Ntv.ni 


BINDING  LIST  JUL  15  1923 


Digitized  by  tine  Internet  Arciiive 

in  2010  witii  funding  from 

University  of  Toronto 


Iittp://www.arcliive.org/details/watersewagework60v61cliic 


X-'  III 


v'     (X^ 


^  *^*o  Ct  (j  s4^ 


Y 


\v!c.U, 


Municipal  and  County  Engineering 

INDEX 


VOLUME  LX 


January— June,  1921 


V.  (oO  -4 1 


Capital  Letter  E  refers  to  Editorials 

(Where  page  and  Date  are  both  given,  as  40-May,  reference  is  made  to  an  article  in  the 

advertising  section  on  the  page  of  the  issue  named.) 


Advertising:,  Instruction  of  Engineering  Stu- 
dents in.  E 176 

Air  Compressor,  Portable.  A  New  Electrically 
Driven    (Jan.)      33 

Albert  Lea.  Minn.,  New  Reinforced  Concrete 
Water  Tower,  Reservoir  and  Centrifugal 
Pumping  Plant  for  the  City  of.  by  S.  von 
Meliren     27 

American  Detour.   The  Great,   E 175,    219 

American  Water  Works  Association,  Annual 
Convention    247 

Americanization  Work  in  an  Industrial  City, 
Successful,   by   Bernice  C.   Skidelsky 226 

Aqueduct  for  Butte.   Montana,  New.   Features  of      40 

Arkansas  City,  Kansas,  New  Reinforced  Con- 
crete Covered  Reservoir  for,  by  R.  E.  McDon- 
nell        198 

Asphalt  Convention,   Features  of  Annual ^    194 

Asphalt  Macadam  Base  at  Providence.  R.  I., 
Relaying  Granite  Block  Pavement  on..  (May)      32 

Asphalt  Macadam  Pavements  in  Real  Estate 
Developments,   Use  of 232 

Asphaltic  Concrete,  L'sing  for  Resurfacing  Worn 
Out    Pavements,    by  W.    E.    Baldry 66 

Asphaltic  Surface  Material  Taken  from  Street 
Pavements,   Salvaging  Old.   by  C.   J.  Van  Etta        3 

Asphaltuni  Industry,  Lake,  Some  Features  of 
the,    by   J.    Strother    Miller.    Jr 16 

Austin  Gasoline  Shovel,  The  New (Feb.)      26 

Austin  Machinery  Corporation,  Fire  at  \^'in- 
throp  Harbor  Plant  Will  Not  Handicap   (Apr.)      36 

Automatic    Meter-pump,    A   New (Jan.)      32 

Baffles,  Experimental  at  Baltimore  Water 
Works,  Results  Produced  by,  by  James  W. 
Armstrong 254 

Baltimore,  Ownership  and  Operation  of  Trench 
Excavators  and  Other  Mechanical  Equipment 
by  Water  Department  of,  by  V.  Bernard 
Siems     (June )      1 9 

Baltimore  Water  \\'orks.  Montebello  Filters, 
Results  Produced  by  Experimental,  Baffles  at. 
by  James  W.  Armstrong 254 

Bates  Experimental  Road,  Sub- Grade  Investi- 
gation  on.    by    H.    F.    Clemmer Bl 

Bituminous  Foundations  for  Pavements,  by 
Hugh    W.    Skidmore 65 

Blasting  Rock  in  Built-Up  Sections,  by  James 
Veness    (Jan. )      34 

Bloomington,  Ind..  Impounded  Water  at.  by 
Donald    H.    Maxwell 159 


Brick  or  Block  Pavements,  Old,  Practical  Lim- 
itations in  "Surface  Treatment"  of,  by  W. 
L.     Hempelmann     181 

Brick  Pavements,  The  Significance  of  Local 
Conditions  in  the  Design  of,  by  Maurice  B. 
Greenough 104 

Brick  Pavements,  Worn,  Resurfacing.  ...  (Jan.)      35 

Bridge  Problem  in  New  Jersey,  Highway,  Solv- 
ing  the,    by  Charles   A.   Mead 190 

Bridges,  Modern  Highway,  Observation  on  Some 
Failures   of,    by   A.    H.    Hunter 13 

Butte,  Montana,    Features  of  New  Aqueduct   for      40 

Capacity  Characteristics  of  a  Deep  Well,  by 
Lawrence   "W.  Cox 195 

Cast  Iron  Pipe.  Philadelphia  Exhumes  $70,000 
Worth  of 86 

Centrifugal  Pumping  Plant  for  the  City  of  Al- 
l>ert  Lea,  Minn..  New  Reinforced  Concrete 
Water  Tower.  Reservior  and.  by  S.  von  Meh- 
ren    27 

Cesspool.  Overflow  of.  Novel  Method  of  Stop- 
ping   .     (Apr.)      36 

Chicago-St.  Louis  Highway,  New.  Dedicated 
and  Opened,   Long  Section  of 22 

Chicago  Streets.  New  Snow  Loader  Has  Suc- 
cessful  Trial  on (Jan. )      30 

Chicago  to  Indianapolis.  Moving  by  Motor 
Truck — "A   Personal    Narrative" (June)      14 

Cincinnati.  Modern  Grantite  Block,  Asphalt- 
Filled,    Pavement  Construction   in 23 

Coal  and  Ash  Handling  Systems  for  Power 
Plant    Boiler   Houses,   by  W.  F.   I^eggett.  .  .  . .  .      32 

Coal  Handling  Machinery,  Perkins,  in  Two  lUl- 
nois   State  Power  Plants,    by  W.    F.   Leggett..    204 

Coal,    Stored.  New   Method  of  Moving 86 

Compensation  for  Engineers,  Public  Interest  in 
Proper,  E -15 

Competition,  Free.  Between  Materials  of  Con- 
struction, U.  S.  Bureau  of  Public  Roads 
Favors    .      227 

Concrete  Construction,  Some  Problems  in.  by 
W.   K.    Hatt 182 

Concrete  Mixers,  The  Care  of,  by  L.  P.  Lesaard 
(May)    23 

Concrete,  Reinforced.  New  Water  Tower.  Reser- 
voir and  Centrifugal  Pumping  I'lant  for  th« 
City  of  Albert  Lea,   Minn.,    by  S.  von  Mehren.      2i 

Concrete  Roads  Built  in  Pensylvania,  Record 
Mileage  of   26 


INDEX 


Concrete  Slab  Pavement,  Pre-cast.  on  Casper- 
Salt  Creek,  Wyoming.  Road,  by  C.  H.  Bow- 
man  ,•      ^ ' 

Concrete  Viaduct  Adds  Valuable  Business  Block 
to  Knoxville,   Tenn.,  by  Carlos  C.  Campbell..    108 

Congestion.  Traffic,  on  City  Streets  Forcing 
More  Careful  Planning  of  Street  and  Boule- 
vard   Svstems.     by    dairies    H.    Cheney ..    222 

Construction.  Concrete,  Some  Problems  in,  by 
W.  K.  Hatt.  .  : :  ■    182 

Construction  Contract.  What  is  the  Objective  m 
A?,   by  F.  A.  Wells (Feb.)      30 

Construction.  Cutting  Down  the  Labor  Cost  on, 
by  Samuel   G.  Kuhlen (Mch.)      2S 

Construction.  DemanJing.  E 133 

Construction    Materials,    Ship    Now,    E. . .     45 

Construction  Methods  and  Equipment  Used  on 
the  McMuUen  Highway  Near  Cumberland. 
Maryland,  by  John  N.  Mackall (Feb.)      25 

Construction  Work,  Cost  Keeping  on,  by  F.  H. 
Austin    121 

Contract.  Construction,  What  is  the  Objective 
in   A?,    by  F.    A.    Wells (Feb.)      30 

Contracting  as  a  Profession,  by  F.  C.  Young.  .  . 
(Mch.)      32 

Contract  Awards,  Early,  The  Economy  of,  by 
C.    D.   Franks 99 

Contract  Forms,  by  George  W.  Tillson 150 

Contracts,  Highway,  Modification  of  to  Meet 
Present    Conditions (Jan.)      27 

Contracts.  Letting,  Grading  and  Bridge  on  Illi- 
nois State  Bond  Issue  Roads,  by  C.  M.  Hatha- 
way        140 

Contractor  and  Engineer,  Highway,  Spteciflc 
Duties  of  the.   by  W.  A.   Rogers . ". 187 

Contractor  Saves  $25,000  on  Paving  Plant 
Then    Establishes   New   Record (Feb.)      28 

Co-Ope  rat  ion.  Conference  on  Engineering  So- 
ciety       231 

Cost  Keeping  on  Construction  Work,  by  F.  H. 
Austin    121 

Costs.   For   Force  Account  Work  to  Learn.   E..  .    134 

Countv    Establishes   Own    Storage    Plant 262 

Crane.   New   P.   &   H.  Excavator (Feb.)      32 

Da>-ton  to  Adopt  a  Complete  Reservoir  and 
Standpipe  System 27 

Design  of  Brick  Pavements,  the  Significance  of 
Local  Conditions  in  the,  by  Maurice  B.  Green- 
ough    104 

Detour,   The   Great   American,    E 175,   219 

Dorr  Sewage  Clarifier,  Sewage  Treatment  Ex- 
periments at  Grand  Rapids  With  Special 
Reference  to.   by  Milton   P.   Adams 60 

Economy  of  Feed  Water  Heating  and  Purify- 
ing in  the  Water  Works  Pumping  Station, 
by  Milton   F.    Stein 205 

Electrically  Driven  Portable  Air  Compressor, 
A  New    (Jan.)      33 

Engineer  and  Contractor.  Highway,  Specific 
Duties   of   the,    by   W.    A.    Rogers ....    187 

Engineering  Specialization,  The  Trend  of,  by 
Wm.    E.   Vogelback 154 

Engineering  Society  Co-Operation.  Conference 
on 231 

Engineering  Students,  Instruction  of.  in  Adver- 
tising,  E 176 

Engineering,  Observations  on  the  Human  Side 
of,    by    W.    W.    Horner 228 

Engineers  and  Land  Surveyors.  Relations  Be- 
tween,  by  W.    D.   Jones 103 

Engineers,  Public  Interest  in  Proper  Compensa- 
tion for.   E 15 

Equipment  Employed  on  Road  Construction  in 
Minnesota  in   1920,    by   O.    L.    Kipp (Apr.)      23 

Equipment,  Good,  Iowa  Road  Contractor  Pros- 
pers   With    (Mich.)      26 

Equipment  on  Municipal  and  County  Work, 
Use  of   Labor   Saving 235 

Estimates.  Analyses  and  Preparation  of  High- 
way Cost,   by   H.  J.   Kuelling 144 

Europe,  Civic   Tour  of,   E 90 

Excavating  for  Small  Sewers  in  Rock,  Methods 
and  Cost  of,   by  D.    B.  Davis 4 

Excavator  and  Loader  in  Pits  and  Quarries, 
Profitable  Adaptations  of (May)      28 

Excavator  Crane,  New  P.   &  H (Feb.)      32 

Explosive,    A    Non-Freezing    130 

Explosives,  Using.  In  Sloping  Banks  to  New 
Grade  on  Old  Road  Cut.  by  John  N.  Bohan- 
non   97 

Extension  of  Water  Maims.  Basis  for.  by  Dow 
R.  Gwinn    118 

Feed  Water  Heating  and  -  Purifying  in  the 
Water  Works  Pumping  Station,  the  Economy 
of,   by  Milton  F.   Stein 205 

Filter  Plant,  Minneapolis,  Design  of  Mill  and 
Workshop  for,  by  W.  N.  Jones 117 


Financial    Basis.     Sound,     for    Muncipal    Water 

Plants,   by  George  W.  Fuller 37 

Fireproof    Schoolhouses,    E 176 

Flood  Flow  of  Streams  and  Intensity  of  Rain- 
fall,   The    Relation    Between,    by    Harrison    P. 

Eddy 147 

Force  Account  Work,  New  Minnesota  Law  on.  .  235 
Force  Account  Work  to  Learn  Costs,  For.  E...  134 
Foundations  and  Subgrade,  Highway,  Study  and 

Treatment  of,   by  Charles  M.  Uphani .  .  .  (Feb.)      21 
Foundations     for     Pavements,     Bituminous,      by 
Hugh  W.  Skidmore 55 

Gasoline  Shovel,  The  New  Austin (Feb.)      26 

Good   Roads   Congress.    Resolutions  Adopted  at.    114 
Granite    Block,    Asphalt-Filled,    Pavement    Con- 
struction in  Cincinnati,  Modern 23 

Granite   Block   Pavement.   Relaying,   on   Asphalt 

Macadam  Base  at  Providence,   R.   I (May)      32 

Grand  Rapids,  Sewage  Treatment,  Experiments, 
With  Special  Reference  to  Dorr  Sewage  Clari- 
fier, by  Milton  P.  Adams 60 

Hartshorne,  Oklahoma,  Features  of  New  W'ater 
fMi  iiication    Plant  at.    by    \  .    V.    Long 123 

High  Pressure  Fire  Service  Motors,  City  of  New 
York,  Deterioration  of  Insulation  Resistance 
in  the.  by  William  W.  Brush 38 

Highway  Bridge  Pioblem  in  New  Jersey,  Solv- 
ing  the.    by  Charles  A.   Mead 190 

Higiiwa>  Bridges.  Oliservations  on  Some  Fail- 
ures of  Modern,   by  A.    H.  Hunter 13 

Highway  ijui.dnig  in  1920,  How  Poor  Rail 
Transportation    Checked 5 

Highway  Con ti acts.  Modification  of,  to  Meet 
Present  v.on<iitions.   by  W.   R.  Neel (Jan.)      27 

Highway  Cost  j-.sti mates.  Analyses  and  Prep- 
aration   of.    by    H.    J.    Kuelling 144 

Highway  Dedicated  and  Opened.  Long  Section 
oi    New   Chicago-3t.    Louis 22 

Highway  Development  Abreast  of  Highway 
Ti  ansportation.  Keeping (Feb.)      14 

Highway  ii^nginecr  and  Contractor,  Specific 
uuties  of  the,   by  W.  A.  Rogers 187 

Highway  Near  Lumberiand,  Maryland,  McMuI- 
len.  Construction  Methods  and  Equipment 
Used    on    the.    by    Joiui    N.    MacKali .  . .  .  (Feb.^      25 

Highway.  New  Chicago-St.  Louis.  Long  Section 
o..    UctUcatc'd   and   opened 22 

Highway  Pavements  in  Tennessee,  Types  of, 
by   C.    H.   Olnistead 70 

Highways.  Primary  and  Secondary.  Load  Lim- 
itations   for,     b.,     Cliaries     J.     Beniiett.  (Jan.j      22 

Highway  Relatious,   and   Railway,   tl 1 

Higiiway  Subgrade  and  Foundations.  Study  and 
Treatment  of,   by  Charles  M.  Upham.  .  .  (Feb. )      21 

Highway  Transport  Clearing  Houses (May)      20 

Highway  Work,  Facts  and  Figures  on  Truck 
Performance   on    (Mch.)      20 

lioi-ic  Owiiijig,  ^ 2 

Houston  Construction  Co.  Paves  109  Ft.  Per 
..^..r     (Apr.)      24 

Human  Side  of  Engineering.  Observations  on 
the.  by  W.  W.  Horner 228 

Hydro-Eiectric  ,^..g:.ieeriug   Firm  Incorporates.    i30 

Illinois  State  Bond  Issue,  Letting  Grading 
and    Bridge   Contracts  on.    by  C.    M.    Hathway    140 

Imhoff  Tank  Coast,  uciion.  Special  Features  of, 
by    George    B.    Gascoigne 135 

Imhoff  Tanks  and  Wurl  Screen  in  Plainileld 
(N.  J.)  Joint  Sewage  Works,  Operating 
Data,    on,    by    oohii    U.    Downes 212 

Ii.ii.oa.,dca  Water  iit  B.oomJngton,  Ind..  by 
Uonald    H.    Maxwell 159 

Incorporates.    Hydro-E.cctric    Engineering   Firm   130 

Industrial  V.'astes,  Unique  Method  of  Elimina- 
tion  or    Orors   -lom,    by    linr.an    H.    iiidwards.    221 

Insulation  Resistance  in  the  High  Pressure 
Fire  Service  Motors.  City  of  New  York. 
Deterioration    or.    by   Wil.lam    W.    Brush 38 

International  Association  of  Street  Cleaning 
Ofliciais    successfully     Lauiir-boii 72 

Iowa  Road  Cont;  actor  j.^.  ospers  WitW  Good 
Equipment     (Mch.)      26 

Isolated  Residences,  Modern  Practice  in  Sun- 
plying   Wattr   to,    by   G.    C.    Blalock 80 

Kansas  City,  Mo.,  Unique  Sewer  Construction 
in,    by    Pa'ul    A.    Hartung 21 

Kansas  City,  Mo.,  Water  Main  Cleaning  in. 
by    Charles    r^.    Foreman 249 

Knoxville.  Tenn.,  Concrete  Viaduct  Adds  Valu- 
able Business  Block  to.  by  Carlos  C.  Camp- 
bell         108 

Labor  Cost  on  Construction.  Cutting  Down  the, 
by  Samuel    G.    Kuhlen    (Mch.)      28 

Labor  Saving  Equipment  on  Municipal  and 
County  "Work,   Use   of 235 


INDEX 


l.jike    AHplmltuin    Industry,    Soiiu'    Features    of 

tht>.    I'.v   J.    Strother    MUUt.   jr IG 

hnko      KoroHl.      111..      Mow      Muhitained     Wiiter- 

Houiu)    Mufailam    I'tivemonta.    Ami    I'ut    Tlu*rii 

in    I'*trifi*t   t'onditlon  ill   l.»w   C'osi,    by   Null    N. 

famiihell      I'.* 

l^ukewooil-HotohktsH  Itoail  Korin,  New.  (Mch. )  ^tu 
"1.0  t^'lair"   Scraper   Aililod    to   Saucrwian    Hros." 

Line      (May)      33 

Lenialation.  Truck.  F«r  Fair  and  l.'nifoiin.  K.  .  220 
l.lffhtins  Extension,  Stieet,  at  yu.t  I<ake  (.nty.  130 
l.ortil    l.miitations    lor    Primary   p.ml    lloeo;ulai-y 

Highways,    hy    Charles   J.    Bennett (Jan.*      22 

Loader    and    Excavator    in    Pitn    and    Quarrloa. 

I'rotitahle    Adaptation    of (May)      2S 

Loyalty.   The  Other   Kind    of.    E 90 

Maintain  Streets  in  the  Average  ('ity.  How  to. 
by    Harlan    H.    Kdwards 110 

Maintenance    Imperative.    Road,    B KH 

Maintenance  Work  and  Road  Construction,  the 
Use  of  Tractors  on,  by  Louis  A.  Wilson 
(Aprj.       2ti 

Materials.    Construction.    Ship    Now.    E -15 

Materials  of  <.'onstruction.  V.  S.  Bureau  of  Pub- 
lic   Koads   Favors    Free    Competition    Between    22  7 

Materials  Should  be  Shipped  and  Stored  During 
Winter  and  Earlv  Spring.  Why  Road  Build- 
ing           10 

McMuUen  Highway  Near  Cumberland,  Mary- 
land, Construction  Methods  antl  Equipment 
Used   on   the.    bv  John  N.    Mackall (Feb.)      25 

Meter-Pump.    A  New    Automatic (Jan.)      32 

Meter.    Water,    Odd    Groivth    In    A 8  J 

Miimeapolis  Filter  Plant.  Design  of  Mill  and 
Workshop   for,   by  W.    N.   Jonts II* 

Minnesota  in  1920.  iilquipment  Employed  on 
Koad  Construction    in,    by  O.    L.    Kipp..(Apr.)      23 

Minnesota  Law  on  Force  Account  Work,   New..    235 

Mixers.  Concrete.  The  Cai  e  of.  by  L.  P. 
Lessard      (May)      23 

Mixing  Plant.  How  a  Portable  Was  Used  to 
Solve   a    Construction    Problem (Mch.)      25 

Montebello  Filters,  Results  Produced  by  Ex- 
perimental Baffles  at  Baltimore.  Md..  by 
James     W.     Armstrong . 254 

Motor  Truck  Equipment  For  Road  Builders, 
New     (Mch. )      1  (i 

Motor  Truck  from  Chicago  to  Indianapolis. 
Moving   bv — "A    Personal    Narrative"  ..  (June)      14 

Motor  Trucks,  Should  Road  Constructors  Buy 
or   Hire?    (May)    12    (June)      10 

Motors.  City  of  New  York.  Deterioration  of 
Insulation  Resistance  in  the  High  Pressure 
Fire    Service,    by   William    W.    Brush 3S 

Muckraking.    Newer.    End    of    the,    E 46 

Municipal  Utilities.  The  Value  of  to  a  Com- 
munity,   by   John   F.    Druar 76 

Municipal  Water  Plants.  Sound  Financial  Basis 
for.    bv   George    W^    Fuller 37 

Municipally  Owned  Power  and  Lighting  Plants, 
Conditions  Governing  Installation  of.  by  C. 
M.    Garland    208 

New  Jersey,  Solving  the  Highway  Bridge 
Problem    in,    by  Charles   A.    Mead 190 

New  York  City.  How  Sewers  Are  Designed 
in,    by  S.    D.    Bleich 92 

Odors  from  Industrial  "Wastes.  Unique  Mctho  1 
of    Elimination    of,    by    Harlan    H.    Edwards..    221 

Offices    Consolidated.    Our,    S 133 

Overflow  of  Cesspool,  Novel  Method  of  Stop- 
ping  (Apr.)      30 

Patented  Pavements  Permissible  Under  De- 
cision   of    Illinois    Supreme    Court (Api.)      37 

Pa\ed  Railroad  Crossings  on  Wayne  County 
(Mich.)    Highways,    by    Kdward    N.    Hines.  .  .  .    231 

Paves  109  Feet  Per  Hour,  Houston  Construc- 
tion   Co (Apr.)      2  1 

Pavement  Construction  in  Cincinnati.  Modern 
Granite    Blocks,    Asphalt-Filled 23 

Pavement  on  Asphalt  Macadam  Base  at 
Providence,  K.  I.,  Relaying  G.  aiiite  Block 
(May;       32 

Pavement  on  Casper-Salt  Creek  (Wyoming' 
Road,  The  Pre-Cast  Concrete  Slab,  by  C.  H. 
Bownian       47 

Pavements,  Bituminous  Foundations  for,  by 
Hugh     W.     Skidmore 55 

Pavements,    Brick.    Resurfacing    Worn.  . .  (Jan.)      35 

Pavements,  Brick,  The  Significance  of  Local 
Conditions  in  the  Design  of,  by  Maurice  B. 
Oreenough       101 

Pavements  in  Tennessee.  Highway,  Types  of. 
by    C.    H.    Olmstead 70 

Pavements,  Old  Brick  or  Block.  Practical 
Limitations  in  "Surface  Treatment"  of,  by 
W.     L.     Hempelmann ISI 

Pavements.  Patented,  PermI.^s;T>le  Under  De- 
cision  of   Illinois   Supreme   Court (Apr.)      37 


Pavenii  lu.s  in  iCeal  Estate  I  >eyc|opniGUt8,  Use 
of    Aspliali    Mftcadnm    In 232 

Pavements.  Stn-tt.  Salvaging  OU\  Asphaltle 
surface  Material  Taken  From,  by  ( ;.  J. 
Van    Etta    3 

Pavements,  Water-Bound  Maca<lam.  How  Lake     . 
Forest,     111.,     Maintained    and     Put    Them    In 
Perfect    ('ondiilou    at    Low    Cost,    by    Nell    N. 
Campbell      19 

Pavements.  Worn  Out.  Using  A.sphattic  Con- 
crete   for    Uesurfacing.    by   W.    E.    Baldry till 

Paving  Plant,  <'ontractoi-  Saves  $25,000  On, 
Then    Establishes   New    Record (Feb.)      28 

Paving.  Wood  Block,  Suggested  (Composite 
Standard    SpcoIMcations   for,  by    «.  M.  Felnberg   230 

Perkins  Coal  Handling  Machinery  in  Two 
Illinois  State  I'ower  Plants,  by  W.  F.  Leg- 
gett      201 

Philadelphia  Exhumes  $70,000  Worth  of  Cast 
Iron    Pipe     80 

Pipe.  Cast  Iron,  Philadelphia  Exhumes  $70,000 
Worth    of    86 

Pits  and  Quarries.  I'roll  table  Adaptation  of 
an    Excavator  and    Loader   in (May)      28 

Plainfieid  (N.  J.)  Joint  Sewage  Works.  Operat- 
ing Data  on  Wurl  Screen  and  Inihoff  Tanks 
in.    by    John    R.    Downes 212 

Planning  of  Street  and  Boulevard  Systems, 
Careful.  Traffic  Congestion  on  City  Streets 
Forcing  More,   by  Charles  H.  Cheney 222 

Portable  Air  Compressor,  A  New  Electrically 
Driven      (Jan.)      33 

Power  and  Lighting  Plants,  Municipally 
Owned.  Conditions  Governing  Installation  of, 
by    C.    M.    Garland 208 

Portable  Mixing  Plant.  How  Used  to  Solve  a 
Construction    Problem     (Mch. )      25 

Power  Plant  Boiler  Houses,  Coal  and  Ash 
Handling   Systems   for,    by  W.   F.   Leggett 32 

Power  Plants,  Illinois  State,  Perkins  Coal 
Handling   Machinery   in.    by    W.    F.    Leggett..    201 

Pre-Cast  Concrete  Slab  Pavement  on  Casper- 
Salt   Creek    (Wyo. )    Road,    by   C.    H.    Bowman.      47 

Pressures  in  a  Water  Works  System.  Residual. 
Progressive    Loss    of.    by   Waldo    S.    Coulter,  .  .      73 

Pump  Cylinder.  Cracked,  Welding  by  Thermit 
Process    79 

Pump,    Meter,    A   New   Automatic (Jan.)      32 

I 

Rail  Transportation,  Poor,  Checked  Highway 
Building   in   1920 5 

Railway   and    Highway   Relations.    E 1 

Railroad  Crossings  on  Wayne  County  (Mich.) 
Highways.    Paved,    by    Edward    N.    Hines 234 

Rainfall.  Intensity  of  and  Flood  Flow  of 
Streams.  The  Relation  Between,  by  Harrison 
P.    Eddy    147 

Readei*   for    30    Y^ears,    From   a   Valued 13 

Readjustment.    Speed    the.    E 89 

Real  Estate  Developments.  Use  of  Asphalt 
Macadam    Pavements    in 232 

Rucord  Mileage  of  Concrete  Roads  Built  in 
Pennsylvania      26 

Reinforced  Concrete  Covered  Reservoir  for 
Arkansas  City.  Kansas,  New,  by  R.  E. 
McDonnell     • 198 

Reservoir  and  Standpipe  System,  Complete, 
Dayton    to    Adopt    a 27 

Reservoir.  Nev/  Reinforced  Concrete  Coverev.. 
for  Arkansas  City.  Kansas,  by  R.  E.  Mc- 
Donnell           198 

Residual  Pressures  in  a  Water  Works  System, 
Progressive    Loss   of,    by   Waldo    S.    Coulter...      73 

Resurfacing    Worn    Brick    Pavements.  ...  (Jan.)      35 

Resurfacing  Worn  Out  Pavements.  Using 
Asphaltic    Concrete    for.    by    W.    E.    Baldry...      66 

Road,  Bates  Experimental,  Sub-Grade  Investi- 
gation on,   by  H.   F.    Clemmer 91 

Road  Builders,  New  Motor  Truck  Equipment 
for     (Mch.)      16 

Road  Building  Materials  Should  be  Shipped 
and   Stored   During  Winter  and   Early  Spring.      10 

Road  Construction  and  Maintenance  Work, 
the  Use  of  Tractors  on.  by  Louis  A.  Wilson 
(Apr.)       26 

Road  Construction  in  Minnesota  in  1920,  Equip- 
ment   Employed    on.    by    O.    L.    Kipp.  .  .  (Apr.)      2.t 

Road  Contractor.  Iowa,  Prospers  With  Good 
Equipment     (Mch.)      26 

Road  Cut.  Old.  Using  Explosives  in  Sloping 
Banks  to  New  Grade  on.  by  John  N.  Bo- 
bannon     97 

Road  Form.  The  New  Lakewood-Holchkiss 
(Mch.)      30 

Road  Maintenance  Imperative,  E 133 

Road    Show,    1921,    Attend    the.    E 2 

Road    Show    Successful.    E •^aa.     "*" 

Roads  Built  in  Pennsylvania.  Concrete,  RecO^ 
Mileage    of     •  • 26 

Roads.  Illinois  State  Bond  Issue.  Lettmg  Grad- 
ing and  Bridge  Contracts  on,  by  C.  M.  Hath- 
away         ^  ■*" 


INDEX 


Roadways  and  Sidewalks  in  Municipalities, 
Widths   o(    1 'J 

Sagitta:  The,  A  Useful  But  Forgotten  Trigo- 
nometrical   Function,    by    M.    J.    Eichhorn....      62 

Salt  Lake  City.  Street  Lighting  Extension  at..    130 

Salvaging  Old  Asphaltlc  Surface  Material 
Taken  from  Street  Pavements,  by  C.  J. 
Van  Etta    ^ 

San  Francisco's  Failure  to  Acquire  the  Sprmg 
Valley   Water   Works,    by   C,    B.    Grunsky 157 

Sauerman  Bros.'  Line,  "Le  Clair"  Scraper 
Added    to    (May)      33 

Schoolhouses,    Fireproof,    E I'o 

Scr«.p«r,  "Le  Clair."  Added  to  Sauerman  Bros.' 
Line       (May)      33 

Sewage  Tanks — Again,   by  G.    Everett   Hill 53 

Sewage  Treatment  Experiments  at  Grand 
Kapids  with  Special  Reference  to  Dorr  Sew- 
age Clarifler,  by  Milton  P.   Adams 60 

Sewer  Construction  m  Kansas  City,  Mo., 
Unique,    by   Paul  A.    Hartung 21 

Sewers  Are  Designed  in  New  York  City,  How, 
by    S.    D.    Bleich , 92 

Sewers  in  Rock,  Small.  Methods  and  Cost  of 
Excavating   for,   by  D.   B.    Davis ■! 

Sidewalks  and  Roadways  in  Municipalities, 
Widths    of    1"7 

Shovel,   The   New   Austin  Gasoline (Feb.)      26 

Size,    Popular,    Return    to,    E 1 

Size   Well    Received.    Our  New,    E 89 

Sloping  Banks  to  New  Grade  on  Old  Road  Cut, 
Using  Explosives  in,   by  John  N.   Bohannon.  .      97 

Snow  Loader,  New,  Has  Successful  Trial  on 
Chicago   Streets    (Jan.)      30 

Specialization,  Engineering,  The  Trend  of.  by 
Wm.     E.     Vogelback 154 

Specifications  for  Wood  Block  Paving.  Sug- 
gested Composite  Standard  by  S.  M.  Fein- 
berg     236 

Spring  Valley  Works,  San  Francisco's  Failure 
to  Acquire   the,   by  C.   E.   Grunsky 157 

Standpipe  System  and  Reservoir,  Complete, 
Dayton    to    Adopt 27 

State  Supervision,  Operating  a  'Water  Worios 
Plant  Under,   by  C.  M.   Roos 164 

St.  Louis,  Mo.,  Features  of  Additional  Water 
Works  for,    by   Edward   E.   Wall 200 

Storage    Plant,    County    Establishes 262 

Stored  Coal,   New  Method  of  Moving 86 

Street  Cleaning  Officials.  International  Asso- 
ciation   of.    Successfully    Launched 72 

Streets  in  the  Average  City,  How  to  Main- 
tain, by  Harlan    H.    Edwards 110 

Subgrade  and  Foundations,  Highway.  Study 
and  Treatment  of.  by  Charles  M.  Upham 
(Feb.)      21 

Subgrade  Investigation  on  Bates  Experimental 
Road,   by  H.  F.   Clemmer 91 

Subgrade.  Making  An  Intensive  Study  of  the. 
by  H.   G.   Shirley 101 

Supreme  Court.  Illinois.  Patented  Pavements 
Permissible   Under    Decision   of (Apr.)      37 

"Surface  Treatment"  of  Old  Brick  or  Block 
Pavements.  Practical  Limitations  in.  by 
■W.    L.     Hempelraann 181 

Surveyors  and  Engineers.  Land.,  Relations  Be- 
tween,   by   'W.    D.    Jones 103 

Tank  Construction.  Imhoff.  Special  Features  of. 
by  George  B.  Gascoigne 135 

Tennessee.  T>'pes  of  Highway  Pavements  in. 
bv  C.   H.   Olmstead 70 

Thermit  Process.  Welding  Cracked  Pump  Cyl- 
inder   by    79 

Tractor  and  Wheel  Scraper  Outfits  on  Dixon- 
Henderson  Road.  Webster  County.  Ky..  Per- 
formance of.  by  W.  B.  Hill,  Jr (May)      24 

Tractors  On  Road  Construction  and  Mainte- 
nance Work,  the  Use  of,  by  Louis  A.  Wil- 
son     (Apr.)      26 

Trade  Literature.   Valuable 116 


Traffic  Congestion  on  City  Streets  Forcing  More 
Careful  Planning  of  Street  and  Boulevard 
Systems,   by  Charles  H.  Cheney 222 

Transport  Clearing   Houses.   Highway.  ...  (May)      20 

Transportation  Equality.  ,  by  M.  L.  Pulcher 
; (June)      It 

Transportation,  Highway,  Keeping  Highway 
Development    Abreast    of (Feb.)      14 

Trench  Excavators  and  Other  Mechanical 
Equipment  by  the  Water  Department  of 
Baltimore.  Ownership  and  Operation  of.  by 
V.    Bernard    Siems (June)      19 

Truck  Legislation.  For  Fair  and  Uniform.   E...    220 

Truck  Performances  on  Highway  Work.  Facts 
and    Figures    on (Mch.)      20 

Utlities.  Municipal.  The  Value  of  to  a  Com- 
munity,   by  John   F.    Druar 76 

Utilities.   Public.   Justice  for.   E 134 

Utility  Sales.  Publicity  in,  by  W.  Malcolm 
Lowry     74 

Viaduct.  Concrete,  Adds  Valuable  Business 
Block  to  Knoxville,  Tenn.,  by  Carlos  C, 
Campbell     108 

Water-Bound  Macadam  Pavements,  How  Lake 
Forest.  III..  Maintained,  and  Put  Them  in 
Perfect  Condition  at  Low  Cost,  by  Neil  N. 
Campbell     49 

Water  Department  of  Baltimore,  Ownership 
and  Operation  of  Trench  Excavators  and 
Other  Mechanical  Equipment  by,  by  V.  Ber- 
nard   Siems     (June)      19 

"Water  Filter  Capacity,  Reserve,  E 175 

Water  Mains,  Basis  for  Extension  of,  by  Dow 
R.    Gwinn    118 

Water  Main  Cleaning  in  Kansas  City,  Mo.,  by 
Charles    S.    Foreman 249 

Water  Meter.   Odd   Growth   in  a 84 

Water  Plants,  Municipal,  Sound  Financial 
Basis   for.   by   George   W.    Fuller. 37 

Water  Purification  at  Whiting,  Indiana,  by 
riamuel   A.    Greeley 161 

Water  Purification  Plant  at  Hartshorne,  Okla., 
Features  of  New,   by  V.   V.   Long 123 

Water  to  Isolated  Residences.  Suppplying, 
Modern  Practice  in.  by  G.  C.   Blalock.      SO 

Water  "Works  Associatio'n,  American,  Annual 
Convention  of  the    247 

Water  Works  for  St.  Louis,  Mo..  Features  of 
Additional,    by    Edward    E.    Wall 200 

Water  Works  System.  Progressive  Loss  of 
Residual  Pressures  in  a.   by  Waldo  S.  Coulter     73 

Water  Works  Plant  Under  State  Supervision, 
Operating   a.    by   C.   M.    Roos 164 

Water  Works  Practice,  Recommended,   E 220 

Water  Works  Pumping  Station,  The  Economy 
of  Feed  Water  Heating  and  Purifying  in,  by 
Milton     F.     Stein 205 

Water    Works    Situation,    E 175 

Water  Works,  Spring  Valley,  San  Francisco's 
Failure  to   Acquire  the.    by  C.  E.   Grunsky....    157 

Wavne  County.  Mich..  Highways,  Paved  Rail- 
road  Crossings  on,    by   Edward  N.    Hines 234 

Well,  Deep,  Capacity  Characteristics  of,  by 
Lawrence    W.    Cox 195 

"Wheel  Scraper  Outfits  and  Tractor  on  Dixon- 
Henderson  Road.  Webster  County.  Ky.,  Per- 
formance of,   bv  W.   B.   Hill.  Jr (May)      24 

Whiting,  Ind,<  ^Vater  Puriflcaticn  at,  by  Sam- 
uel  A.    Greeley 161 

Widths  of  Roadways  and  Sidewalks  in  Munici- 
palities         177 

Wood  Block  Paving,  Exterior,  Suggested  Com- 
posite Standard  Specifications  for,  by  S.  M, 
Feinberg 236 

Wurl  Screen  and  Imhoff  Tanks  in  Plainfield 
(N.  J.)  Joint  Sewage  Works,  Operating  Data 
on,    by  John  R.    Downes 212 

Zoning,  Relation  of,  to  Work  of  City  Engineer, 
by  Edward  S.  Rankin 126 


Jan.  1921 


MUNICIPAL  AND  COUNTY  ENGINEERING 


ycK 


15 


Motor  Trucks  as  Operated  in  Municipal  and  County  Service 
and  in  Highway  Transportation 


ACME  6-TON  TRUCK    WITH  TWO  TRAILERS.  HAULING  CONTRACTOR'S  ROAD 
BUILDING  OUTFIT  35  MILES  IN  SIX  HOURS. 
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Motor  Truck  Operation  and  Accounting  LXV 


Moving  Road  BitiUIing  Outfit  by  Truck 
The  view  on  the  title  page  of  this  truck 
section    illustrates   what   a    5-ton    motor 
truck    can    accomplish    when    necessity 
arises.     Simpson  Brothers'  road  building 
outfit,  consisting  of  concrete  mixer,  boil- 
er,  machinery   and   tools,   loaded   on   two 
railroad  flat  cars  at  Marion,  Mass.,  were 
wanted  in  a  hurry  at  the  city  of  Brockton, 
35  miles  away,  to  finish  a  street  paving 
project.      Shipment   by    rail    would    have 
meant  a  delay  of  several  days,  so  it  was 
decided  to  haul  the  outfit  by  truck.     The 
trip  was  made  in  less  than  6  hours. 
The  Austin  Motor-Driven  Pick-Up 
Sweeper 
An   accompanying  view   illustrates   the 
Austin  motor-driven  pick-up  street  sweep- 
er   recently    put    on    the    market    by   the 
Austin-Western  Road  Ma(?hinery  Co.    This 


highly  satisfactory,  both  in  performance 
and  cost  of  operation  and  maintenance. 
The  Duplex  truck  is  also  giving  satis- 
faction in  Bridgeville,  Pa.,  where  heavy 
loads  and  indifferent  roads  are  the  rule. 
Polk  county,  Oregon,  uses  Duplex  trucks 
in  road  building.  They  say  that  no  mat- 
ter how  hard  the  work  or  what  the  road 
conditions,  nothing  ever  stops  a  Duplex. 
Officials  of  Lee  county,  Iowa,  use  Duplex 
trucks  in  bridge  building  work.  The  A. 
B.  Crump  Construction  Co.,  of  Macon,  Ga., 
are  doing  work  with  one  Duplex  in  a  day 
and  a  half  of  time  which  would  take  6 
mules  a  total  of  15  days. 

A  company  of  street  surfacers  of  Den- 
ver, Colo.,  are  using  Duplex  trucks  to  re- 
place several  other  makes  of  trucks  up  to 
7  tons  capacities,  including  some  75  to  90 
caterpillar   tractors.     A   Duplex   truck   in 


THE  AUSTIN   MOTOR  DRIVEN   PICK-UP   SWEEPER. 


sweeper  is  performing  so  well  that  even 
the  expectations  of  the  manufacturer  are 
exceeded.     This   piece   of   equipment  not  - 
only  sweeps  the  streets  cleaner  than  can 
be  done  with  either  hand  labor  or  horse- 
drawn  equipment,  but  the  cost  of  doing 
the  work  is  about  50  per  cent,  less  than 
by  the  old-style  methods. 
Duplex  Trucks  Meeting  uith  Success  in 
Contracting  Fields 
The  Louisiana   State  Highway   Depart- 
ment finds  the  Duplex  4-wheel  drive  truck 


the  service  of  Genesee  county,  Michigan, 
is  in  daily  operation.  Figured  on  a  team- 
work basis,  they  are  earning  as  high  as 
$50  a  day.  Ingham  county,  Michigan,  is 
now  operating  six  Duplex  trucks  for  grad- 
ing and  gravel  hauling.  It  is  reported 
that  each  truck  more  than  pays  for  itself 
in  one  season  by  its  saving  over  team 
haulage. 

The  officials  of  Butler  county,  Iowa, 
owners  of  a  Duplex  truck,  report  that 
their  haulage  costs  have  been  cut  square- 
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MEAD -MORRISON  SERVICE 


A  trained  staff  of  engineers  gives 
.  its  attention  entirely  to  obtaining 
maximum  usefulness  from  equip- 
ment in  the  hands  of  clients. 


MEAD- 


Cranes  for  Motor  Trucks 

Mead-Morrison  are  known  as  builders  of  practical, 
time-savlDg  hoisting  and  loading  apparatus  for  motor 
trucks. 

We  are  now  producing  the  Mead-Morrison  Motor 
Truck  Crane.  The  one  illustrated  here  is  particu- 
larly adaptable  for  loading  bales  of  wool,  cotton, 
lumber — short  lengths,  crates,  boxes  and  general 
merchandise.  Its  time-  and  labor-saving  value  is  re- 
markable. 

In  addition  to  the  crane  shown  above,  we  make  a 
heavy-duty  Single  Line  Motor  Truck  Crane  suitable 
for  general  use,  including  lifting  magnet  and  grab 
bucket  work. 

Our  representative  tfiII  gladly  call 
end  give  you  complete  details. 

MEAD-MORRISON 

MANUFACTURING  COMPANY 

126  PrescoU  St.         East  Boston,  Mass. 

DISTRIBUTORS 
Pittsburgh,  Pa.,  Auto  Truck  Equipment  Co.:  Los  An- 
geles, Cal.,  Edward  R.  Bacon  Co.j  San  Francisco, 
Cal.,  Edward  R.  Bacon  Co.;  .St.  Loms,  Mn,,  Hummel 
Mfg.  Co.;  Brooklyn,  N.  Y.,  Interboro  Hoist  &  Body 
Co.:  Baltimore,  Md.,  Kunkel  "Wagon  Co.:  Detroit, 
Mich.,  Mansfield  Steel  Corp.:  Philadelphia,  Pa.,  Mo- 
tor  Truck  Equipment  Co.;  Indianapolis,  Ind.,  Wil- 
liam Ogden;  Springfield,  Mass.,  Springfield  Com- 
mercial Bodv  Co.:  Cambridge,  Mass.,  Springtleld 
Comuiercinl  Body  Co.;  Cleveland  J'>hio.  The  Trurk 
Ensineeriug  Co.;  Chicago,  111.,  Wisconsin  Jlotor 
Parts  Co. 


LIFTS  THE  LOA 


STRY 
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ly  in  two.  A  contractor  in  Portland,  Ore., 
expected  two  Duplex  trucks  might  be  able 
to  move  his  26-ton  steam  shovel.  One  was 
enough  to  not  only  haul  the  shovel,  but 
to  carry  a  3-ton  clam-shell  bucket  besides. 
Out  in  Colorado  the  Duplex  is  hauling  6 
tons  on  a  5-ton  trailer,  making  5  return 
trips  daily  over  a  5-mile  course.  The  ad- 
vantage of  Duplex  liberal  road  clearance 
is  being  demonstrated  by  a  firm  of  road 
builders  in  Walla  Walla,  Wash.,  who  de- 
sired a  truck  capable  of  operating  in  the 
"Blowsand"  along  the  Snake  river. 

The  extensive  road  building  projects 
which  have  been  in  contemplation  and 
development  during  the  past  two  years 
will  be  well  under  way  within  the  next 
few  weeks,  and  the  resources  of  road 
building  contractors  will  be  tested  to  the 
utmost.  Such  a  condition  does  not  toler- 
ate the  use  of  any  but  time  and  labor- 
saving  equipment,  especially  for  the  haul- 
age of  materials,  and  the  demand  for 
heavy  duty  motor  trucks  for  this  service 
is  going  to  be  larger  than  the  supply. 
"This  particular  serviceability  of  Duplex 
4-wheel  drive  trucks  for  contractors,  road 
builders  and  gravel  haulers  is  too  well 
known  to  require  much  comment,"  is  the 
claim  of  the  Duplex  Truck  Company. 
Xeio  Hook  and  Ladder  Fire  Truck 

A  new  216-in.  wheelbase  hook  and  lad- 
der   fire    truck,    with    a    40-gal.    chemical 


which  gives  it  pulling  power  on  all  four 
wheels,  enabling  it  successfully  to  nego- 
tiate soft  and  muddy  roads  as  well  as  the 
heavy  snowdrifts  of  winter,  the  FWD 
truck  is  rapidly  winning  favor  as  a  fire- 
fighter through  its  ability  to  overcome 
these  conditions. 

Overloading  Big  Factor  in  Road  Wear 

What  is  the  real  cause  of  excessive  road 
wear?  That  is  a  question  uppermost  in 
the  minds  of  highway  engineers  and  pub- 
lic road  oflicials  at  this  time.  Some  con- 
tend it  is  the  large  capacity  motor  truck, 
but  government  tests  and  various  inves- 
tigations tend  to  disprove  this  theory  in 
the  light  that  to  eliminate  large  trucks 
would  greatly  increase  the  number  of 
small  trucks  on  the  road,  thereby  increas- 
ing road  wear. 

R.  E.  Fulton,  Vice  President  of  the  In- 
ternational Jlotor  Company,  says  it  is  the 
practice  of  overloading,  and  in  a  letter 
sent  recently  to  all  Mack  truck  branches, 
dealers  and  salesmen,  makes  a  strong  plea 
to  discourage  overloading  among  truck 
users  in  the  interest  of  highway  preser- 
vation. 

"Truck  overloading  is  disastrous  to  both 
the  vehicle  and  the  highway,"  he  says. 
"If  its  results  were  confined  to  the  truck, 
it  might  be  well  to  let  each  individual 
learn  for  himself  that  it  does  not  pay. 
But  unfortunately  overloading  is  one  of 
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r>.  HOOK  AND  LADDER  FIRE  TRUCK,  WITH  CHEMICAL,  TANK,  AS  OPERATED 

BY  ASHLAND,  WIS. 


tank,  has  been  put  into  service  by  the  city 
of  Ashland,  Wis.  This  fire-fighting  equip- 
ment is  mounted  on  a  3-ton  FWD  chassis. 
Power  is  furnished  by  an  unusually  pow- 
erful type  J  Wisconsin  motor  of  5.1-in. 
bore  and  5V^-in.  stroke.  The  truck  is  run 
at  an  average  speed  of  25  miles  per  hour 
and  has  an  excess  power  available  for 
maintaining  this  speed  under  poor  road 
and  grade  conditions. 

Because  of  its  4-wheeI-drive  principle. 


the  principal  causes  of  road  wear. 

"A  motor  truck  designed  to  carry  a  cer- 
tain tonnage  is  constructed  throughout, 
including  width  of  tires  and  safety  fac- 
tors, to  handle  just  its  rated  load.  Any 
considerable  overload  gives  more  than  the 
standard  800  lbs.  per  inch  of  tire  width 
and  concentrates  the  load  on  this  small 
point  of  contact.  Furthermore,  the  over- 
load is  not  distributed  on  all  four  wheels, 
but  rests  entirely  on  the  rear  axle,  which 
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Champion  Snow  Plow  attached  to  a  Sauer  Truck.     Used  by  the  City  of  Brooklyn,  N.  Y. 

Quick  and  Easy  Snow  Removal 

There  are  no  traffic  tie-ups  or  periods  of  suspended 
business  through  snow  falls  in  the  town,  city  or  state, 
adequately  equipped  with  Champion  Snow  Plows. 

Easily  and  quickly  attached  to  any  standard  motor 
truck,  Champion  Snow  Plows  oiTer  a  modern,  eco- 
nomical and  never-failing  method  of  snow  removal 
under  all  conditions.  When  not  in  use  they  can 
be  removed  from  the  trucks  which  are  then  avail- 
able for  other  uses. 

Write  or  wire  for  Bulletin  K.  D.  T.  containing  de- 
tailed information  and  interesting  photographs. 

General  Sales  Offices: 
837  Bulletin  Building,        PHILADELPHIA,  PA. 

7^^  GOOD  ROADS 

Machinery  Co.,  Inc. 

"Everything  for  the  Roadmaker" 

In  writing  to  advertisers  please  mention   Municipai.   and   County   Bnginebrino 


Branch  Offices: 
Boston^  Mass. 
New  York,  ^.  Y. 
Philadelphia,  Pa. 
Plllsburah.Pa. 
Chicago,  III. 
Portland,  Oregon 
Kansas  City,  Mo. 
Fort  Wayne,  lad. 
Denver,  Colo. 
Billings,  Mont. 
Boise,  Idaho 


20 


MUNICIPAL,  AND  COUNTY  ENGINEERING 


Vol.  LX.  No.  1 


further  concentrates  the  load.  Overload- 
ing does  not  materially  cut  down  the 
speed,  and  the  result  is  that  a  higher  rate 
of  speed  is  maintained  than  should  be 
given  to  the  load,  even  though  properly 
tired. 

"It  has  been  extremely  noticeable  in  sec- 
tions where  the  use  of  large  capacity 
trucks  is  discouraged  that  there  is  a 
strong  tendency  to  overload  small  trucks. 
This  is  only  natural,  since  the  demand 
for  motor  hauling  service  remains  the 
same  and  practically  none  can  be  diverted 
to  other  channels.  When  the  smaller  ve- 
hicle is  overloaded,  its  effect  on  the  road 
is  tremendously  magnified,  because  its 
springs  fail  to  function  properly  and  the 
narrow  bearing  surfaces  of  its  tires  con- 
centrate the  impact  forces  so  that  they 
are  greater  than  the  road  is  capable  of 
withstanding. 

"There  is  economy  both  as  to  road  wear 
and  as  to  truck  operating  costs  in  big  unit 
loads,  but  not  when  they  are  carried  on 
vehicles  too  small  to  handle  them." 
Indianapolis  SuccessfuUij  Employs  Trac- 
tors and  Trailers  in  Hauling  Ashes 

On  Oct.  1,  1918,  the  contract  for  hauling 
Indianapolis'  ashes  expired.  The  contract 
had  been  held  by  the  Indianapolis  Haul- 
ing Company,  which  submitted  a  new  bid. 
Beginning  Jan.  1,  1919,  it  would  be  worth 
$84,000  a  year  and  $54  an  acre  for  an- 
nexed territory  to  continue  the  ash-haul- 
ing work  for  a  period  of  5  years. 

The  city  decided  to  purchase  four  5-ton 
White  trucks  and  25  trailers.     This  fleet 


went  to  work  immediately.  That  was  in 
the  winter  of  1918-19.  Since  that  time  the 
motor  equipment  has  gone  faithfully 
along,  writing  itself  off  the  books.  Dur- 
ing 1919  a  total  of  115,286  cu.  yds.  of  ma- 
terial was  collected  and  haued  to  the 
dumps. 

Figuring  7  years  as  the  life  of  the 
trucks  and  trailers,  the  item  of  deprecia- 
tion for  1919  was  approximately  $8,286. 
Operating  costs  (including  oil,  gasoline, 
tires,  repair  parts,  labor  on  trucks  and 
trailers)  totaled  $12,305.  Allowance  of  6 
per  cent,  interest  on  the  balance  of  the 
cost  of  the  equipment  adds  $2,784  to  the 
year's  total.  Then  throwing  in  a  pay-roll 
of  $53,063,  the  total  cost  for  1919  amounts 
to  $76,439,  which,  on  the  basis  of  115,286 
cu.  yds.  of  ashes  collected,  gives  approxi- 
mately 66  1/3  cts.  as  the  haulage  cost  per 
cubic  yard. 

But  the  real  advantage  of  the  motorized 
and  city-controlled  ash-hauling  system  is 
not  at  once  apparent  in  these  figures.  Re- 
call that  the  renewal  term  proffered  by 
the  private  contractors  was  not  a  flat  fig- 
ure of  $84,000,  but  rather  that  amount 
plus  $54  an  acre  for  annexed  territory. 
Since  taking  over  its  own  ash-hauling  job 
the  city  of  Indianapolis  has  extended  its 
service  facilities  to  a  greatly  enlarged  ter- 
ritory, which,  had  it  been  annexed  under 
the  terms  of  the  tentative  new  private 
contract,  would  have  run  the  expense  of 
that  service  very  close  to  $100,000. 

Moreover,  the  city  now  owns  its  own 
equipment  and  controls  its  use.    Whereas 
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FOR  SALE! 

20  N^'eisTn  Tractors 

We  will  sell  one  or  more  of  these  high-grade  tractors  at 

Forty=five  Cents  on  the  Dollar 

These  tractors  are  complete  and  are  adaptable  for  either  Road 
Building  or  Farm  Work.  They  are  economical  to  run,  built  for 
universal  service,  and  will  last  a  lifetime.  We  guarantee  the  de- 
livery of  spare  parts. 


ESSENTIAL  FEATURES 

Four-Wheel-Drive — Positive  traction.         20  Drawbar  H.  P. 
28  Belt  H.  P.  Four-Wheel  Steer,  20-in.  Wheel  Tilt. 

Open  Face  Wheels.       Double-core  Radiators.       Wisconsin 
Engine.  Axles — Full  Floating,  with  Heavy-Duty  Hyatt 

Roller  Bearings.  One-Man  Operation. 

We  will  make  an  exceptionally  attractive  proposition  to  any  or- 
ganization requiring  the  entire  lot  of  tractors. 

TERMS— NET  CASH 

These  tractors  were  taken  over  by  a  banking  Institution  as 
collateral  security,  and  can  be  purchased  at  less  than  half- 
price,  due  to  the  margin  reserved  by  the  bankers  making 
the  loan. 

For  further  information  write 

CARL  HE,IM 

Security  Building  CHICAGO,  ILL. 

Tractors  are  Offered  Subject  to  Prior  Sale. 
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formerly  some  sections  of  the  city  were 
neglected  at  times  when  the  weather  was 
inclement,  and  complaints  were  accord- 
ingly vociferous  and  vexing,  calls  and  col- 
lections are  now  made  regularly,  in  fair 
weather  and  foul,  and  complaints  have 
consequently  been  reduced  to  a  negligible 
number,  according  to  Mr.  Thomas  A. 
Riley,  supervisor  of  Indianapolis'  Ash- 
Hauling  Department. 

Few  Complaints  Now 

"We  used  to  have  to  listen  to  as  high 
as  200  complaints  a  day,"  declared  Mr. 
Riley.  "Now,  thanks  to  the  day-after-day 
dependability  of  the  tractors,  complaints 
average  only  10  a  day,  a  truly  remarkable 
record  when  you  consider  that  we  have 
70,000  homes  to  serve  and  an  intricate 
maze  of  alleys  to  thread." 

Perhaps  the  best  indication  of  the  com- 
plete satisfaction  which  motor  equipment 
has  given  is  the  authorization  made  re- 
cently by  the  Board  of  Public  Works  and 
City  Purchasing  Agent  Dwight  S.  Ritter 
for  the  purchase  of  two  additional  White 
5-ton  trucks  and  a  half  dozen  more 
trailers. 

The  old  trucks  are  all  in  good  shape  to 
face  their  third  winter  and  promise  to  go 
on  indefinitely,  according  to  Mr.  Ritter, 
who  characterizes  the  showing  they  have 
made  thus  far  as  "an  unanswerable  argu- 
ment in  favor  of  the  motor  method  of  col- 
lection." 

Lost  Time  Minimized 

The  Indianapolis  method  of  ash  collec- 
tion is  as  follows:  Horses,  hauling  trail- 
ers, pass  through  given  alley  routes,  col- 
lecting ashes  from  house  to  house.  The 
loaded  trailers  are  then  left  at  predeter- 
mined street  locations,  where  empty  trail- 
ers are  waiting.  The  horses  are  hitched 
to  the  empties  and  lose  no  time  getting 
out  for  new  loads.  Meanwhile  the  trac- 
tors, on  their  way  to  the  ash  dumps,  cou- 
ple the  loaded  trailers  which  have  been 
abandoned  at  the  street  corners,  to  their 
trains,  and  continue  on  their  respective 
journeys. 

A  trailer  will  hold  4  cu.  yds.  of  ashes. 
Each  tractor  pulls  a  train  of  three  trail- 
ers, making  six  round  trips  a  day.  The 
entire  fleet  of  four  trucks  and  24  trailers 
thus  hauls  288  cu.  yds.  of  ashes  daily. 
One  cubic  yard  will  weigh  between  1,100 
and  1,200  lbs. 

One  of  the  outstanding  features  of  the 
motor  equipment  is  its  flexibility  .accord- 
ing to  Mr.  Ritter.  The  equipment  is  fre- 
quently diverted  from  ash-hauling  to 
snow-cleaning  duties.  During  an  inten- 
sive three  weeks'  springtime  clean-up  cam- 
paign   15,000    cu.    yds.    of    refuse    were 


hauled.  Every  Saturday  evening  35  trail- 
er loads  of  refuse  are  hauled  away  from 
the  city  market  place. 

Trucks  ill  Rescue  Role 
When  a  fire  at  the  loading  platform  cre- 
ated an  emergency  in  the  garbage  hauling 
department,  the  trucks  again  came  to  the 
rescue,  and  so  impressively  as  to  precipi- 
tate a  well-defined  agitation  for  the  mo- 
torization of  that  department.  Customari- 
ly, garbage  collections  are  made  by  35 
wagons,  which  haul  their  loads  to  the 
loading  platform  in  the  central  part  of 
the  city.  There  cranes  deposit  the  boxes 
on  flat  cars,  20  boxes  to  the  car.  Three 
cars  are  required  to  haul  a  day's  collec- 
tion of  garbage  to  the  city-owned  reduc- 
tion plant,  located  about  4  miles  from  the 
loading  platform. 

Wagon  hauls  range  from  a  few  blocks 
up  to  5  miles.  One  wagon  will  average 
three  loads  a  day.  During  the  three 
weeks  that  the  trucks  played  the  rescue 
role  they  cut  practically  in  half  the  haul- 
ing expense  in  the  garbage  department. 
One  truck  proved  to  be  the  equivalent  of 
three  wagons,  and  it  was  found  that  a 
truck  could  be  loaded  in  an  hour  and  one- 
half.  Thus  a  single  truck  accomplished  in 
an  hour  and  one-half  the  equivalent  of  a 
day's  work  for  a  horse.  Moreover,  the 
trucks  traveled  all  the  way  to  the  reduc- 
tion plant  outside  the  city  instead  of  only 
to  the  loading  platform. 

"If  the  garbage  collection  department  Is 
ever  completely  motorized,  we  can  elimi- 
nate the  railroad  spur  from  the  loading 
platform  to  the  reduction  plant,  and  even 
the  loading  platform  itself,"  asserted  Mr. 
Riley.  "Each  is  quite  a  considerable  item 
of  expense."  Between  90  and  100  tons  of 
garbage  are  collected  daily  in  Indianap- 
olis. 


LOAD  LIMITATIONS  FOR  PRIMARY 
AND  SECONDARY  HIGHWAYS 

By  Charles  J.  Bennett,  State  Highway  Com- 
misaioner.  State  House,  Hartford,  Conn. 
The  topic  under  discussion  is  directly 
connected  with  the  consideration  of  the 
efliciency  of  highway  transportation,  a 
subject  which  heretofore  has  not  been 
very  seriously  studied  by  the  majority  of 
highway  engineers. 

Preliminary  to  discussion  of  this  topic 
it  may  be  said  that  most  of  us  are  faced 
in  a  greater  or  less  degree  with  an  ab- 
normally heavy  highway  traffic  which  has 
been  placed  upon  our  highways  from  va- 
rious causes,  regardless  of  their  suitabil- 
ity or  strength.  We  know  that  we  shall 
be  required  to  carry  tremendous  loads 
over  the  highways.    We  do  not  know  the 
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magnitude  of  these  loads,  nor  have  we 
any  assurance  of  a  limit,  either  to  the 
weight  of  the  units  or  to  the  total  volimie 
of  traffic  to  which  our  highways  will  be 
subjected. 

It  seems  evident  that  before  we  can  in- 
telligently design  highways,  bridges  or 
other  structures,  we  must  know  the  char- 
acter, amount,  weight  and  speed  of  vehi- 
cles which  we  are  expected  to  accommo- 
date. It  would  also  seem  axiomatic  that 
It  is  not  fair  to  ask  for  the  development 
of  highway  systems  everywhere  to  carry 
the  extreme  loads  which  are  now  being 
borne  by  motor  trucks.  This  would  mean 
the  expenditure  of  vast  sums  of  money 
for  the  accommodation  of  a  limited  num- 
ber of  units.  Hence,  we  develop  a  need 
for  a  separation  of  highways  into  classes. 
For  the  purpose  of  discussion,  we  shall 
assume  that  highways  can  be  divided  in 
two  classes  as  outlined  in  the  subject  of 
this  article. 

Primary  and  Secondary  Highways 

In  order  to  more  clearly  indicate  the 
scope  of  the  problem,  we  must  define  the 
terms  which  we  are  using.  In  other 
words,  we  must  answer  the  question,  what 
are  primary  and  what  secondary  high- 
ways; and,  again,  for  purposes  of  discus- 
sion and  not  determination,  let  us  roughly 
define  primary  highways  as  those  high- 
ways connecting  centers  of  industry, 
whether  manufacturing  or  agricultural, 
over  which  must  be  carried  commercial 
products  in  large  quantities  continuously 
at  all  seasons  of  the  year.  Secondary 
highways  may  be  said  to  include  all  other 
highways  than  those  classified  as  primary, 
or  perhaps  those  roads  which  are  required 
to  carry  traffic  of  a  secondary  importance, 
whether  passenger  cars  or  light  commer- 
cial vehicles.  These  highways  are  those 
which  eventually  must  serve  all  parts  of 
the  community  and  aid  In  the  progress 
and  development  of  the  Nation. 

Roughly  speaking,  the  routes  thus  clas- 
sified should  be  so  correlated  and  so  de- 
signed as  to  provide  for  the  most  efficient 
use  of  the  motor  vehicle  for  commercial 
purposes  without  infringing  upon  the  field 
of  other  methods  of  transportation,  such 
as  rail  or  water.  Provision  must  be  made 
in  design  that  the  primary  highway  sys- 
tems may  be  expanded  as  the  need  arises 
without  undue  loss  in  original  invest- 
ment. Here  we  have  a  very  large  field 
for  investigation.  It  is  not  herein  In- 
tended to  give  an  absolute  solution  of  the 
problem,  nor  to  cover  all  of  this  investi- 
gation. We  have  suggested  the  need  for 
limitation  of  load,  and  the  impossibility  of 
improving  all  highways  to  the  maximum 


requirement  has   been   superficially    indi- 
cated. 

A  National  Problem 

The  restriction  of  loads  under  these 
suggested  limitations  should  be  further 
considered.  In  the  first  place,  the  sub- 
ject must  be  approached  not  as  one  con- 
cerning any  particular  state  or  group  of 
states  or  any  small  unit  of  government. 
It  must  be  studied  as  affecting  the  ad- 
ministration of  all  highway  departments 
throughout  the  United  States.  In  other 
terms,  any  limitations  which  are  placed 
upon  loads  should  be  universal  and  apply 
to  all  motor  vehicles,  whether  operated  in 
Maine  or  California.  This,  of  course,  im- 
plies the  passage  of  national  or  uniform 
state  laws. 

It  can  easily  be  seen  from  this  state- 
ment that  the  problem  is  not  one  of  easy 
solution.  It  requires  broader  study  and 
stronger  co-operation  than  we  have  yet 
been  able  to  accomplish.  It  demands  a 
knowledge  of  motor  truck  operation  that 
is  not  yet  available.  It  suggests  numer- 
ous lines  of  thought  which  can  be  fol- 
lowed to  conclusions  which,  when  reached, 
can  be  collected  together  and  used  as  in- 
formation to  impose  restrictions  as  to 
weight  and  as  data  for  design.  The  sub- 
ject is  not  alone  one  of  load  limitation, 
but  should  be  enlarged  to  cover  any  lim- 
itations which  may  be  placed  upon  the 
operation  of  motors  and  loads,  such  as 
speed,  width,  height,  length,  number  of 
units  in  a  train,  design  of  mechanism, 
and  myriads  of  other  things  that  will  de- 
velop as  we  pursue  our  way. 

These  are,  of  course,  generalities.  We 
must  have  a  starting  point.  We  must 
have  some  specific  suggestions  as  to  the 
limits  of  the  loads  which  may  be  oper- 
ated on  routes  designated  as  primary  and 
on  those  defined  as  secondary.  Of  course, 
for  the  purpose  of  securing  a  definite 
point  of  beginning,  we  must  go  into  what 
has  already  been  done  along  these  lines. 

The  Limitations  Set  in  191S 
Referring  to  a  discussion  held  in  1918 
in  Chicago,  at  which  both  the  highway 
officials  and  the  motor  truck  manufactur- 
ers were  represented,  certain  limitations 
of  motor  vehicles  were  decided.  So  far 
as  the  speaker  is  concerned,  there  has 
nothing  developed  since  that  time  which 
would  modify  the  conclusions  there 
reached.  These  conclusions  have  to  do 
with  the  maximum  weights,  widths  and 
heights  of  motor  vehicles,  and  are  conse- 
quently applicable  only  to  the  primary 
routes,  which  we  have  defined  above  as 
those   which  may  be   considered   as   the 
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main  media  of  highway  transportation. 
The  limits  thus  set  were  a  maximum 
gross  weight  of  28,000  lbs.,  or  800  lbs.  per 
inch  width  of  solid  rubber  tire.  The 
width  of  the  load  was  (o  be  108  ins.  and 
the  maximum  height,  if  this  is  correct 
information,  12  ft.  These  restrictions 
would  allow  the  use  of  a  5-ton  truck  as 
now  built,  loaded  to  capacity,  and  it  would 
seem  that  this  is  the  maximum  weight  of 
truck  which  may  be  eflicient  for  primary 
highways.  We  must  realize  that  this  lim- 
itation is  not  for  today  alone,  but  for  the 
future  as  well,  and  should  last  for  the  life 
of  the  road. 

Seasonal  Regulation  of  Loads 
Until,  however,  we  have  finally  com- 
pleted our  primary  highway  systems,  we 
must  modify  these  restrictions  somewhat. 
In  other  words,  we  must  provide  for  the 
operation  of  these  units  only  at  such 
times  as  they  will  subject  the  road  sur- 
face to  the  minimum  wear.  We  must 
provide  some  method  of  restricting  these 
loads  to  a  still  smaller  amount  at  seasons 
of  the  year  when  the  maximum  damage 
to  highway  surfaces  occur.  This  power, 
again,  should  be  universal  and  in  the 
hands  of  those  intrusted  with  the  care 
and  upkeep  of  highways.  Means  must  be 
provided  whereby  the  maximum  loads  will 
be  operated  only  on  the  primary  systems. 
Considering  further  the  question  of  sec- 
ondary highways,  here  we  have  still  a 
larger  subject,  for  we  must  provide  a 
standard  of  construction  and  maintenance 
for  all  other  highways  than  primary 
routes  in  order  to  carry  a  specified  load. 
This  portion  of  the  problem  is  much  more 
complicated  and  harder  of  solution  than 
the  former  portion,  for  we  must  realize 
that  -we  are  dealing  with  the  far  larger 
amount  of  traffic  over  the  secondary 
routes  than  over  the  primary  routes.  In 
other  words,  as  we  increase  the  restric- 
tions on  loads  or  amount  of  load,  we  are 
approaching  closely  to  the  maximum  num- 
ber of  motor  vehicles  operated. 

Restriction  of  Secondary  Highways 
For  illustration,  taking  a  certain  20,000 
commercial  motor  vehicles  licensed,  only 
750  of  these  vehicles  are  in  excess  of  4 
tons  capacity,  while  upwards  of  16,000  are 
less  than  2  tons  capacity,  so  that  our  re- 
strictions for  a  secondary  system  of  high- 
ways must  be  such  that  we  shall  secure 
the  maximum  efficient  operation  of  the 
larger  number  of  commercial  motor  ve- 
hicles. For  this  reason  it  is  suggested 
that  the  maximum  allowable  total  load 
for  secondary  highways  shall  be  12,000 
lbs.,  unless  the  load  is  carried  on  pneu- 


matic tires,  when  it  may  be  increased  to 
15,000  lbs.  We  may  inquire  why  this  in- 
crease may  be  made.  Roughly,  it  is 
thought,  and  experiment  tends  to  prove, 
that  the  pneumatic  tire,  properly  inflated, 
does  less  damage  to  the  highway  surface 
than  the  solid  tire,  e.specially  when  the 
solid  tire  is  partly  worn.  It  is  hoped  that 
these  assumptions  may  be  checked  up  in 
the  future  and  more  formulae  developed 
which  will  be  exact  rather  than  empirical. 
None  of  the  limitations  suggested  have 
taken  into  consideration  the  passenger 
car,  as  either  system,  properly  designed, 
should  properly  accommodate  the  passen- 
ger car  when  load  alone  is  considered. 

Enforcement  of  Regulations 

Again,  as  a  general  conclusion  to  this 
discussion,  we  must  admit  that  if  any  lim- 
itation of  loads  is  determined  upon,  it 
must  be  enforced.  There  is  no  use  or  rea- 
son in  attempting  to  establish  restrictions 
on  traffic  with  no  intention  or  means  of 
enforcement.  A  study  of  this  subject 
would  not  be  complete,  or  even  partially 
so,  without  a  suggestion  of  methods  of 
follow-up  to  see  that  the  rules  laid  down 
are  carried  out.  The  writer  has  knowl- 
edge of  many  instances  where  laws  re- 
stricting weights  are  written  without  at- 
tempt to  enforce.  It  is  evident  that  such 
a  practice  is  almost  of  no  use. 

In  order  that  the  universal  rules  sug- 
gested above  may  be  properly  carried  out 
there  will  be  need  for  co-operation  be- 
tween the  different  states  in  the  enforce- 
ment of  their  licensing  rules  and  in  the 
checking  up  of  the  vehicles  registered. 
Consequently,  it  appears  that  any  high- 
way, system  should  be  developed  in  co- 
operation with  the  motor  vehicle  depart- 
ment, and  a  proper  policing  department 
provided  whereby  it  may  be  thoroughly 
established,  that  the  laws  regarding  the 
use  of  the  highway  by  loads  are  absolute- 
ly carried  out.  These  departments  should 
all  be  built  up  on  a  standard  scheme  of 
organization. 

As  outlined  above,  this  is  not  an  at- 
tempt to  solve  once  and  for  all  a  problem 
which  has  been  presented  to  us.  This  is 
impossible.  There  are  many  steps  ahead 
of  us  in  the  proper  solution  of  this  difli- 
culty.  We  have  a  long  road  to  travel, 
but  it  must  be  traveled,  and  we  must 
make  a  start. 

This  paper  by  Mr.  Bennett  was  present- 
ed before  the  recent  annual  meeting  of 
the  American  Association  of  State  High- 
way Officials. 
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Concrete  Roads  ind  Safetij  First 


You're  safe  on  concrete — whether  the  surface 
is  wet  or  dry,  whether  you  are  running  in 
"high"or"low,'"uphill  or  down, on  the  straight- 
away or  around  a  curve — the  even,  gritty 
surface  of  the  concrete  pavement  makes  you 
sure  of  car  control. 

You  can  depend  on  the  Concrete  Road — no 

other  type  gives  so  sure  a  grip  for  your  tires, 
with  so  little  tractive  resistance.  That's  jus" 
'  one  reason  why  you  see  Concrete  Roads  every- 
where. It's  not  a  sudden  impulse.  It's  the 
crystallization  of  public  opinion  formed  over 
a  long  period  of  time. 

We  have  a  booklet  which  tells  about  many 
other  good  features  of  Concrete  Roads  and 
how  they  pay  for  themselves.  Simply  ask  our 
nearest  office  to  send  you  a  copy. 
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RETURN  TO  A  POPULAR  SIZE 

As  announced  in  the  November,  1920, 
issue,  we  return,  with  the  present  num- 
ber, to  the  size  used  by  this  magazine  for 
the  period  of  25  years,  from  1890  to  1915. 
There  have  been  many  suggestions  from 
the  older  readers,  familiar  alike  with  the 
earlier  size  now  readopted  and  the  size 
used  during  the  past  five  years,  that  we 
return  to  the  original  size  so  long  em- 
ployed with  complete  satisfaction  to  read- 
ers, advertisers  and  publisher.  The 
younger  readers  will  soon  come  to  prefer 
the  smaller  size  because  of  its  handiness 
and,  we  are  confident,  for  other  reasons 
also.  Advertisers,  necessarily  advised  of 
the  change  by  letter,  as  well  as  by  pub- 
lished announcements,  have  cheerfully  co- 
operated in  making  the  requisite  changes 
of  a  mechanical  nature  and  the  publisher 
is  deeply  appreciative  of  this  constructive 
spirit  of  co-operation  which,  while  antici- 
pated, is  not  to  be  taken  for  granted  with- 
out a  formal  expression  of  sincere  thanks. 
As  was  to  be  expected  the  advertisers 
were  quick  to  perceive  the  advantage  to 
everybody  in  the  very  greatly  increased 
distribution  of  Municipal  and  County  En- 
gineering, effective  with  this  issue,  made 
feasible,  in  some  measure,  by  the  return 
to  the  smaller  size.  Contributors  will 
note  with  satisfaction  the  opportunity  to 
address  a  greatly  increased  number  of 
readers  and  this  fact  suggests  the  great 
gain  to  the  individual  reader  inherent  in 
very  wide  distribution  of  the  magazine. 


RAILWAY  AND   HIGHWAY 
RELATIONS 

In  two  editorials  published  in  recent 
issues  of  this  magazine  we  have  suggest- 
ed, in  a  polite  and  parliamentary  manner, 
that  the  steam  railway  "interests,"  to 
use  a  collective,  impersonal  tenn,  might 
not  be  inconsolable  if  the  highway  move- 
ment should  bog  down.  We  have  been 
taken  to  task  for  this  by  a  gentleman, 
long  of  New  York  and  now  of  Ohio,  who 
wanted  to  know  if  we  are  from  "loway," 
associating,  apparently,  all  unorthodox 
views  on  railway  topics  with  the  state 
named.    Although  lacking  the  distinction 


he  was  willing  to  accord  us  we  have 
observed  some  things  which  have  shaped 
our  railway  views  according  to  the  Iowa 
pattern.  He  suggested  that  it  is  prepos- 
terous to  suppose  that  the  railways  are 
not  friendly  to  the  great  movement  for 
better  highways,  since  good  roads  will 
carry  business  to  the  steam  lines.  This 
is  a  natural  starting  point  for  one  who 
would  invest  the  railways  with  qualities 
they  do  not  possess. 

We  doubt  if  the  railway  nature  has 
changed  greatly  in  its  opposition  to  prog- 
ress. Surely  many  readers  can  remem- 
ber that  the  yoke  couplers,  operated  from 
the  outside  of  the  track,  were  adopted  by 
the  railways  only  under  compulsion. 
Without  public  intervention  the  roads 
would  have  gone  on  indefinitely  in  the 
use  of  the  old  link  and  pin  coupling  and 
switchmen  would  have  been  getting 
"trimmed  up,"  as  they  called  it,  to  this 
day,  and  the  railways  would  have  con- 
tinued paying  damages  for  personal  injur- 
ies and  employing  the  maimed  men  for 
flag  jobs  and  other  light  work.  It  was 
once  a  practice  to  keep  engine  crews  on 
the  road  until  the  driver  dropped  from 
exhaustion  to  the  floor  of  the  cab,  and  ac- 
cidents of  all  sorts,  both  major  and 
minor,  resulted  from  this  cause.  The  law 
put  an  end  to  this  visionless  practice. 
Who  does  not  remember  the  opposition 
the  railways  put  up  to  the  grade  separa- 
tion movement  at  the  outset?  Incidents 
might  be  multiplied  at  length  to  show  that 
much  of  the  progress  the  railways  have 
made  has  been  under  compulsion  and 
against  the  will  of  their  managers  who 
always  have  a  clearer  view  of  the  dollar 
going  out  than  of  the  dollar  that  may 
come  in.  Therefore,  to  suggest  that  the 
railways  are  essentially  friendly  to  the 
highway  movement  because  of  a  possible 
increase  in  railway  business  due  to  good 
roads  is  to  reveal  a  very  short  and  casual 
acquaintance  with  the  railway  manager's 
peculiar  mentality.  The  highways  will 
take,  and  are  taking,  some  business  from 
the  railways,  as  everybody  knows,  and  the 
railway  manager  is  likely  to  be  very  much 
more  impressed  by  this  present  fact  than 
by  any  probable  future  increase  in  rail- 
way business  in  a  fully  developed  nation 
with  adequate  highways.     It  is  well  to 
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remember   this    in    considering   highway 
and  railway  relations. 

There  is  no  great  pleasure  in  making 
these  observatioHS  but,  as  a  journal  de- 
voted in  part  to  the  highway  field,  we  feel 
that  we  must  warn  all  highway  workers 
not  to  expect  voluntary  co-operation  from 
the  steam  railways  in  all  cases.  Read  in 
this  issue  how  poor  railway  service  re- 
tarded highway  work  in  Kansas  in  1920, 
for  example.  Note  particularly  how  em- 
ployes of  the  state  highway  department 
were  threatened  with  arrest  for  trespass- 
ing when  they  entered  railway  yards  in 
search  of  badly  needed  cars  which  were 
being  held  in  idleness. 

We  would  not  be  understood  as  hostile 
to  the  railways,  necessarily,  but  as  some- 
what familiar  with  their  motives  and 
methods  in  dealing  with  any  public 
agency  such  as  the  highway.  Quite  like- 
ly they  intend  to  be  as  generous  as  they 
feel  the  exigencies  of  the  case  will  per- 
mit. We  would  credit  them  with  the  best 
of  intentions  if  we  were  sure  public  opin- 
ion was  sufficiently  aroused  to  see  that 
the  intentions  were  practiced. 


ATTEND  THE  1921  ROAD  SHOW 

The  Twelfth  National  Good  Roads 
Show  will  be  held,  under  the  auspices  of 
the  American  Road  Builders'  Association, 
in  the  Coliseum,  Chicago,  February  9,  10, 
11  and  12.  1921.  AH  those  who  are  in  any 
way  interested  in  working  for  better 
highways  should  attend  this  show,  as  it 
will  undoubtedly  be  the  best,  from  every 
standpoint,  ever  held.  The  time  is  right 
and  so  is  the  place  (with  respect  to  ac- 
cess), and  the  season  is  exceptional  in 
its  promise  of  great  road-making  activi- 
ties. Every  necessaiy  element  of  success 
is  present  and  those  who  attend  the  show 
will  not  be  disappointed. 


HOME  OWNING 

Now  that  the  housing  shortage  is  so 
acute  throughout  the  country,  and  since 
the  housing  problem  is  rated  as  an  engi- 
neering problem,  perhaps  it  is  permissi- 
ble for  us  to  comment  on  certain  aspects 
of  home  owning. 

For  a  good  many  years  the  own-your- 
home  movement  was  hampered  by  the  at- 
tacks made  on  it  by  salesmen  of  blue- 
sky  stock  such  as  "skunk  farm  common" 
and  "pecan  orchard  preferred."  These 
gentlemen  insisted  that  the  purchase  of  a 


home  is  a  bad  investment  because  of 
structural  depreciation,  and  because  in- 
terest on  the  investment  accrues  against 
the  owner  instead  of  in  his  favor,  etc. 
Now  the  home-owning  question  is  Just  as 
complicated  as  life  itself  and  cannot  be 
adequately  discussed  in  a  short  editorial 
but  it  may  be  serviceable  to  point  out  that 
this  old  bookkeeping  convention,  called 
interest  on  the  investment,  is  the  one 
thing  above  all  others  that  has  deterred 
young  people  from  putting  their  savings 
into  a  home.  We  call  it  a  convention  for 
the  reason  that  it  is  arbitrary.  WTiy 
should  a  man  figure  interest  on  money  in- 
vested in  a  home  and  fail  to  do  the  same 
on  money  spent  for  food  or  clothing?  We 
shudder  to  think  of  the  "cost  of  living"  if 
we  were  required  by  the  habit  of  the 
business  community  to  figure  the  cost  as 
of  today  of  the  food  and  clothing  pur- 
chased in  1900.  to  name  only  one  of  many 
years,  with  interest  on  the  "investment" 
compounded  semi-annually  down  to  this 
date! 

All  we  wi.sh  to  suggest  is  that  it  is  eas- 
ily possible  to  assign  altogether  too  much 
weight  to  "interest  on  the  investment." 
The  average  family  is  lucky  to  save  some 
of  the  principal  and  should  not  be  un- 
duly concerned  over  the  interest.  If  this 
commonplace  truth  can  be  impressed  on 
young  people  there  will  be  more  home 
owning,  more  thrift,  greater  contentment 
and  happiness  and  fewer  housing  short- 
ages. The  regularly  recurring  obligation 
to  the  young  people  paying  for  a  home 
on  a  contract  is  the  best  saving  device 
yet  devised. 

A  home,  not  unlike  a  wife  and  children, 
is,  iiideed,  "an  impediment  to  great  enter- 
prises, whether  of  virtue  or  mischief," 
and  this  is  well.  A  home  is  not  a  quick 
asset,  fortunately  for  the  home  owner.  It 
can't  be  sold  in  a  minute,  ordinarily,  and 
the  owner  can  think  several  times  before 
he  finds  a  buyer.  This  safeguards  him 
against  all  manner  of  unwise  undertak- 
ings. 

There  are  doubtless  some  valid  argu- 
ments against  home  owning,  but,  while 
accountants  insist  we  are  wrong,  we  could 
never  include  "interest  on  the  invest- 
ment." We  have  said  that  home  owning 
is  as  complex  as  the  fabric  of  life  itself, 
being  so  thoroughly  interwoven  with  it, 
and  to  us  it  seems  that  figuring  the  inter- 
est on  money  invested  in  a  home  comes 
close  to  a  profane  effort  to  put  a  price 
on  the  unrebuked  laughter  of  little  chil- 
dren. 
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SALVAGING  OLD  ASPHALTIC  SUR- 
FACE MATERIAL  TAKEN  FROM 
STREET  PAVEMENTS 

By    C.    J.    Van    Klla,    Hiijicrititendent    Fllrcct 

Construction  and  Kei>air,  City  Hall,  Mil- 

ivaukee,    U'i^. 

In  looking  over  the  proceedings  of  the 
convention  of  the  American  Society  for 
Municipal  Improvements,  held  in  Buffalo 
in  1918,  I  have  come  upon  a  discussion  as 
to  the  question  of  the  use  of  old  asphaltio 
mixture  taken  from  asphalt  paved  streets. 
A  municipal  engineer  of  Buffalo,  a  city 
which  has  the  reputation  of  having  more 
asphalt  streets  than  any  other  city  in  the 
country,  replied  to  a  question  as  to  what 
is  done  with  the  old  asphalt  that  is  re- 
moved from  cuts,  etc.,  that  it  is  taken  to 
the  dumps  and  that  they  have  no  further 
use  for  it.  He  says  that  it  is  used  in 
some  cases  for  filling  holes,  etc.  He  says 
it  is  never  used  for  relaying.  The  gen- 
eral discussion  arose  as  to  the  use  of  the 
old  asphalt  taken  out  of  the  streets,  dur- 
ing which  it  was  said  the  only  thing  that 
could  be  done  with  the  old  material,  and 
this  came  from  the  gentleman  from  Buf- 
falo, Is  to  throw  it  away.  He  said  you 
can't  give  it  away  and  it  is  worth  money 
if  you  can  give  it  away.  It  certainly  was 
surprising  to  me  when  I  read  this  discus- 
sion on  the  use  of  this  old  material,  and 


WELLS  STREET.  MILWAUKEE.  WIS. 
LOOKING  EAST  FROM  WEST  WATER 
STREET  TO  ONEIDA  STREET  BRIDGE. 

Old  Asphaltic  Surface  With  Binder  Course 
Taken  Up,  Remelted  and  Replaced.  Has  been 
Doing  Service  Under  Heavy  Traffic  Since 
1912. 

especially  so  in  coming  from  the  source  it 
did,  men  who  are  prominent  municipal 
engineers  and  road-building  experts,  and 
who,  I  presume,  have  had  considerable  ex- 
perience in  the  handling  of  these  mate- 
rials. 

Milwaukee  Experience  in  Handling   Old 
Asphaltic  Surface 
I  am  going  to  relate  my  experience  as 


it  applies  to  the  use  of  this  old  asphaltic 
surface  taken  from  streets,  as  to  its  wear- 
ing qualities  and  the  cost  of  handling. 
For  the  past  eight  years  I  have  been  in 
close  contact  with  this  work,  and  I  am 
satisfied  that  there  can  be  no  question  as 
to  the  economy  of  the  use  of  this  old  ma- 
terial. In  the  first  place,  our  specifica- 
tions are  so  written  that  they  require  an 
asphalt  paving  contractor,  where  a  street 
is  being  resurfaced,  to  deliver  the  old  sur- 
face material  to  our  central  asphalt  repair 
plant.  This  does  not  cost  the  city  a  cent. 
This  material  is  broken  up  and  remelted, 
and  there  is  a  very  small  percentage  of 
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LOOKING  WEST  TO  ONEIDA  STREET 
BRIDGE. 

Old  Asphaltic  Surface  With  Binder  Course 
Taken  Up,  Remelted  and  Replaced.  This  Old 
Material  Has  Been  Under  Heavy  Traffic 
Since   1912. 

new  bitumen  added,  depending  entirely 
upon  the  life  of  the  old  material.  I  find 
that  this  old  material,  after  being  reheat- 
ed, which  includes  the  binder  stone  which 
clings  to  the  surface,  when  put  back  into 
the  street,  gives  better  wearing  .service 
than  did  the  original  mixture.  It  appears 
that  the  reheating  gives  it  added  strength 
and  it  is  a  tougher  mixture  generally 
than  the  original. 

This  mixture  is  used  entirely  for  patch- 
work, and  I  have  in  mind  two  different 
stretches  of  work,  about  two  city  blocks 
in  length,  which  were  entirely  resurfaced 
with  this  old  material,  in  a  district  where 
traffic  is  extremely  heavy.  I  am  showing 
photographs  herewith  of  this  particular 
stretch,  to  give  an  idea  of  the  durability 
of  this  old  mixture.  This  resurface  work 
was  done  about  eight  years  ago,  and  up 
to  date  we  have  spent  little  or  nothing 
on  its  maintenance.  I  do  not  believe  that 
a  more  severe  test  could  be  made  than 
upon  this  particular  stretch  of  street  pave- 
ment. 

Patching  with  Remelted  Material 

Our   patchwork   will    also     show    that, 
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where  a  patch  of  this  remelted  material 
is  Irfid,  it  outwears  the  original  pavement. 
The  cost  of  this  work  for  the  past  eight 
years  has  averaged  about  55  cts.  per 
square  yard,  with  approximately  400,000 
sq.  yds.  laid  during  that  period.  I  figure 
that  the  average  cost  of  this  work,  if  con- 
tracted, taking  the  eight  years  into  con- 
sideration, would  amount  to  about  $1.75 
per  square  yard.  So  it  can  be  readily 
seen  that  we  have  been  able  to  save  the 
city  of  Milwaukee  a  great  sum  in  this 
particular  branch  of  repair  work. 

I  was  interested  In  1919,  while  attend- 
ing the  convention  at  New  Orleans  of  the 
American  Society  for  Municipal  Improve- 
ments, upon  coming  in  contact  with  one 
of  the  asphalt  repair  gangs  which  was  op- 
erating on  one  oi  the  main  streets,  and 
inquiring  of  the  man  in  charge  of  the 
work  as  to  what  he  did  with  the  old  ma- 
terial that  was  taken  out  of  the  street, 
he  informed  me  that  it  was  hauled  to  the 
dump.  I  asked  him  if  it  could  not  be  put 
to  some  use;  he  laughed  at  the  idea  and 
told  me  it  was  impossible  to  remelt  the 
old  material,  as  it  could  not  be  used  in 
that  state,  and  also  that  the  cost  of  re- 
handling  would  be  so  great  that  it  would 
be  unprofitable  to  attempt  it.  I  did  not 
stop  to  argue  the  question  with  him,  for 
I  was  satisfied  that  he  was  so  thoroughly 
convinced,  wherever  he  developed  the  no- 
tion, that  he  could  not  be  shown,  so  I 
went  on  my  way  without  discussing  the 
value  of  using  old  asphaltic  surface  mate- 
rial again. 

Suitable  Equipment  Not  Available  for  Old 
Material 

Up  to  date  I  have  not  found  equipment 
suitable  for  handling  this  old  material, 
although  there  are  a  number  of  plants 
which  are  intended  solely  for  the  use  of 
new  material  for  asphaltic  repair  work. 
We  bought  such  a  plant  a  few  years  ago, 
and  to  look  at  it  today  you  would  not  be- 
lieve it  was  the  same  piece  of  equipment 
we  bought.  It  was  necessary  for  us  to 
rebuild  this  plant  to  take  care  of  this  old 
mixture.  I  was  very  much  interested  In 
the  early  part  of  the  season  of  1920  when 
a  representative  of  the  manufacturer 
whose  plant  we  are  using  called  on  me, 
after  visiting  our  central  repair  plant, 
and  informed  me  that  we  had  made 
changes  in  this  plant  that  would  be  of 
great  value  to  his  company.  This  was 
after  he  had  inspected  the  old  material 
used,  the  mixture  turned  out  and  the  lay- 
ing of  it  in  the  street.  He  was  very  much 
surprised  that  we  had  been  able  to  trans- 
form this  plant  from  one  which  was  in- 
tended for  new  material  to  one  which  is 


now  handling  old  material  entirely.  He 
said  that  when  he  had  called  at  the  plant 
he  was  unable  to  determine  whether  or 
not  this  was  his  product.  When  I  in- 
formed him  of  the  percentage  of  new  bitu- 
men we  used  in  this  old  mixture,  which 
did  not  exceed  3  per  cent.,  he  would  hard- 
ly believe  my  statement. 
Other  Cities  Should  Consider  Milwaukee 
Experience 

I  find  in  such  cities  as  Detroit,  Buffalo, 
New  York,  Chicago,  and  a  number  of  the 
other  large  cities,  that  they  are  also  haul- 
ing this  old  material  to  dumps,  where  no 
use  can  be  made  of  it. 

I  believe  that  any  city  that  has  any 
great  amount  of  asphalt  streets  which 
have  to  be  maintained,  can  do  no  better 
than  follow  the  plan  adopted  by  this  de- 
partment. In  throwing  this  old  material 
away  cities  are  wasting  thousands  of  dol- 
lars each  year.  I  am  sure  that  men  in 
charge  of  this  repair  work,  if  they  fol- 
lowed out  our  plan  will,  when  they  get 
well  under  way,  readily  appreciate  the 
great  saving  in  cost  that  they  would  be 
able  to  bring  about  where  this  particular 
branch  of  repairs  is  concerned. 


METHODS  AND  COST  OF  EXCA- 
VATING FOR  SMALL  SEWERS 
IN  ROCK 

By  D.  B.  Davis,  City  Civil  Engineer,  City 
Hall,  Richmond,  Ind. 

In  constructing  small  sanitary  sewers 
up  to  9  ft.  in  depth,  and  where  one-third 
to  one-half  the  lower  depth  is  of  rock,  the 
writer  has  found  the  following  procedure 
is  both  economical  and  expeditious: 

First,  the  top  earth  is  plowed  and 
scooped  off  to  the  side  with  teams  to  a 
depth  of  about  21/2  ft.  and  5%  ft.  wide. 
The  removal  of  this  extra  width  has  been 
found  to  pay  where  the  earth  banks  will 
cave  off  into  the  ditch  when  the  rock  be- 
low is  blasted.  It  also  has  been  found 
more  economical  than  trying  to  hold  the 
banks  with  bracing,  especially  where  the 
earth  is  only  31/2  to  iVz  ft.  thick  above 
the  rock. 

When  the  upper  portion  has  been 
scooped  out,  the  balance  of  the  soil  and 
clay  above  the  rock  is  excavated  with  pick 
and  shovel.  The  rock  is  then  drilled, 
either  by  hand  drills  or  steam,  to  a  depth 
of  at  least  8  iifs.  below  the  flow-line  of  the 
pipe.  This  extra  depth  of  the  holes  will 
obviate  the  necessity  of  excessive  sledging 
to  get  the  lower  layer  of  rock  loosened. 

After  the  rock  has  been  blasted  the 
loosened  material  is  excavated  with  pick 
and  shovel.    The  quantity  of  dynamite  to 


Jan.  1921 


MUNICIPAL  AND  COUNTY  ENGINEERING 


be  placed  in  each  hole  depends  largely 
upon  the  stratification  of  the  rock  to  be 
blasted.  In  this  vicinity  the  nature  of  the 
rock  requires  about  1%  lbs.  be  used  in  a 
5-ft.  hole  and  about  1  lb.  be  used  in  a  3-ft. 
hole. 

Fig.  1  shows  a  typical  cross-section  of 
a  sewer  trench. 

Oftentimes  these  small  sewers  are  dug 
in  alleys  where  the  space  is  very  limted, 
in  which  case  it  is  often  a  problem  where 
to  deposit  all  the  excavated  material. 

The  scooping  of  the  top  earth  is  usually 
done  with  one  or  two  teams,  with  a  labor- 
er filling  the  scoops.  It  has  been  found 
that  this  upper  portion,  as  represented  by 
Portion  A  in  Fig.  1,  requires  approxi- 
mately 0.1S7  team  and  driver  hours  and 
0.23  labor  hours  to  excavate  each  lineal 
foot  of  trench. 

The  earth  and  clay  shown  by  Portion 
B  is  removed  with  pick  and  shovel  and 
requires  approximately  2.14  labor  hours 
per  cubic  yard  of  material.  This  portion 
should  be  thrown  back  from  the  trench 
as  far  as  possible  to  keep  it  from  falling 
into  the  trench  when  the  blasting  is  done. 
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FIG.  1.  TTPICAL,  CROSS-SECTION  OF 
SEWER  TRENCH  FOR  SMALL.  SEWERS 
WITH   ROCK   IN    BOTTOM. 

Hand  drilling  is  usually  adopted  on 
these  small  sewers  because  the  trenches 
are  too  narrow  to  work  around  and  move 
steam  drills  handily.  It  requires  the  av- 
erage laborer  0.60  labor  hours  to  drill  per 
lineal  foot  in  depth.  The  holes  are  drilled 
30  ins.  apart. 

The  operation  of  blasting  with  electric 
caps  and  excavating  the  loosened  material 
down  to  flow  line  for  laying  of  pipe  re- 


quires approxiniataely  G.5  labor  hours  per 
cubic  yard  of  material  removed.  The  pipe 
layer  will  usually  carry  2  ft.  of  depth  in 
the  bottom  and  deposit  it  upon  the  pipe 
already  laid.  The  labor  of  the  pipe  layer 
is  included  in  the  6.5  labor  hours. 
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FIG.  2.  COST  OF  SEWER  EXCAVATION 
UP  TO  9  FT.  DEEP  WITH  ROCK  IN 
L.OWER    PART. 

The  back-filling,  when  the  trenches  are 
dug  in  alleys  where  the  space  is  very  lim- 
ited, is  performed  by  hand  and  requires 
approximately  0.85  labor  hours  per  cubic 
yard  of  material  shoveled. 

Fig.  2  shows  a  chart  of  the  above  costs 
at  various  rates  for  labor. 


HOW  POOR  RAIL  TRANSPORTA- 
TION CHECKED  HIGHWAY 
BUILDING  IN  1920 

(Editor's  Note. — Generally  speaking,  we 
believe  the  production  of  new  highways 
in  1920  was  disappointing  to  those  in  any 
way  interested  in  road  building.  Poor 
rail  transportation  for  highway  materials 
was  the  prime  cause  of  this  disappoint- 
ment. It  is  important  to  review  the  cir- 
cumstances of  1920  to  prevent,  if  possible, 
their  repetition  in  1921.  The  following 
very  interesting  statements,  while  per- 
taining primarily  to  Nebraska  and  Illi- 
nois, are  considered  typical  for  the  Middle 
West,  at  least.  At  the  recent  annual  con- 
vention of  the  American  Association  of 
State  Highway  Officials  one  of  the  topics 
for  discussion  was:     "Difficulties  Expert- 
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enced  by  the  States  in  the  Matter  of  Rail 
Transportation."  Mr.  M.  W.  Watson, 
State  Highway  Engineer  of  Kansas,  and 
Mr.  S.  E.  Bradt,  Superintendent  of  High- 
ways in  Illinois,  submitted  the  following 
data  and  discussions  on  this  topic.) 

In  Kansas  (By  M.  W.  Watson,  State 
HigJiivay  Engineer) 

The  highway  program  of  Kansas  and 
neighboring  states  suffered  far  more  by 
the  inefficiency  of  rail  transportation  dur- 
ing the  past  season  than  from  all  other 
causes  combined.  Of  course,  we  had  some 
other  troubles,  such  r.s  inefficiency  of  la- 
bor, shortage  of  cement  and  bad  weather, 
but  these  troubles  were  Lilliputian  in 
comparison  with  the  rail  situation.  Al- 
though labor  was  inefficient,  there  seemed 
to  be  plenty  of  help  available.  What  we 
lacked  in  quality  we  could  make  up  by 
quantity  or  the  substitution  of  machinery. 
The  cement  shortage  seemed  to  be  trace- 
able back  to  the  unsatisfactory  rail  situ- 
ation. The  hesitancy  of  cement  compa- 
nies to  contract  for  definite  deliveries  was 
due  to  uncertainty.  While  we  had  more 
wet  weather  than  during  ordinary  sea- 
sons, there  were  many  ideal  days  for  road 
building  that  were  lost  on  account  of  the 
non-arrival  of  materials. 

During  1919  and  1920  we  placed  under 
contract  in  Kansas  357.8  miles  of  Federal 
Aid  road  work;  77.1  miles  of  earth  road- 
way and  culverts  preliminary  to  surfac- 
ing; 69.2  miles  of  gravel;  30.1  miles  of 
macadam;     125.8    miles   of    concrete    and 

55.4  miles  of  brick.  Of  this  amount  we 
had  completed  on  Nov.  9,  1920,  a  total  of 

90.5  miles  of  all  types;  12.8  miles  of 
earth,  24.2  miles  of  gravel,  5.3  miles  of 
macadam,  30.9  miles  of  concrete  and  23.3 
miles  of  brick.  Under  normal  conditions 
practically  the  entire  mileage  should 
have  been  completed  at  the  close  of  the 
1920  construction  season. 

The  situation  in  our  state  is  aggravated 
by  the  location  of  our  hard  stone  supply 
so  close  to  our  coal  mining  territory. 
There  is  a  decided  lack  of  a  well-distrib- 
uted supply  of  stone  having  sufficient 
hardness  to  be  used  in  the  construction 
of  concrete  roads.  Our  main  deposit  of 
material  of  a  satisfactory  character  is  the 
flint  spalls  and  chats  from  the  zinc  and 
lead  mines  of  the  Joplin  district,  being  in 
southeastern  Kansas,  southwestern  Mis- 
souri and  northeastern  Oklahoma.  This 
deposit  not  only  supplies  a  large  part  of 
Kansas,  but  also  southwest  Missouri,  a 
considerable  part  of  Oklahoma  and  a  por- 
tion of  Arkansas.  The  coal  fields  which 
supply  a  large  part  of  Kansas,  Missouri 
and  Oklahoma  are  also  located  in  south- 


eastern Kansas  and  ^southwestern  Mis- 
souri, only  a  few  miles  distant  from  the 
flint  regions.  The  transportation  of  coal 
and  stone  by  rail  utilizing  the  same  class 
of  equipment  renders  it  impossible  to 
utilize  returning  empties  (toward  the  coal 
mines)  for  the  shipment  of  flint,  as  the 
road  projects  are  located  in  the  same  di- 
rection from  the  coal  mines  as  the  mar- 
kets for  coal. 

The  bulk  of  our  sand  comes  from  the 
Kansas  and  Arkansas  rivers,  and  in  only 
a  few  instances  are  the  plants  so  located 
as  to  utilize  returning  empties  from  coal 
shipments. 
Why  Cull  All  Open-Top  Cars  Coal  Cars?" 

The  producers  of  materials  demanding 
open-top  equipment  for  their  shipments 
are  now  discovering  that  they  have  over- 
looked a  valuable  piece  of  propaganda 
which  has  been  of  decided  service  to  the 
coal  interests  during  the  past  construc- 
tion season.  The  general  public  has  been 
trained  to  term  all  cars  of  the  open-top 
variety  as  coal  cars  until  even  the  Inter- 
state Commerce  Commission  seems  to 
think  that  there  is  only  one  use  to  which 
such  cars  can  be  put.  This  fact,  togeth- 
er with  the  apparently  well-organized 
lobby  of  the  coal  interests,  has  been  the 
means  of  securing  embargoes  and  priority 
rulings  until  we  become  dizzy  if  we  at- 
tempt to  trace  these  orders  around  the 
circle  they  have  been  following.  This 
Congress  would  render  a  great  service  to 
industry  in  general,  and  especially  to  the 
construction  activities,  if  they  would  leg- 
islate out  of  use  in  the  commercial  world 
the  three  words  that  have  spelled  a  large 
part  of  our  grief,  "embargo,  priority  and 
permit."  It  is  true  that  in  the  end  we 
were  obliged  to  resort  to  the  permit  sys- 
tem for  the  highway  shipments,  but  only 
to  counteract  the  methods  others  inter- 
ests were  employing,  and  after  all  other 
measures  had  failed.  Such  practices  dur- 
ing war  time  may  be  necessary,  but  after 
the  close  of  hostilities  they  should  be 
placed  in  the  discard.  They  can  lead  only 
to  one  end — that  is,  preferential  treat- 
ment for  the  industry  best  organized  in 
the  way  of  a  lobby.  Chairman  Clark,  of 
the  Interstate  Commerce  Commission,  rec- 
ommended to  the  Senate  Interstate  Com- 
merce Committee  that  a  differential 
freight  rate  be  granted  so  as  to  distribute 
the  coal  shipments  throughout  the  year. 
Quoting  his  statement  in  part,  from  Rail- 
ivay  Age,  March  26,  1920: 
Distributing  Coal  Shipments  Throughout 
Year 

"Such    legislation    would    obviate    very 
largely   the  pressing   necessity   for  more 
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coal  cars.  The  present  supply  of  coal 
cars,  while  totally  insullieiont  to  handle 
the  tall  and  winter  rush  under  existing 
conditions,  would  be  fairly  ade(inate  to 
carry  all  the  coal  desired  by  consumers 
if  this  equipment  could  be  kept  moving 
with  greater  regularity  throughout  the 
year,  as  would  be  the  case  if  the  advan- 
tage of  lower  summer  and  spring  freight 
rates  could  be  held  out  to  induce  consum- 
ers to  receive  coal  shipments  in  advance 
of  their  winter  needs.  Under  the  present 
system  thousands  of  coal  cars  lie  idle  dur- 
ing the  spring  and  summer,  while  the 
whole  available  supply  of  coal  cars  is  en 
tlrely  insufficient  to  handle  the  fall  and 
winter  emergency. 

"The  acquisition  of  more  coal  cars  does 
not  afford  a  practicable  and  complete  rem- 
edy for  existing  difficulties.  Under  the 
transportation  act  recently  approved  the 
Interstate  Commerce  Commission  is  given 
the  power  to  require  carriers  to  provide 
themselves  with  sufficient  cars.  But  most 
of  the  railroads  have  neither  the  money 
nor  the  credit  with  which  to  buy  a  sup- 
ply of  coal  cars  adequate  for  current 
needs  under  the  present  system  of  large 
seasonal  shipments,  so  it  would  be  useless 
for  the  commission  to  order  them  to  pur- 
chase this  equipment.  On  the  other  hand, 
most  of  the  railroads  which  have  enough 
money  or  credit  to  finance  such  purchases 
already  possess  an  adequate  number  of 
coal  cars  to  care  for  the  needs  of  their 
own  patrons,  and  they  could  not  reason- 
ably be  required  by  the  commission  to 
purchase  additional  cars  to  take  care  of 
the  traffic  of  other  lines." 

Reducing  the  Scope  of  the  Nation's 

Activities 
Apparently  Chairman  Clark  is  not 
broad  enough  in  his  vision  to  realize  the 
existence  of  other  industries  than  coal. 
The  fact  of  concentrated  coal  shipments 
has  been  the  solution  of  our  problem  in 
the  past.  Coal  shipments  were  greatest 
when  the  needs  for  fuel  were  greatest — 
that  is,  during  the  winter  months.  These 
cars  were  then  available  for  building  ma- 
terials during  the  summer  months,  which 
is  the  only  time  when  building  operations 
can  be  carried  on  satisfactorily.  The 
clever  coal  propaganda  has  done  nothing 
more  than  secure  the  increase  of  price  de- 
sired by  the  operators.  Part  of  the  time 
this  season  when  the  open-top  cars  were 
withheld  from  stone  shipments  our  mines 
were  idle.  It  would  seem  the  policy  of 
the  Interstate  Commerce  Commission  to 
reduce  the  scope  of  the  Nation's  activi- 
ties to  the  size  of  our  present  rail  trans- 
portation rather  than  utilize  what  we  now 


have    to    develop    our    other    avenues    of 
transportation. 

Hiihling  Cars  in  Idleness 

The  other  classes  of  equipment  were 
also  scarce,  at  least  for  our  use.  The 
grain  producers  of  Kansas  were  unable 
to  secure  relief.  Grain  was  piled  high  in 
tlie  open  in  many  places  throughout  the 
states  while  the  elevators  were  filled  to 
capacity.  When  orders  were  given  to  ship 
empties  to  the  West  for  the  relief  of  this 
situation  we  observed  that  the  empty  cars 
were  allowed  to  stand  idle  in  the  yards 
for  many  days,  while  our  most  urgent  ap- 
peals were  of  no  avail  to  secure  them  for 
loading  westward,  even  though  they  were 
to  pass  empty  through  points  where  the 
materials  were  needed.  Refrigerator  and 
cattle  cars  hold  the  same  status  as  box 
cars  in  our  shipping  arrangement.  They 
go  eastward  through  the  state  when  load- 
ed and  empty  westward.  Long  trains  of 
empties  passed  by  the  cement  and  brick 
plants,  but  were  not  available  for  use. 

Through  the  co-operation  of  the  State 
Industrial  Court  and  our  local  engineers 
it  was  found  that  empty  cars  would  stand 
in  the  railroad  yards  throughout  the  state 
for  days  and  even  weeks  at  a  time.  In 
some  instances  they  were  moved  from  one 
end  of  the  yards  to  the  other  and  then 
in  a  few  days  returned.  When  the  rail- 
road officials  discovered  that  our  men 
were  checking  their  yards  they  ordered 
them  to  stay  out  and  threatened  arrest 
for  trespassing.  Why? 
Conditions  Changed  Rapidly  After  Rate 
Raise 

The  most  curious  pa'rt  of  the  entire  pro- 
cedure is  the  speed  with  which  conditions 
changed  when  the  higher  rate  went  into 
effect  and  the  government  guarantee  was 
removed.  It  seems  a  general  theory  of 
public  utilities  operation  that  when  a 
higher  rate  is  requested  the  service  be- 
comes almost  unbearable  until  the  public 
is  willing  to  try  anything  for  relief.  Gas 
service  becomes  decidedly  improved  after 
the  rate  is  increased,  and  central  will 
give  you  the  number  requested,  at  least  a» 
portion  of  the  time,  after  the  telephone 
rate  is  advanced.  Records  show  that  the 
larger  railroad  lines  operating  in  Kansas, 
and,  in  fact,  in  other  states  as  well,  are 
not  utilizing  their  present  equipment  to 
its  fullest  capacity.  One  of  our  roads  gets 
from  54  to  86  car  miles  per  car  day  out 
of  its  freight  cars,  while  another  gets 
from  17  to  22,  or  not  quite  as  far  in  a  day 
as  the  average  team  will  travel. 

The  investigations  of  our  Industrial 
Court  brought  out  that  many  unaccount- 
able delays  occurred  at  terminals.     They 
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followed  closely  412  open-top  cars  used  in 
coal  shipment  from  the  mines  to  destina- 
tion and  return.  Of  these  cars,  171  were 
loaded  with  company  coal.  The  average 
number  of  days  consumed  in  the  assem- 
bling yards  was  4.25.  Company  coal  re- 
quired an  average  of  4.29  days  to  travel 
to  destination,  commercial  coal  3.54  days. 
The  total  car  days  consumed  at  destina- 
tion in  unloading  and  delivery  to  connect- 
ing lines  amounted  to  1,773  for  company 
coal  and  760  tor  commercial  coal.  The 
average  travel  per  car  day  for  company 
coal  was  6.3  and  for  commercial  coal 
13.4.  Of  273  cars  unloaded,  4  required  30 
days,  11  required  29  days,  4  required  28 
days,  9  required  27  days,  10  required  26 
days  and  18  required  from  13  to  25  days, 
and  the  surprising  part  of  the  statistics  is 
that  the  railroad  companies  seemed  to  be 
the  ones  who  were  longest  in  unloading 
their  cars.  This  does  not  look  as  though 
the  grave  warnings  issued  to  shippers  by 
the  Interstate  Commerce  Commission 
were  placed  in  properly  addressed  en- 
velopes. 

Some  Railroads  Fight  Highways 

Let  us  hope  that  conditions  will  con- 
tinue to  improve,  but  in  the  meantime 
the  highway  industry,  which  is  the  com- 
ing industry,  should  awaken  to  the  neces- 
sity of  securing  adequate  recognition 
from  the  powers  governing  the  railroad 
situation  and  a  better  understanding  with 
the  carriers  themselves.  Some  of  our 
railroads  have  assumed  the  policy  of  fight- 
ing highway  improvement  and  seem  to 
look  upon  the  highway,  with  its  improved 
transportation  facilities,  as  a  serious  com- 
petitor. We  know  that  this  country  is  de- 
veloping more  rapidly  than  all  the  meth- 
ods of  transportation,  so  that  the  highway 
program  should  be  aided  by  the  railroads 
rather  than  hindered. 

If  the  construction  of  highways  could 
be  worked  out  so  that  they  would  build 
themselves  by  allowing  the  hauling  of 
materials  over  the  newly  constructed 
roads  as  we  go,  we  might  be  independent 
of  the  railroads.  But  it  is  not  possible  in 
highway  work  to  regulate  the  places 
where  we  are  to  start  as  well  as  might  be 
were  it  a  private  enterprise,  and  in  most 
states  we  must  depend  on  rail  transporta- 
tion for  the  success  of  our  highway  pro- 
gram. 


In  Illinois  {By  8.  E.  Bradt,  Superintend- 
ent of  Highicays) 
The  difficulties  encountered  in  Illinois 
have  not  differed  materially  from  those 
encountered  in  the  states  of  the  Missis- 
sippi valley,  and  probably  are  similar  to 


the  difficulties  encountered  in  all  of  the 
states  attempting  to  carry  on  a  large 
program  of  highway  construction. 

Shortly  after  the  signing  of  the  armis- 
tice in  November,  1918,  the  states  were 
urged  by  the  U.  S.  Department  of  Agri- 
culture to  proceed  as  fast  as  possible  with 
the  construction  of  roads,  with  money 
made  available  from  the  Federal  appro- 
priation. This  was  urged  because  of  the 
possibility  of  idle  labor  due  to  the  slow 
absorption  of  the  released  army  into  their 
ordinary  pursuits  and  because  of  the  re- 
leasing of  the  thousands  of  people  em- 
ployed in  the  war  industries. 

Work  Accomplished  in  1919 

Illinois,  acting  in  harmony  with  this 
suggestion,  proceeded  to  make  prepara- 
tions, and  awarded  contracts  for  about  570 
miles  of  hard-surfaced  roads,  costing  some 
?32,000  per  mile.  It  was  hoped  that  at 
least  400  miles  would  be  completed  during 
the  1919  season.  This  was  a  new  era  of 
road  building  in  Illinois,  hence  many  con- 
tractors were  obliged  to  buy  complete 
equipments,  and  all  of  them  at  least  some 
additional  equipment.  The  manufactur- 
ers, instead  of  being  able  to  furnish  them 
equipment  within  30  days,  as  promised, 
required  from  60  to  90  days  to  make  de- 
liveries. This  prevented  an  early  start  on 
the  part  of  the  contractors.  As  soon  as 
the  contractors  were  ready  for  the  deliv- 
ery of  material,  a  shortage  of  open-top 
cars  developed.  This  was  followed  by  the 
shopmen's  strike,  which  crippled  the  mo- 
tive power  of  the  railroads;  and  later  in 
the  season  came  the  coal  strike,  in  antici- 
pation of  which  all  open-top  cars  were 
taken  from  the  building  industries  and 
sent  to  the  coal  mines.  The  result  was 
that  instead  of  400  miles  being  completed, 
we  ended  the  season  with  170  miles  of 
finished  roads  and  carried  over  to  the 
1920  season  approximately  400  miles  un- 
finished. 

What  Happened  in  1920 

The  Bond  Issue  Law  called  for  con- 
struction at  the  rate  of  approximately 
1,000  miles  per  year.  Accordingly,  we 
made  tentative  plans  for  putting  that  mile- 
age under  contract  for  1920  construction. 
Because  of  the  handicap  placed  upon  the 
1919  construction  work  through  the  in- 
ability of  the  railroads  to  furnish  suffi- 
cient equipment  for  the  transportation  of 
material,  we  visited  the  officials  of  the 
Railroad  Administration  with  a  view  to 
ascertaining  the  possibility  of  obtaining 
cars  if  we  undertook  a  program  involving 
the  addition  of  1,000  miles  of  roads.  We 
explained  to  them  that  the  building  of 
1,000  miles  of  roads  meant  the  delivery 
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of  1,000  cars  of  matoiial  a  ilay.  Figuring 
that  each  car  would  consume  8  days  in 
making  the  round  trip,  our  requirements 
would  be  at  least  S,000  cars  continuously 
during  the  highway  construction  season. 
We  were  advised  that  in  the  spring  of 
each  year,  from  March  1  to  July  1,  there 
was  ordinarily  a  supply  of  a  quarter  of  a 
million  or  more  of  idle  cars,  and  that  if 
we  could  arrange  to  have  a  large  portion 
of  our  material  delivered  before  July  they 
would  be  able  to  take  care  of  our  require- 
ments. In  accordance  with  these  sugges- 
tions from  the  officials  of  the  Railroad 
Administration  we  arranged  with  our  con- 
tractors for  the  storage  of  materials. 
They  began  in  February  and  March  to 
call  for  cars,  but  Instead  of  the  required 
number  of  cars  being  available  it  devel- 
oped that  the  year  1920  was  unlike  any 
of  the  preceding  years,  and  that  there 
was  no  surplus  of  idle  cars  available.  As 
a  result,  few  contractors  were  able  to  get 
a  supply  of  material  stored  in  advance  of 
construction.  As  soon  as  we  asked  for 
bids  on  new  construction  it  also  devel- 
oped that,  owing  to  the  uncertainty  of 
transportation,  the  increased  price  of  la- 
bor and  material  and  the  uncertainty  of 
the  general  situation,  our  bids — instead 
of  averaging  $32,000,  as  in  1919— aver- 
aged ?44,000  per  mile.  With  all  these 
things  facing  the  department,  it  was  de- 
cided to  reject  bids  and  to  award  con- 
tracts for  only  about  50  miles  Instead  of 
the  amount  originally  planned,  putting  all 
of  our  effort  into  the  completion  of  this 
450  miles.  To  this  end.  Governor  Lowden 
called  a  conference  of  both  producers  of 
materials  and  the  railroad  presidents,  all 
of  whom  pledged  the  fullest  possible  meas- 
ure of  co-operation  in  the  carrying  out  of 
the  plans  of  the  department — and  it  is 
but  fair  to  say  that  in  our  opinion  this 
pledge  was  fulfilled  to  the  best  of  their 
ability. 

Idle  Construction  Equipment  in  1920 

The  contractors  who  were  working  in 
1919  closed  the  season  with  approximate- 
ly 100  paving  machines  on  the  ground, 
ready  to  start  the  1920  construction  work 
as  soon  as  materials  were  available  and 
weather  conditions  suitable.  At  no  time 
during  the  entire  season,  however,  were 
there  more  than  53  of  the  100  machines 
in  operation,  and  the  average  for  the  sea- 
son was  much  less  than  53.  This  situa- 
tion was  due  almost  entirely  to  insuffi- 
cient transportation  facilities. 

Troublesome  Orders  Emanating  from, 
Washington,  D.  C. 

The  first  interference  with  our  work 
came  in  the  shape  of  a  switchmen's  strike. 


which  caused  a  congestion  of  freight  cars 
in  practically  all  of  the  centers  of  popu- 
lation in  this  vicinity,  and  prevented  their 
movement  for  a  number  of  weeks.  How- 
ever, the  most  serious  difficulty  experi- 
enced has  been  the  various  orders  issued 
from  Washington  by  the  Car  Service 
Commission  and  the  Interstate  Commerce 
Commission.  Early  in  June  the  former 
commission  issued  an  order  requiring  that 
coal  mines  should  be  given  50  per  cent, 
of  their  rated  car  requirements,  and  that 
plants  producing  other  commodities,  re- 
quiring open-top  equipment,  should  be  re- 
stricted to  the  use  of  the  remainder  of  the 
cars,  whatever  that  might  be,  but  not  ex- 
ceeding, to  any  one  plant,  more  than  50 
per  cent,  of  its  output.  This  immediately 
reduced  the  shipments  of  road  materials. 
This  order  was  followed  on  June  21  by 
another  order,  issued  by  the  Interstate 
Commerce  Commission,  providing  that 
open-top  cars  could  be  used  for  hauling 
material  other  than  coal  only  when  re- 
turning in  the  direction  of  the  mines. 
This  order  was  to  be  in  force  only  30 
days,  but  was  renewed  at  the  end  of  each 
30-day  period  and  remained  in  force 
throughout  the  construction  season.  Per- 
haps 50  per  cent,  of  our  contractors  were 
doing  work  in  localities  that  permitted  all 
of  the  material  for  their  work  to  be  han- 
dled in  accordance  with  this  order  with- 
out interruption.  The  other  50  per  cent., 
however,  were  getting  material  in  locali- 
ties requiring  a  "back-haul,"  which  was  in 
violation  of  the  above  ruling.  Within  a 
short  time  after  the  order  went  into  effect 
the  material  coming  to  them  was  stopped. 
We  appealed  to  the  Interstate  Commerce 
Commission  and  a  hearing  was  called 
early  in  July.  The  result  of  this  hearing 
was  the  issuing  of  special  permits,  but 
only  after  a  delay  of  several  weeks.  These 
permits  were  granted  only  for  the  hauling 
of  material  for  the  completion  of  old  con- 
tracts where  work  was  being  done  on  sec- 
tions of  important  roads.  Our  work  was 
all  being  carried  on  upon  the  main  high- 
ways of  the  state;  accordingly,  by  the 
middle  of  August  we  had  secured  permits 
for  most  of  those  contractors  requiring  a 
"back-haul"  for  their  material.  These  per- 
mits were  generally  put  into  effect  by  the 
railroads,  but  occasionally  some  road 
would  get  an  order  from  Washington  to 
deliver  a  certain  number  of  cars  to  some 
special  plant  for  a  specific  coal  loading, 
which,  of  course,  interfered  with  work  in 
that  vicinity. 

Much  Time  Spent  in  Getting  Cars 
In  September  an  order  was  issued  from 
Washington  suspending  all  permits  for  a 
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period  of  10  days.  This  again  held  up 
the  movement  of  material  for  road  work. 
At  the  expiration  of  the  10-day  period 
road  work  was  resumed,  but  early  in  Oc- 
tober another  order  came  from  the  Inter- 
state Commerce  Commission  canceling  all 
permits  and  requiring  that  additional  evi- 
dence be  submitted  before  those  permits 
would  be  renewed.  We  succeeded  in  se- 
curing the  renewal  of  not  more  than  5  of 
the  old  permits.  Because  of  this  interfer- 
ence, mainly  through  the  two  commis- 
sions above  mentioned,  we  have  been  able 
to  complete  only  a  little  more  than  300 
of  the  450  miles.  In  order  to  do  this 
much  of  the  time  of  the  officials  of  the 
department,  as  well  as  all  of  the  time  of 
experts  hired  for  that  purpose,  has  been 
given  to  the  securing  of  car  equipment 
and  connecting  it  up  with  the  producers 
of  road  materials,  so  as  to  keep  contrac- 
tors supplied  with  as  large  an  amount  of 
material  as  possible. 

During  the  seasons  of  1919  and  1920  we 
have  built  500  miles  of  high-class,  hard- 
surfaced  roads.  The  same  effort  put  forth 
under  ordinary  conditions  and  without 
the  hindrances  herein  enumerated  would 
easily  have  completed  1,000  miles  of  the 
same  class  of  roads,  which  result  would 
have  proven  reasonably  satisfactory  to  our 
people. 

Contractors  Sviject  to  Excessive  Losses 
As  a  result  of  this  situation  it  will  be 
seen  that  the  people  of  Illinois  have  suf- 
fered great  inconvenience  because  of  the 
inability  of  the  contractors  to  finish  their 
work  promptly,  that  the  contractors  have 
been  subject  to  excessive  losses  because 
of  insufficient  transportation  facilities. 

It  will  also  be  seen  that  the  producers  of 
material,  through  their  failure  to  secure 
cars  for  a  normal  output,  will  be  subject 
to  losses,  due  to  the  fact  that  the  overhead 
expenses  remain  practically  the  same  un- 
der a  reduced  output  as  under  a  normal 
output. 

All  of  these  losses  will  in  a  large  meas- 
ure come  back  to  the  people  in  the  added 
cost  of  construction  of  future  work.  We 
cannot  remedy  the  past:  our  problem  lies 
in  the  future.  We  have  the  contractors. 
These  contractors  have  the  equipment. 
Labor  has  been  in  fairly  good  supply  in 
1920  and  the  indications  are  that  it  will 
be  more  plentiful  in  1921.  The  money  is 
available.  Materials  are  in  ample  supply 
at  their  source. 

Rail  Transportation  Principal  Limiting 
Factor  in  1021 
As  near  as  we  can  judge,  the  one  prin- 
cipal limiting  factor  in  1921  will  be  trans- 
portation.    In  so  .""'ar  as  the  railroads  are 


able  to  solve  this  problem  of  transporta- 
tion by  the  purchase  of  added  railroad 
equipment,  by  the  repair  of  present  equip- 
ment, by  increasing  the  number  of  car 
miles  per  car  per  day,  so  as  to  carry  on 
our  work  without  governmental  interfer- 
ence, just  so  far  the  improvement  of  the 
highways  of  Illinois  and  other  states  in 
the  Mississippi  valley  will  be  carried  on 
in  an  increasing  portion.  This  is  the  im- 
portant problem. 


WHY  ROAD  BUILDING  MATERIALS 

SHOULD    BE    SHIPPED    AND 

STORED  DURING  WINTER 

AND  EARLY  SPRING 

The  road  building  season  in  the  North- 
ern States  is  from  May  to  November — 
about  six  months.  The  average  contrac- 
tor, however,  is  able  to  build  roads  only 
about  half  of  this  time,  for  he  has  to  con- 
tend with  rainy  weather,  some  of  his  men 
may  fail  to  show  up  for  work  some  morn- 
ings, a  piece  of  equipment  may  go  wrong, 
he  may  not  have  material,  etc.  There  are 
a  hundred  and  one  things  that  may  hap- 
pen on  a  road  job  to  delay  it,  and  as  a 
result  the  end  of  the  season  finds  the 
contractor  with  only  75  to  100  actual 
working  days  to  his  credit. 

The  contractor  is  constantly  trying  to 
anticipate  and  prevent  these  delays.  He 
adopts  methods  and  plans  his  work  to 
overcome  as  far  as  possible  delays  be- 
cause of  rains.  To  eliminate  labor  trou- 
ble he  buys  modern  machinery  that  does 
work  formerly  done  by  hand.  But  his 
biggest  delays  have  been  because  the  rail- 
roads have  not  delivered  material  to  him 
regularly  during  the  construction  season. 

If  the  roads  which  are  needed  and  want- 
ed are  to  be  built,  something  must  be  done 
to  assure  the  contractor  when  he  starts 
work  in  the  spring  that  he  will  have  his 
materials  when  they  are  needed.  It  is 
useless  to  expect  him  to  build  any  consid- 
erable mileage  of  roads  when  he  has  to 
shut  down  his  work  every  few  days  wait- 
ing for  sand,  stone  or  cement. 

For  that  reason  the  Lakewood  Engi- 
neering Company  sent  letters  to  contrac- 
tors, highway  engineers,  banks,  chambers 
of  commerce,  railway  officials  and  others 
interested  or  concerned  with  the  coun- 
try's highway  program,  pointing  out  that 
if  road  materials  are  transported  and 
stored  during  the  winter  and  early  spring 
months,  when  open-top  cars  are  more 
readily  available  than  they  are  during  the 
construction  season,  the  contractors  can 
proceed   with   considerable   less   interrup- 
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tion  and  their  working  season  will  be  in- 
creased iiccordingly. 

What  Has  liecii  Done  in  Some  Places 
.  A  great  many  replies  have  been  re- 
ceived to  these  letters.  Most  of  them  are 
in  hearty  accord  with  the  plan  suggested 
and  offer  help  in  making  it  a  success. 
Several  letters  tell  what  has  already  been 
done  along  this  line.  For  instance,  at 
Ogden,  Utah,  materials  for  20  miles  of 
road  were  shipped  in  last  winter,  and  this 
road  was  completed  during  the  past  sea- 
son in  record  time.  The  State  of  Del- 
aware has  followed  this  practice  for  three 
years. 

The  Board  of  Freeholders  of  Passaic 
county,  New  Jersey,  have  acquired  a  cen- 
tral storage  yard  for  stock-piling  road  ma- 
terials this  winter.  An  Illinois  city,  Belle- 
ville, has  already  stored  cement  for  next 
season's  work. 

It  is  surprising  that  the  idea  is  appar- 
ently new  to  many.  It  was  strongly  urged 
last  year  by  several  State  Highway  De- 
partments, as  well  I'.s  the  U.  S.  Office  of 
Public  Roads.  Nevertheless,  many  of  the 
letters  which  we  have  received  indicate 
that  the  idea  is  a  new  one  in  many  parts 
of  the  country.  The  replies  which  have 
been  received  now  make  it  possible  to  an- 
alyze the  subject  in  detail  from  ihe  view- 
point of  every  one  interested,  taking  into 
consideration  the  arguments  against  as 
well  as  the  arguments  for.  This  aiialysis 
follows: 

The  Supply  of  Open-Top  Cars  and  Its  Be- 
lation  to  Road  Construction 

Road  building  materials  are  usually 
shipped  in  open-top  or  gondola  cars.  In 
the  Northern  States  the  greatest  demand 
for  these  cars  comes  in  the  summer 
months,  when  they  are  required  for  hand- 
ling coal,  ore,  sand  and  stone  for  construc- 
tion work  and  road  building,  etc. 

In  a  few  instances  it  has  been  pointed 
out  by  railway  executives  that  on  their 
own  particular  lines  this  condition  does 
not  exist  and  these  cars  are  more  in  de- 
mand in  the  fall,  winter  and  early  spring 
months  than  during  the  summer.  How- 
ever, taking  the  country  as  a  whole,  it  is 
a  fact  that  there  is  generally  a  shortage 
of  open-top  equipment  in  the  summer  and 
a  surplus  in  the  winter.  One  reason  for 
this  is  because  the  navigation  season  on 
the  Great  Lakes  closes  in  November  tor 
the  transportation  of  coal  and  ore.  Many 
cars  are  needed  for  this  service  during 
the  summer  and  early  fall. 

At  the  close  of  the  navigation  season 
these  care  are  released,  and  for  a  short 
time  are  busy  carrying  coal  to  the  local 
territory,  which  can  be  served  after  the 


lake  trade  is  taken  care  of.  But  this  lo- 
cal service  is  practically  at  an  end  by  the 
last  of  December,  when  there  begins  to 
accumulate  a  surplus  of  open-top  equip- 
ment. The  transportation  of  coal  slumps 
off  rapidly  after  this  time,  as  coal  con- 
tracts are  made  on  April  1,  and  from  Jan- 
uary until  that  time  there  is  only  a  very 
small  amount  of  this  business  for  the 
railroads. 

It  has  been  the  general  practice  to  re- 
quest shipments  of  road  materials  during 
the  actual  construction  season.  The  re- 
sult has  been  that  the  railroads  are  al- 
ways contending  with  a  peak  load  just 
at  the  time  the  contractor  could  do  his 
most  effective  work  if  he  were  able  to 
get  his  materials.  The  inability  of  the 
railroad  to  furnish  the  necessary  cars 
very  often  makes  it  impossible  for  the 
contractor  to  get  well  started  on  his  work, 
with  the  result  that  the  close  of  the  sea- 
son finds  him  with  a  job  which  must  be 
carried  over  until   next  year. 

On  the  other  hand,  if  the  surplus  cars 
which  are  available  during  the  winter  and 
spring  months  could  be  put  at  work  haul- 
ing materials  to  be  stored  by  the  con- 
tractor until  his  season  opens,  he  would 
be  assured  of  steady  work  when  he  did 
get  under  way. 

Financing  the  Transportation  and  Storage 
of  Materials  Ahead  of  Time 

The  questions  most  frequently  asked 
about  the  early  transportation  and  stor- 
age of  road  building  materials  are:  How 
is  the  contractor  to  pay  tor  the  materials 
and  for  their  transportation,  and  why 
should  he  contract  for  materials  at  the 
present  prices  when  there  may  be  a  possi- 
bility of  a  decline  in  price? 

A  number  of  states,  recognizing  the  ad- 
vantage of  the  early  transportation  and 
storage  of  materials,  have  made  it  possi- 
ble to  pay  the  contractor,  in  full  or  in 
part,  for  material  when  it  is  delivered. 
This  can  now  be  done  in  the  following 
states: 

Alabama  Michigan 

Arkansas  Nebraska 

California  New  Hampshire 

Colorado  New  York 

Connecticut  Rhode  Island 

Delaware  South  Dakota 

Georgia  Tennessee 

Idaho  Virginia 

Illinois  West  Virginia 

Iowa  Wisconsin 

Kansas  Wyoming 

Maine  District  of  Columbia 

Maryland  Oregon 

Minnesota  Vermont 

In   ten  other   states   such   i)rocedure   is 
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not  possible  at  the  present  time  under  ex- 
isting statutes.  In  only  three  states  is 
there  any  sentiment  against  this  proceed- 
ing. 

In  those  states  where  it  is  not  possible 
for  the  highway  departments  to  make 
such  payments  it  will  of  course  be  nec- 
essary for  the  contractor  to  finance  the 
transportation  and  storage  of  materials 
ahead  of  time.  In  such  instances  he  will 
have  to  arrange  with  his  banker  for  the 
needed  funds.  But  even  if  he  does  have 
to  borrow  the  money,  there  is  every  rea- 
son why  he  should  do  so.  The  interest  on 
the  amount  required  is  absolutely  insig- 
nificant when  compared  to  the  sum  the 
contractor  will  lose  if  he  should  have  to 
shut  down  his  job  even  only  a  few  days 
because  he  cannot  get  regular  delivery  of 
material  during  the  construction  season. 

There  now  seems  no  possible  reason  to 
look  forward  to  lower  prices  for  materials 
next  year.  Freight  rates  have  increased 
and  a  larger  demand  for  material  is  ex- 
pected. The  demand  is  increasing  in 
many  localities  faster  than  the  supply. 
Freight  rates  and  the  law  of  supply  and 
demand  are  the  two  principal  factors  gov- 
erning price.  Therefore,  it  does  not  seem 
that  material  prices  will  go  down.  Yet 
even  if  there  were  hope  for  a  decline  by 
next  season,  the  extra  cost  to  the  contrac- 
tor buying  his  materials  for  winter  and 
spring  storage  will  really  be  only  a  small 
insurance  premium  guaranteeing  that  he 
will  not  have  to  close  down  his  work 
every  few  days  to  wait  for  materials. 
Such  slight  extra  cost  is  mighty  cheap 
insurance. 

The  banks  of  the  country  are  more  than 
willing  to  help.  A  contractor  needing 
financial  assistance  to  aid  him  in  shipping 
and  storing  materials  early  should  not 
hesitate  to  go  to  his  banker.  Money 
loaned  for  this  purpose  is  really  backed 
by  the  security  of  the  state  for  which  the 
road  is  to  be  built.  And  what  better  se- 
curity could  be  wanted? 

Freezing  Weather  Will  Not  Prevent  Win- 
ter  and   Spring   Shipments   of 
Road  Material 

The  difficulty  of  unloading  sand  or  stone 
which  has  frozen  in  transit  is  an  objec- 
tion which  is  frequently  raised  to  the 
shipment  of  road  materials  during  the 
winter  months. 

It  is  true  that  these  materials  may 
freeze  in  the  cars,  but  material  for  road 
construction  is  shipped  generally  only  a 
comparatively  short  distance,  and  such 
freezing  will  be  confined  to  a  thin  crust 


unless  the  cars  are  delayed  in  transit  or 
unloading.  The  proper  unloading  equip- 
ment will  make  it  possible  to  get  the  ma- 
terials out  of  the  cars  in  a  minimum 
amount  of  time,  which  will  prevent  it 
from  freezing  solid. 

Where  material  is  delayed  and  becomes 
frozen  in  severe  weather,  it  of  course 
will  be  necessary  to  employ  steam  pipes, 
or  to  apply  heat  in  some  other  way  to 
thaw  it  before  it  can  be  handled  from 
the  cars.  But  such  procedure  is  far  from 
Impossible. 

In  the  fall  it  is  not  possible  to  continue 
actual  paving  where  the  subgrade  freezes 
slightly  at  night.  Although  the  temper- 
ature during  the  day  may  not  be  below 
freezing,  the  contractor  will  not  be  per- 
mitted to  place  concrete.  But  such  weath- 
er is  ideal  for  continuing  unloading  and 
storing  materials  for  next  season's  work. 

In  some  of  the  Northern  States,  where 
very  severe  weather  prevails,  it  would 
of  course  be  necessary  to  withhold  ship- 
ments during  extremely  cold  weather,  be- 
cause even  though  they  are  transported 
for  only  a  short  distance,  they  may  be- 
come frozen  solid  in  a  very  short  time  un- 
der such  conditions.  However,  in  such 
states  where  these  conditions  do  prevail, 
it  is  possible  to  ship  materials  at  all  times 
except  during  the  dead  of  winter. 

Quarries   Often  Do  Not  Supply  Material 
During  the  Winter  Months 

Many  quarries  close  down  during  the 
winter  months;  therefore,  an  argument 
has  been  made  that  materials  will  not  be 
available  for  winter  shipment. 

So  far  as  learned,  the  quarries  close 
down  largely  because  of  habit.  There  has 
been  no  active  market  for  them  during 
the  winter  months.  They  have  preferred 
to  stop  their  work  instead  of  assuming 
the  burden  of  stocking  their  materials 
until  the  next  season.  If  a  market  could 
be  assured  for  the  quarries  which  would 
absorb  their  output,  there  is  no  reason 
why  they  should  not  operate  twelve 
months  out  of  the  year,  with  the  excep- 
tion of  the  time  required  to  make  repairs. 

Every  one  who  is  interested  in  the  com- 
pletion of  highway  projects  which  have 
been  planned  can  accomplish  much  good 
by  bringing  this  subject  to  the  attention 
of  those  actively  concerned  with  the  con- 
templated improvements.  The  more  pub- 
licity which  can  be  given  to  the  entire 
proposition,  the  better.  Such  publicity 
will  lead  to  further  discussion,  and  such 
discussion  will  generally  bring  out  the 
advisability  of  this  practice. 
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FROM  A  VALUED  READER  FOR  30 
YEARS 

To  the  Editor: 

You  were  very  kind  to  send  me  the  copy 
of  "Paving  and  Municipal  Engineering"  of 
November,  1S90  (30  years  ago),  with  the 
article  on  the  "Paving  Problem"  which  I 
wrote. 

A  few  years  previous  to  1890,  when  I 
tinished  college  with  the  degree  of  C.  E., 
T  looked  about  to  see  what  branch  of  en- 
gineering had  been  either  neglected  or  not 
been  filled  with  engineers.  I  found  that 
the  construction  of  pavements  and  roads 
was  that  field  In  our  country.  I  had  just 
returned  from  a  trip  to  Europe  to  exam- 
ine the  specifications  for  the  construction 
and  maintenance  of  good  roads,  especially 
in  France,  Switzerland  and  In  Germany. 
I  therefore  decided  to  specialize  in  this 
branch  of  engineering. 

In  1890  the  first  Issue  of  a  monthly  mag- 
azine called  "Paving"  appeared  on  my 
desk,  and  I  at  once  not  only  subscribed 
for  it,  but  wrote  to  Mr.  Fortune,  its  ed- 
itor and  owner,  that  there  was  great  need 
of  such  a  publication  in  the  U.  S.  and  that 
I  would  gladly  do  what  I  could  to  help  it. 

The  result  was  that  he  requested  me  to 
furnish  a  series  of  articles,  among  the 
first  ones  being  the  one  in  the  issue  you 
sent  me,  on  the  "Paving  Problem  of  the 
U.  S."  The  problem  then  was:  First,  to 
overcome  the  ignorance  and  apathy  in  our 
cities,  counties  and  states  in  respect  to 
roads  and  pavements.  Second,  to  get  rid 
of  the  construction  carried  on  by  em- 
piricism and  conservatism  of  politicians 
and  contractors.  Third,  to  apply  scien- 
tific means  and  methods,  by  getting  good 
specifications  written  out  in  full  and  en- 
forcing them  through  the  employment  of 
engineers-in-charge. 

I  knew  that  the  construction  of  a  few 
good  roads  and  pavements  of  properly  se- 
lected materials,  put  together  in  the  right 
way  and  placed  in  various  cities  and 
parts  of  the  U.  S.,  would  attract  the  at- 
tention of  the  public,  and  that  more  and 
more  would  become  a  necessity  and  be  in 
great  demand.  In  the  last  30  years  the 
results,  so  largely  helped  by  your  puhlica- 
tiOn,  have  been  excellent  and  enormous. 
From  a  few  miles  thus  constructed  then 
there  are  now  being  constructed  annually 
almost  one  billion  dollars'  worth,  or  sev- 
eral thousand  miles  of  good  roads  and 
pavements. 

The  era  of  good  roads  and  pavements  in 
America  has  fully  come,  and  the  problem 
now  is  practically  that  of  maintaining 
them  in  constant,  good,  viable  condition. 


also  thereby  conserving  the  enormous  cap- 
ital investments  in  them.  Economic  main- 
tenance and  not  cheap  first  cost  is  true 
economy  for  all  public  works,  including 
roads  and  pavements. 

It  is  further  wise  to  remember  that  sub- 
soil study  and  preparation  are  as  impor- 
tant for  permanent  success  in  this  branch 
of  engineering,  as  the  construction  of 
pavement  foundations  and  wearing  sur- 
face layers,  which,  when  properly  done, 
makes  it  possible  to  maintain  the  surfaces 
in  constant,  good  condition. 

Very  truly  yours, 
J.  W.  Howard,  Consulting  Engineer. 

1  Broadway,  N.  Y.,  Dec.  28,  1920 


OBSERVATIONS   ON   SOME  FAIL- 
URES OF  MODERN  HIGHWAY 
BRIDGES 

By  A.  H.  Hunter,  District  Engineer,  nunoia 

Division    of    Highways,    S02    Apollo    Theatre 

Bldg.,  Peoria,  III. 

To  the  casual  observer  it  is  apparent 
that  the  general  type  and  character  of 
bridge  improvement  work  now  being  done 
by   townships  and   counties  of  the   State 


FIG.  1.  FAILUKE  OF  125  FT.  STEEL 
SPAN,  16  FT.  ROADWAY,  DUB  TO  UN- 
DERSCOURED  ABUTMENTS.  BRIDGE 
DESIGNED  BY  BRIDGE  DEPARTMENT 
OF  ILLINOIS  DIVISION  OF  HIGHWAYS 
AND  CONSTRUCTION  SUPERVISED  BY 
COUNTY  OFFICIALS  DURING  1917.  FAIL- 
URE OCCURRED   IN   JUNE.   1920. 
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of  Illinois  has  improved  steadily  from 
year  to  year.  Possibly  this  development 
has  been  more  marked  during  the  last 
eight  or  ten  years  than  previously.  I 
take  it  that  the  old  wooden  bridges  and 
culverts  have  been  replaced  with  rein- 
forced concrete  entirely,  or,  in  the  case 
of  longer  spans,  with  concrete  abutments 
and  steel  superstructures,  as  fast  as  cir- 
cumstances or  funds  permitted.  The  high- 
way departments  of  the  several  counties 
have  been  in  position  to  insist  upon  the 
proper  design  and  location  details.  They 
are  further  to  be  complimented  on  their 
ability  to  secure  reasonably  first-class  con- 
struction. In  the  face  of  the  foregoing, 
however,  I  wish  to  present  a  word  of  cau- 
tion, inviting  their  attention  to  the  ques- 
tion of  foundations. 

For  a  number  of  years  in  my  profes- 
sional experience  as  District  Engineer  of 
the  Division  of  Highways,  Department  of 
Public  Works  and  Buildings,  my  superi- 
ors endeavored  to  impress  me  with  the 
fact  that  more  bridge  failures  must  be 
attributed  to  poor  foundations  than  to  any 
other  cause.  Their  teachings  were  re- 
called when  in  the  early  summer  of  1920 
I  had  opportunity  to  make  inspection  of 
some  highway  bridges  in  central  and 
western  Illinois  which  had  failed  at  the 
time  of  an  extreme  flood.  I  was  fortunate 
on  this  inspection  in  having  present  sev- 
eral county  superintendents  of  highways, 
who  had  been  present  at  the  time  of  the 
original  construction  and  who  were  more 
or  less  familiar  with  features  encoun- 
tered at  that  time. 
Failures  Due  to  Iixideqiuite  Support  of 
Wings  and  Abutments 
On  traversing  the  territory  affected, 
however,  I  was  particularly  impressed 
with  the  fact  that  practically  without  ex- 
ception the  failure  of  these  drainage 
structures  had  occurred  by  reason  of  in- 
adequate support  for  the  footings  of  wings 
and  abutments.  It  is  true  that  many  of 
the  bridges  destroyed  were  old  and  had 
possibly  served  their  days  of  usefulness. 
It  Is  regretted,  however,  that  I  have  to 
mention  that  several  failures  were  found 
on  structures  which  were  relatively  new 
and  had  been  built  on  approved  plans 
prepared  by  experienced  engineers.  In 
order  to  avoid  confusion,  I  made  reason- 
ably close  Inspection  of  the  general  char- 
acter of  materials  involved.  I  was  favor- 
ably impressed  with  the  general  character 
of  the  concrete  and  the  workmanship  that 
had  been  placed  therein.  Possibly  there 
were  some  inherent  details,  such  as  loca- 
tion and  distribution  of  reinforcing  steel, 
•which   could  not  be   determined   by  such 


casual  inspection  as  I  was  able  to  make. 
In  general,  however,  I  think  that  the  con- 
ditions as  we  found  them  positively  indi- 
cate that  failure  of  the  bridges  must  be 
charged  to  foundations  alone. 
Failure  of  125-Ft.  Steel  Span  Due  to  Set- 
tlement  of  Foundation 
By  means  of  the  accompanying  photo- 
graphs I  think  any  one  can  really  see  the 
conditions  that  must  have  led  to  settle- 
ment. I  wish  to  expressly  invite  atten- 
tion to  the  photographs  in  Fig.  1,  repre- 
senting a  large  steel  bridge  over  a  small 
river  in  the  western  part  of  the  State — a 
steel  superstructure  of  125-ft.  span,  16-ft. 
roadway,  supported  on  reinforced  concrete 
abutments  which  extended  some  4  or  5  ft. 
below  the  stream  bed.  In  conversation 
with  the  county  superintendent  I  was  ad- 
vised that  the  material  encountered  at 
the  time  of  original  construction  consist- 
ed of  sandy  gravel,  with  some  loose  shale 
rock.  Apparently  the  stream  tide  of  high 
water  had  temporarily  changed  its  course, 
with  the  result  that  scour  developed  along 
the  face  of  the  abutment  and  around  the 
one  wing.  The  result  was  that  a  settle- 
ment of  2  ft.,  or  slightly  more,  had  oc- 
curred in  one  corner,  while  the  other  wing 
had  possibly  not  settled  more  than  half 
that  distance. 

The  reader  will  observe  from  the  photo- 
graph that  the  unequal  settlement  caused 
a  serious  warping  of  the  steel  truss  and 
concrete  floor.  A  few  cracks  could  be 
observed  in  the  floor,  particularly  in  the 
vicinity  of  the  panel  points.  From  a  cas- 
ual inspection,  however,  they  did  not  ap- 
pear to  be  serious,  and  I  have  reason  to 
believe  that  when  the  bridge  is  jacked 
back  to  former  elevation,  they  will  not 
affect  its  strength.  Later  in  the  season 
extensive  repairs  were  made  at  this  point, 
and  when  a  temporary  cofferdam  was  con- 
structed and  the  water  pumped  out,  it 
was  found  that  the  scour  had  dug  out  for 
a  depth  of  SVa  ft.  below  the  bottom  side 
of  the  concrete  footing. 

In  a  prairie  country  it  sometimes  seems 
that  we  are  taking  unjustifiable  protec- 
tion when  we  insist  on  placing  founda- 
tions to  a  depth  of  4  or  5  ft.  below  the 
stream  line  elevation.  I  wish  now  to  in- 
vite attention  to  Fig.  2,  which  is  that  of  a 
concrete  bridge,  20-ft.  span,  16-ft.  road- 
way, built  about  1910  under  plans  pre- 
pared by  the  Division  of  Highways.  Fur- 
ther, inspection  in  the  field  was  handled 
by  one  of  our  engineers,  who  had  reason- 
able assurance  that  the  structure  was 
built  according  to  plans,  and,  if  we  are 
to  judge  from  outward  appearances,  it 
was  a  very  creditable  piece  of  work.     It 
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appeared  that  for  some  reason  or  other, 
as  the  years  went  by,  it  developed  a  nat- 
ural wash  which  had  lowered  the  eleva- 
tion of  the  stream  line  to  the  extent  that 
on  the  day  of  inspection  both  footinKS 
were   exposed.     One   had   already   settled 


FIG.       2.  REINFORCED       CONCRETE 

BRIDGE,  BUILT  ABOUT  1910.  PLANS 
AND  PRELIMINARY  ENGINEERING,  IN- 
CLUDING INSPECTION,  HANDLED  BY 
ILLINOIS  DIVISION  OF  HIGHWAYS 
FAILURE  OCCURRED  IN  JUNE,  1920. 

possibly  as  much  as  1  ft.  to  18  ins.  At  the 
time  of  settlement  the  earth  pressure  had 
forced  the  wing  and  abutment  towards 
the  stream.  I  was  advised  by  men  pres- 
ent, who  were  familiar  with  the  original 
construction,  that  the  nature  of  the  soli 
encountered  at  this  place  would  normally 
have  been  considered  excellent  for  sup- 
porting bridges,  as  it  was  a  very  tough 
blue  clay.  Possibly  some  of  this  failure 
might  have  been  avoided  if  reasonable 
care  had  been  exercised  and  the  curtain 
walls  built  before  the  footings  had  be- 
come entirely  exposed.  In  our  judgment, 
on  the  day  of  inspection,  the  bridge  could 
have  been  placed  in  serviceable  condition 
at  a  reasonable  expenditure. 

I  am  of  the  impression  that  it  is  good 
practice,  not  only  in  highway  work,  but 
considered  so  on  railways  also,  to  provide 
structures  that  will  accommodate  the 
water  for  average  conditions  and  not  take 
into  account  those  great  floods  which  pos- 
sibly occur  once  in  a  period  of  15  or  20 
years. 

A  Failure  Due  to  an  Extraordinary  Flood 
The  photographs  shown  in  Fig.  3,  in 
my  judgment,  represent  one  of  those  cases 
where  no  sane  engineer  certainly  would 
have  endeavored  to  construct  a  bridge  to 
accommodate  the  water  that  was  forced 
upon  it  at  the  time  of  this  flood.  We 
arrived  at  the  site  a  few  days  following 
the  high  water  and  had  sufficient  evi- 
dence from  the  driftwood  and  debris  de- 
posited to  indicate  clearly  that  when  the 
water  was  at  the  highest  point  it  cer- 
tainly was  not  more  than  6  ins.  below  the 
top  of  the  girders  at  the  higher  end.  I 
mean  by  this  that  after  settlement  of  the 
one  abutment  had  taken  place,  the  only 


exposed  portion  of  the  bridge  would  be 
the  tops  of  the  girders  at  the  opposite 
end.  This  reinforced  concrete  bridge  was 
a  40-ft.  span,  16-ft.  roadway,  built  about 
191G  in  accordance  with  plans  provided 
by  the  Division  of  Highways.  The  settle- 
ment that  occurred  possibly  did  not  ex- 
ceed 2  ft.  at  one  corner.  The  opposite 
corner  on  the  same  abutment  settled 
some,  but  possibly  not  more  than  1  ft. 
One  can  readily  imagine  that  with  the 
abutment  taking  this  position,  a  serious 
warp  would  occur  in  the  superstructure. 
Casual  inspection  of  the  floor  revealed  a 
small  number  of  cracks.  None  of  these 
were  more  than  hair  lines,  and  as  far  as 
I  was  able  to  see  the  floor  could  be  report- 
ed in  reasonably  good  shape.  The  girder 
on  the  side  where  the  maximum  settle- 
ment occurred  was  seriously  cracked. 
Strangely  enough,  the  larger  cracks  were 
found  in  the  vicinity  of  the  top  of  the 
girder  where  the  twisting  action  had 
warped  the  concrete.  I  was  led  to  believe 
that  should  the  depressed  end  be  ele- 
vated to  normal,  these  cracks  in  the  top 
of  the  girder  would  be  closed  up  partially. 
To  date  I  have  not  heard  that  arrange- 
ments have  been  made  for  repairs.  I  talce 
it  that  inspection  after  repair  would   be 
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FIG.  3.  REINFORCED  CONCRETE 
BRIDGE,  40  FT.  SPAN,  16  FT.  ROADWAY, 
BUILT  IN  1916  ACCORDING  TO  PLANS 
APPROVED  BY  THE  ILLINOIS  DIVISION 
OF  HIGHWAYS,  FAILURE  OCCURRED  IN 
JUNE,  1920. 
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well  worth  while  and  certainly  instruc- 
tive as  to  the  general  behavior  of  these 
cracks. 

Suggested  Precautionary  Measures 
Other  photographs  might  be  submitted 
as  being  of  interest,  but  I  thinli  those 
given  are  typical  of  the  conditions  found. 
In  friendly  criticism  of  construction  of 
this  nature,  I  thinli  effort  should  be  made 
to  impress  those  in  responsible  charge  of 
construction  of  the  importance  of  sub- 
stantial supports  for  highway  structures. 
In  many  counties  I  think  that  very  few 
realize  the  importance  of  having  experi- 
enced inspection  on  such  work.  It  is  ap- 
preciated that  many  counties  are  not 
financially  able  to  make  arrangements.  I 
certainly  would  advocate,  however,  that 
those  interested  make  effort,  when  ex- 
cavation is  completed,  to  assure  them- 
selves of  the  permanency  of  the  founda- 
tion before  permitting  the  contractor  to 
proceed  with  construction  of  the  sub- 
structure. In  case  of  doubt,  provide  for 
piling,  and  should  there  still  be  some 
hesitancy  on  the  part  of  the  local  official, 
consult,  in  the  case  of  townships,  with 
the  County  Superintendent  of  Highways, 
and  should  there  still  be  some  uncertain- 
ty, call  upon  the  District  Engineer  of  the 
Division  of  Highways  in  the  locality. 


"  SOME  FEATURES  OF  THE  LAKE 
ASPHALTUM  INDUSTRY 

BV  J-  Strother  Miller,  Jr.,  Chief  Chemist,  The 

Barber  Asphalt   Paving   Co.,  Land  Title 
Bldg.,  Philadelphia,  Pa. 

Asphalt,  as  produced  in  nature's  own 
laboratories,  in  so  uniform  a  manner  as 
to  require  little  if  any  refining  to  make 
it  suitable  for  use  in  paving  and  road 
building  and  for  other  purposes,  has  been 
of  interest  to  engineers  since  about  1870. 

In  more  recent  years  there  has  ap- 
peared another  class  of  asphalt,  produced 
in  the  oil  industry  when  certain  types  of 
crude  asphaltic  oils  are  distilled.  The 
presence  on  the  market  of  asphalts  from 
these  two  general  sources  naturally  draws 
attention  to  the  formation  of  the  natural 
or  lake  asphalt  considered  in  the  present 
article,  which  also  treats  of  a  definition 
of  asphalt  that  will  differentiate  between 
the  two  groups. 

Since  native  lake  asphalt  from  the  fa- 
mous Pitch  Lake,  on  the  Island  of  Trini- 
dad, in  the  British  West  Indies,  probably 
has  had  the  widest  application  in  road 
and  street  paving,  the  study  of  its  origin 
has  been  conducted  by  engineers  and  geol- 
ogists with  careful  attention. 

Theory  of  Formation 

The  theory   now   generally  accepted   Is 


that  asphalt  is  in  the  process  of  forma- 
tion today.  It  does  not  originate  as  as- 
phalt, but  is  a  secondary  product,  result- 
ing from  the  transformation  of  suitable 
lighter  forms  of  bitumen,  malthas,  or  even 
thinner  oils,  into  harder  bitumen,  by  con- 
densation and  polymerlization,  a  reaction 
in  which  sulphur  and  probably  sulphates 
seem  to  take  an  important  part.  No  high 
temperatures  apparently  are  necessary, 
once  the  change  is  initiated,  but  time  Is 
required. 

In  the  manufacture  of  oil  asphalt,  an 
asphaltic  oil  is  distilled,  the  gasoline, 
naphthas,  burning  oils,  gas  oils  and  lubri- 
cating oils  are  obtained  from  the  distil- 
late, and  the  residue  is  controlled  to  give 
the  best  grade  of  oil  asphalt  obtainable 
from  the  particular  crude  oil  under  ma- 
nipulation, without  economically  sacrific- 
ing any  of  the  more  valuable  distillates. 

Some  Definitions  of  Asphalt 
Almost  every  author  of  books  on  the 
subject  of  asphalt  has  advanced  his  own 
definition  of  the  product,  and  as  a  result 
of  this  chaotic  condition,  several  different 
technical  and  engineering  societies  are 
devoting  serious  attention  to  the  subject 
at  the  present  time.  To  show  the  vari- 
ance, the  following  definitions  will  suffice: 
First — Asphalt  may  be  simply  defined 
as  a  solid  or  semi-solid  form  of  mineral 
bitumen,  either  pure  or  containing  more 
or  less  mineral  or  other  earthy  matter. 
Speaking  in  general  terms,  it  may  be  said 
there  are  three  grand  divisions  of  natural 
mineral  bitumens,  viz.,  gaseous,  liquid 
and  solid.  The  asphalts  consist  of  a  mix- 
ture of  various  saturated  and  unsaturated 
solid  hydrocarbons  and  their  derivatives. 

Second — (1)  Asphalt,  solid  or  semi- 
solid native  bitumens,  consisting  of  a  mix- 
ture of  hydrocarbons,  of  complex  struc- 
ture, largely  cyclic  and  bridge  compounds, 
together  with  a  small  proportion  of  their 
sulphur  and  nitrogen  derivatives,  but  free 
from  any  appreciable  amount  of  solid  par- 
affines,  melting  upon  the  application  of 
heat  and  evidently  produced  by  nature 
from  petroleum  containing  little  or  no 
solid  paraffine.  Solid  or  semi-solid  resi- 
dues produced  from  probably  similar  oils 
by  artificial  processes  are  sometimes 
called  asphalts,  but  should  properly  be 
termed  oil  asphalts.  The  more  common 
types  of  native  asphalts  are  known  by  the 
name  of  the  locality  in  which  they  occur, 
such  as  Trinidad,  Bermudez,  Maracaibo, 
Cuban,  California,  etc.  Native  asphalts 
with   few    exceptions   contain    water,    ex- 


(1)     Office  of  Public  Roads,  Dept  of  Agri., 
Circular  No.  93. 
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traneous  organic  or  vegetable  matter  and 
inorganic  matter,  such  as  clay,  sand,  etc. 

Third — (2)  Solid  or  semi-solid  native 
bitumens.  Solid  or  semi-solid  bitumens 
obtained  by  refining  petroleums,  or  solid 
or  semi-solid  bitumens  which  are  combina- 
tions of  the  bitumens  mentioned  with  pe- 
troleum or  derivatives  thereof,  which 
melt  on  the  application  of  heat,  and  which 
consist  of  a  mixture  of  hydrocarbons  and 
their  derivatives  of  complex  structure, 
largely  cyclic  and  bridge  compounds. 


NATIVES    MINING    ASPHALT    IN    TRINI- 
DAD   LAKE. 

The  Two  Great  Asphalt  Lakes 

The  largest  amount  of  native  lake  as- 
phalt has  been  produced  from  Trinidad 
and  Bermudez  asphalt  lakes.  Roads  and 
streets  paved  with  these  materials  are 
found  in  virtually  every  state  In  this  Na- 
tion, as  well  as  in  many  countries  in  for- 
eign lands,  and  these  materials  have  with- 
stood traffic  in  many  cases  for  30  years  or 
longer. 

The  two  great  asphalt  lakes  are  situ- 
ated in  South  America,  the  Trinidad  lake 
on  the  western  coast  of  the  Island  of  Trin- 
idad, and  the  Bermudez  lake  on  the  east- 
ern coast  of  Venezuela,  about  30  miles  in- 
land by  air  route.  The  Gulf  of  Paria, 
about  85  miles  in  width,  lies  between 
Trinidad  and  the  mainland  of  South 
America. 

Trinidad  is  about  2,000  miles  south  of 
New  York  City  and  about  700  miles  north 
of  the  equator.  Its  area  is  about  1,700 
square  miles,  or  a  little  less  than  that  of 
the  State  of  Delaware.  The  climate  is 
tropical,  but  the  island  is  favored  by  the 
trade  winds,  which  tend  to  ameliorate  the 
Intensity  of  the  heat.  The  temperature 
averages  about  85  degs.  F.  the  year  round 
and  never  varies  more  than  20  degs. 

The  term  "lake,"  when  applied  to  a  de- 
posit of  asphalt,  may  seem  a  misnomer, 
but  "lake"  best  describes  the  places  where 


nature  has  concentrated  the  output  of  bit- 
umen. 

The  Trinidad  Lake 

Trinidad  asphalt  lake  is  situated  about 
one  mile  from  the  sea,  138  ft.  above  sea 
level,  and  is  about  114  acres  in  extent. 
Its  surface  is  undulating,  the  mass  of  as- 
phalt seemingly  lying  in  great  folds. 
Where  these  folds  meet  great  crevices 
occur,  their  depth  varying  from  a  few 
inches  to  a  few  feet.  Miniature  canals, 
formed  by  the  collection  of  rainwater  in 
the  crevices,  run  in  all  directions  over 
the  surface  of  the  lake. 

The  mass  of  asphalt  is  in  imperceptible, 
constant  motion,  which  can,  however,  be 
detected  only  by  noting  the  relative  posi- 
tion of  the  miniature  canals  at  various 
times  or  by  observing  the  deflection  from 
the  vertical  of  drills  used  in  borings  to 
find  the  depth  of  the  deposit. 
Depth  of  Lake 

The  greatest  depth  of  the  lake  never 
has  been  found.  Recently  a  drill  was 
forced  more  than  150  ft.  below  the  surface, 
the  entire  boring  being  through  solid 
asphalt  of  uniform  character  and  compo- 
sition, but  the  drilling  had  to  be  aban- 
doned, as  the  tube  or  casing  had  been  car- 
ried so  far  from  the  vertical  (1  ft.  in  6) 
as  to  render  any  further  efforts  valueless. 

The  depth  found,  however,  indicates  an 
almost  inexhaustible  supply  of  uniform 
material.  While  mining  of  asphalt  at 
Trinidad  has  been  carried  on  continuous- 
ly for  more  than  38  years,  the  level  of  the 
lake  has  dropped  only  6  or  8  ft. 


(2)  Standard  deflnltions  of  terms  relating 
to  materials  for  roads  and  pavements.  Serial 
Designation  D-8-18,  American  Society  for 
Testing  Materials. 


BERMUDEZ  ASPHALT  LAKE.  SHOW- 
ING SURFACE  WATER  IN  FOREGROUND. 

The  new  material  is  either  of  the  same 
character  or  replenishment  is  so  very 
deep  that  the  borings  do  not  indicate  a 
change  in  character.  The  borings  near 
the  edge  of  the  lake  show  considerable 
slope  to  the  sides,  and  it  is  believed  the 
lake  rests  in  a  bowI-Ilke  depression,  prob- 
ably an  extinct  mud  volcano. 

Taking  Asphalt  from  the  Lake 

A  narrow-gage  railroad  runs  from  the 
refinery  and  an  endless  cableway  out  over 
the  lake,  turning  in  a  large  semi-circle  so 
as  to  traverse  as  much  of  the  lake  as  pos- 
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sible.  Although  this  road  is  not  ballast- 
ed, there  is  very  little  sinking  of  the  ties 
into  the  asphalt.  A  train  consisting  of 
several  small  ilat  cars,  each  equipped  with 
a  dumping  bucket  of  about  500  lbs.  ca- 
pacity, is  pulled  over  the  track  by  an  end- 
less cable  running  over  the  ties,  and  by 
means  of  a  portable  clutch  a  native  on 
the  front  of  the  train  controls  the  stop- 
ping and  starting. 

Natives  equipped  with  broad  mattocks 
dig  great  lumps  of  the  asphalt  from  the 
lake,  loading  them  into  the  cars  by  hand. 


LOADING  SKIPS  ON  THE  N.VRROW 
GUAGB  R.\ILROAD  WHICH  TRAVERSES 
TRINID.\D    ASPHALT    LAKE. 

The  depression  left  by  a  day's  mining 
operations  is  filled  within  48  hours,  an- 
other proof  of  the  continual  motion  of  the 
mass  of  asphalt. 

The  loaded  cars  are  pulled  either  to  the 
refinery  or  to  the  terminus  of  an  endless 
overhead  cableway,  which  carries  the 
buckets  down  hill  and  out  over  the  dock 
to  the  steamer.  From  a  high  pier  the 
buckets  are  dumped  directly  into  the  hold 
of  the  waiting  vessel. 

In  the  holds  of  the  steamers  which 
carry  the  crude  asphalt  to  all  parts  of  the 
world,  the  material  amalgamates  into  a 
solid  mass,  and  it  is  necessary  to  dig  it 
out  in  lumps  at  the  end  of  the  voyage. 

The  Bermudez  Lake 

The  location  of  the  Bermudez  asphalt 
lake,  in  Venezuela,  is  in  striking  contrast 
with  that  of  Trinidad's  deposit. 

The  only  means  of  approach  to  Bermu- 
dez Lake  from  the  Gulf  of  Paria  is  by 
steamers,  up  an  uninhabited  river  called 
the  San  Juan.  *  During  the  five-hour  trip 
the  only  scenery  consists  of  mangrove 
swamps  on  each  side  of  the  wide  and 
placid  stream,  and  the  only  signs  of  life 
are  multitudes  of  myriad-colored  birds. 

The  last  five  miles  of  the  trip  Is  up  a 
tributary  of  the  San  Juan,  the  Guanoco 
river.  In  reality,  the  Guanoco  is  little 
more  than  a  deep  creek,  and  is  so  narrow 
that   steamers  are   forced   to   turn   at  its 


mouth  and  back  up  stream,  that  they  may 
have  a  straightaway  course  when  loaded. 

From  Guanoco,  the  loading  point  for 
steamers,  a  narrow-gage  railroad  leads 
through  7  miles  of  dense  tropical  jungle 
to  the  asphalt  lake.  It  is  impossible  to 
step  from  the  bed  of  the  railroad  without 
going  ankle  or  knee  deep  into  water. 
Tropical  flowers  of  wondrous  beauty  and 
birds  with  plumage  of  many  colors  abound 
in  the  forests  and  swamp  lands. 

Bermudez  Lake  covers  an  area  of  about 
2,000  acres,  and  in  those  parts  which  have 
been  worked  the  depth  of  the  asphalt  va- 
ries from  3  to  10  ft.  The  asphalt  is  softer 
than  that  of  Trinidad,  and  it  is  necessary 
to  move  the  ties  of  the  railroad  which 
traverses  the  lake  at  frequent  Intervals, 
to  prevent  them  from  being  submerged  in 
the  asphalt.  There  is  considerably  more 
water  on  the  surface  of  the  lake,  render- 
ing the  operation  of  mining  more  difficult. 
There  is  also  a  large  amount  of  muddy 
silt,  washed  in  from  the  hills  to  the  west, 
which  must  be  mucked  off  the  top  before 
asphalt  is  reached. 

Consequently  the  vegetation  on  Bermu- 
dez Lake  far  surpasses  that  on  Trinidad 


DUMPING  ASPHALT  FROM  SKIP 
BUCKETS  DIRECTLY  INTO  HOLD  OF 
STEAMER  AT   BRIGHTON,    TRINIDAD. 

Lake,  where  a  few  "islands"  of  stunted 
trees  and  straggly  bushes  dot  the  surface 
at  infrequent  intervals. 

Taking  Asphalt  from  Bermudez  Lake 

The    asphalt    is    loaded    by    hand    into 

dump  cars,  which  are  pushed  by  natives 

to  an  elevated  track  at  the  edge   of  the 

lake,  where  they  are  dumped  into  wooden 
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skips.  The  skips  are  liaiilcd  on  Hat  cars 
7  miles  to  the  steamer's  side,  at  Guanoco, 
where  the  asphalt  is  dumped  into  the 
hold.  The  crude  material  runs  together 
the  same  as  does  the  Trinidad. 

The  refminfi  of  both  Trinidad  and  Ber- 
mudez  asphalts   is   the   same,   so   the   de- 
scription   of    the    process    through    which 
the  former  material  is  put  will  suflice. 
Refining  Trinidad  Asphalt 

As  obtained,  crude  Trinidad  asphalt 
contains  approximately,  and  uniformly 
through  all  cargoes,  39  per  cent,  of  bitu- 
men, 32  per  cent,  of  mineral  and  other 
matter,  and  29  per  cent,  of  water.  For 
comparison,  Berniudez  crude  varies  as  to 
its  water  content,  averaging  about  25  per 
cent..  1  to  3  per  cent,  of  mineral  matter, 
and  68  to  72  per  cent,  of  bitumen. 

Refining  consists  of  driving  off  the 
water  in  a  steam-heated  still,  open  at  the 
top,  at  a  temperature  of  about  350  degs.  F. 
The  asphalt  then  Is  either  drawn  oft  into  ' 
slack  barrels,  surface  cooled  by  water  to 
prevent  splashing  while  being  hauled 
about  the  refinery  yard,  and  shipped  di- 
rect to  customers,  or  it  is  fluxed  before 
being  drawn  from  the  still. 

Fluxing  of  a  refined  asphalt  consists  In 
adding  a  predetermined  quantity  of  a  pe- 
troleum residuum,  or  flux,  which  is 
bought  under  stringent  specifications,  as- 
suring a  uniform  material  suitable  for 
paving  and  other  purposes. 

Refined  asphalts  have  a  consistency  or 
penetration  of  from  about  2  degs.  for 
Trinidad  to  20  degs.  for  Bermudez,  and 
are  too  hard  for  use  in  paving  operations. 
The  proper  consistency  is  dependent  upon 
climatic  and  traffic  conditions,  as  well  as 
the  grading  of  the  mineral  aggregate  with 
which  it  is  mixed  to  produce  a  paving 
mixture. 

The  fluxed  asphalt  must  not  be  too  hard 
in  cold  weather,  and  yet  not  too  soft  in 
summer. 

Every  one  probably  has  noticed,  and 
heard  unfavorable  comments  upon,  the 
softness  of  some  sheet  asphalt  pavements 
in  summer  months.  But  few  can  recall 
seeing  a  sheet  asphalt  street  with  heel 
marks,  horse  calk  marks  or  tire  tracks 
in  it  in  winter.  The  marks  iron  out,  and 
a  pavement  that  does  not  mark  a  reason- 
able amount  in  summer  must  be  viewed 
with  suspicion,  for  it  probably  will  be  too 
hard  during  the  colder  periods.  This  is 
one  instance  where  technical  control  has 
been  and  will  continue  to  be  of  material 
assistance  to  the  paving  industry. 

When  the  refined  asphalt  is  fluxed,  it 
is  called  an  asphalt  cement,  since  it  is 
used  to  cement  particles  of  mineral  mat- 


ter togi'llier.  The  lluxcd  material  is 
shipped  in  barrels,  and  is  ready  to  use 
when  received,  with  the  exception  that  it 
has  to  be  remelted. 

Asphalts  have  been  applied  to  many 
different  uses  in  the  past  few  years,  and 
the  simple  fluxing  to  varying  degrees  of 
consistency  is  not  the  only  operation  to- 
day. Asphalt  for  some  uses  must  be  the 
softest  that  can  be  produced,  while  for 
some  other  uses  asphalt  with  the  same 
melting  point,  but  a  much  harder  consist- 
ency, is  required.  Such  variations  are 
obtained  by  proper  blending  of  two  or 
more  asphalts  or  the  incorporation  of  ma- 
terials other  than  asphalts. 

Obviously  the  type  of  material  suitable 
for  use  in  hard  rubber  compounds  would 
not  be  suitable  for  saturating  canvas  to 
produce  a  water-proof  and  mildew-proof 
piece  of  goods.  The  asphalt  for  either  of 
these  products  would  not  be  applicable 
for  building  tank  linings  to  withstand 
temperatures  up  to  120  degs.  F.  and  mixed 
acids,  such  as  sulphuric  and  nitric  of 
about  25  per  cent,  strength,  such  as  are 
met  in  the  dye  industry. 

Colloidal  MaUer  in  Trinidad  Asphalt 

The  presence  in  Trinidad  Lake  asphalt 
of  mineral  matter  in  a  colloidal  state  dif- 
ferentiates this  bitumen  from  either  the 
asphalt  from  Bermudez  Lake  or  the  arti- 
ficial or  oil  asphalts.  Scientific  investiga- 
tions have  convinced  us  that  the  colloidal 
clay  has  a  direct  bearing  upon  the  service 
which  Trinidad  streets  have  rendered,  and 
are  rendering  today. 

For  many  years  the  insistent  presence 
of  a  small  percentage  of  mineral  matter 
in  all  bitumen  extracted  from  Trinidad 
Lake  asphalt  baffled  the  operators.  While 
all  felt  it  was  a  very  finely  divided  clay, 
it  was  not  until  1914  that  Clifford  Rich- 
ardson initiated  the  work  that  finally 
showed  these  particles  in  the  ultra-mi- 
croscope. 

How  this  clay  occurred  in  this  manner 
is  explained  by  Mr.  Richardson  briefly  as 
follows   : 

"The  crude  asphalt  in  the  lake  consists 
of  a  complex  system  of  several  phases, 
gaseous,  liquid  and  solid,  organic  and  in- 
organic, more  or  less  in  equilibrium,  dis- 
playing colloidal  properties  of  industrial 
as  well  as  scientific  interest.  The  asphalt 
owes  its  origin  to  certain  geological  con- 
ditions existing  side  by  side  in  that  local- 
ity. Oil  sands  occur  at  different  depths, 
which  contain  vast  quantities  of  petro- 
leum, as  has  been  demonstrated  by  the 
many  wells  which  have  been  successfully 
sunk,  a  petroleum  of  unique  character, 
differing  from  any  previously  known,  and 
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of  a  highly  asphaltic  nature.  Rising 
toward  the  surface  along  some  line  of 
least  resistance,  the  petroleum  meets  the 
paste  of  fine  silica  and  clay  which  form 
the  mud  of  the  spring.  With  this  the  oil 
becomes  emulsified,  probably  by  the  ac- 
tion of  the  natural  gas  which  accompa- 
nies it  at  very  high  pressure.  In  the  lapse 
of  time  the  entire  crater  of  the  spring  has 
been  filled  with  the  resulting  material 
and  it  has  overflowed  the  rim,  running 
down  the  slopes  of  the  sea.  Fresh  ma- 
terial is  in  process  of  formation  today  and 
issues  at  several  points  on  the  surface  of 
the  deposit,  of  a  consistency  so  soft  that 


the  air,  while  if  the  soft  asphalt  is  sealed 
up  in  a  tin  can  the  latter  will  explode  in 
the  course  of  time  from  the  gas  pressure 
developed. 

"The  main  mass  or  older  form  of  the 
asphalt  in  the  crater  is  sufficiently  hard 
to  make  it  possible  to  flake  it  out  in  large 
pieces  of  from  50  to  100  lbs.  in  weight. 
In  this  form  it  resembles  an  exaggerated 
Swiss  cheese,  owing  to  the  gas  cavities  it 
contains.  While  brittle  enough  for  this, 
an  excavation  of  some  depth  at  any  point 
Is  filled  up  and  obliterated  in  24  hours  by 
the  flow  of  asphalt  from  the  adjoining 
material.      Large   masses   of   the   asphalt 


MINIATURE  ASPHALT  LAKE  AT  THE  REFINERY  AT  MAURER,  N.  .T..  INTO  THIS 
BASIN  CRUDE  ASPHALT  IS  DUMPED  WTIEN  UNLOADED  FROM  STEAMERS,  AND 
LEFT  UNTIL  NEEDED.     THEN  IT  IS  DUG  OUT  AND  REFINED. 


it  can  be  readily  moulded  into  balls  with 
the  hands,  without  adhering  to  them, 
owing  to  the  free  water  with  which  it  is 
associated.  This  so-called  'soft  pitch'  is 
also  accompanied  with  natural  gas  of  un- 
usual composition,  containing  in  addition 
to  the  hydrocarbons  usually  found  in  such 
gas,  carbon  dioxide  and  hydrogen  sul- 
phide, in  some  localities  in  the  neighbor- 
hood of  the  deposit,  as  much  as  33  per 
cent,  of  the  former  and  3.5  per  cent,  of 
the  latter.  At  the  same  time  the  soft 
pitch  itself  Is  evolving  gas,  either  the  re- 
sult of  the  release  of  pressure  or  of  a 
reaction  going  on  between  the  bitumen 
and  the  mineral  matter  It  contains,  this 
gas  consisting  largely  of  hydrogen  sul- 
phide and  carbon  dioxide,  probably  the 
latter  cause,  as  it  continues  for  years 
after   the   material   has   been   exposed   to 


taken  from  the  deposit  and  kept  in  stor- 
age, without  lateral  support,  present  all 
the  features  of  the  glacial  flow  of  ice. 

"The  asphalt,  therefore,  originating  in 
a  soft  condition,  as  demonstrated  by  the 
fresh  material,  which  is  constantly  being 
formed  and  which  emerges  near  the  cen- 
ter of  the  deposit,  becomes  hard  in  the 
course  of  a  year  or  two.  The  cause  of  this 
and  of  the  evolution  of  the  gas  which  is 
observed  may  be  attributed  to  the  pres- 
ence of  a  catalyzer.  The  asphalt  contains 
clay  in  highly  dispersed  condition,  carry- 
ing adsorbed  ferrous  sulphate,  which  may 
play  such  a  role." 

In  the  endeavor  to  reproduce  these  con- 
ditions clays  from  many  different  sources, 
including  clays  from  oil  springs  found  on 
the  Island  of  Trinidad,  have  been  experi- 
mented   with    in    many    ways,    and    that 
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method  showing  the  most  promise  is  to 
make  a  clay  slurry  with  water,  adding 
this  to  a  pure  bitumen  at  a  temperature 
below  that  of  boiling  water  and  slowly 
cooking  out  the  water.  This  method  re- 
sults in  some  colloidal  particles  in  the 
bitumen,  but  not  nearly  approaching  the 
number  per  unit  of  volume  as  found  in 
the  lake  asphalt. 

These  minute  particles  of  clay  no  doubt 
adsorb  the  bitumen,  creating  a  surface 
energy  far  in  excess  of  any  type  of  min- 
eral filler  added  to  a  bitumen  in  the  usual 
dry  way,  such  as  In  making  a  sheet  as- 
phalt mixture. 

First  Modern  Asphalt  Pavement 

Asphalt  from  Trinidad  Lake  was  used 
in  the  first  modern  asphalt  pavement  by 
the  originator  of  this  now  standard  form 
of  paving,  in  1870.  The  inventor,  E.  J. 
DeSmedt,  in  an  effort  to  get  away  from 
the  use  of  coal-tar  as  a  cementing  ma- 
terial, laid  a  pavement  with  a  mixture  of 
sand,  powdered  limestone  and  Trinidad 
asphalt,  softened  with  the  residues  from 
the  distillation  of  petroleum.  His  idea 
was  to  imitate  the  rock  asphalt  pave- 
ments of  Europe,  since  the  material  used 
abroad  was  not  readily  available  or  eco- 
nomical at  that  time  in  this  country. 

The  asphalt  paving  industry  properly 
started  with  the  laying  of  the  first  piece 
of  pavement  of  any  size  in  front  of  the 
City  Hall  in  Newark,  N.  J.,  in  1870.  In 
1871  or  1872  another  piece  was  laid  in 
Battery  Park,  New  York,  and  in  1873  a 
section  of  Fifth  avenue,  opposite  the 
Worth  Monument,  was  put  down.  The 
latter  section,  with  one  or  two  resurfac- 
ings,  remained  in  place  until  1887.  Eight- 
eenth street,  between  Fourth  avenue  and 
Irving  Place,  was  paved  with  a  Trinidad 
mixture  in  1874  or  1875,  as  were  Twenty- 
eighth  street,  between  Broadway  and 
Fifth  avenue,  and  Thirty-eighth  street, 
from  Fifth  avenue  to  Madison  avenue. 

These  small  pieces  of  work  originated 
the  modern  asphalt  paving  industry  in 
America.  They  were  sufficiently  success- 
ful to  attract  attention,  and  when  Con- 
gress, in  1875-76,  provided  for  paving 
Pennsylvania  avenue  in  Washington,  from 
the  Capitol  to  the  Treasury,  the  commis- 
sion appointed  to  select  the  type  of  pave- 
ment decided  upon  asphalt.  The  work 
with  the  Trinidad  mixture  proved  suc- 
cessful, and  from  that  date  on  native  lake 
asphalts  were  used  in  increasing  quanti- 
ties in  almost  every  large  city  in  the 
United  States. 

Bermudez  Lake  asphalt  has  been  used 
extensively  for  asphaltic  concrete  and  as- 
phalt macadam   highways,  when  the   in- 


creasing use  of  motors  called  for  roads 
capable  of  carrying  an  enormous  volume 
of  traffic. 


UNIQUE  SEWER  CONSTRUCTION  IN 
KANSAS  CITY,  MO. 

By  Paul  A.   Ilarlung,  Mem.  Am.  Soc.   C.   E., 

Engineer  of  Sewers,   City  Hall,  Kansas 

City,   Mo. 

The  construction  of  a  sewer  with  very 
difficult  and  unusual  features  has  recently 
been  completed  in  Kansas  City,  in  which 
the  contractor  proved  himself  to  be  both 
prolific  of  ideas  and  ingenious  in  their 
execution. 

A7i  Old  Sewer 

About  40  years  ago  a  5-ft.  6-in.  2-ring 
brick  sewer  was  constructed  in  Walnut 
street,  extending  from  Twelfth  street  to 
Seventeenth  street,  and  as  this  portion  of 
Kansas  City  was  undeveloped  the  sewer 
angled  across  the  block  to  Eighteenth  and 
Main  streets,  thence  south  in  Main  street 
to  Nineteenth  street,  west  in  Nineteenth 
to  the  alley  immediately  west  of  Main 
street,  thence  south  in  the  alley  to  an  out- 
let into  O.  K.  Creek. 

As  this  part  of  the  city  develcrped  it  be- 
came necessary  to  abandon  that  part  of 
the  sewer  extending  from  Seventeenth 
and  Walnut  streets  to  Eighteenth  and 
Main  streets,  for  the  reason  that  the 
sewer  was  so  shallow  that  it  interfered 
with  basement  installation  and  basement 
drainage  and  was  of  no  further  value. 

From  Eighteenth  and  Main  to  its  pres- 
ent terminus  (into  a  concrete  sewer  con- 
structed by  the  Kansas  City  Terminal 
Railroad  Company),  the  depth  of  the 
sewer  rendered  it  useless  for  basement 
connections,  and  due  to  the  fact  that  the 
property  contiguous  to  the  sewer  is  rap- 
idly developing,  and  in  all  cases  base- 
ments are  being  installed,  it  became  nec- 
essary to  conform  to  the  demands  of  the 
property  owners  to  relieve  the  situation. 
This  department  therefore  proceeded  to 
prepare  plans,  and  after  passing  through 
the  customary  legal  matters,  the  contract 
was  awarded  the  Wm.  D.  Boyle  Construc- 
tion Company,  under  the  date  of  Aug.  24, 
1920. 

Description  of  New  Sewer 

Beginning  in  an  existing  18-in.  sewer  In 
Main,  at  Eighteenth  street,  the  plans  show 
the  new  work  starting  out  with  a  21-in. 
vitrified  clay  pipe  across  Eighteenth  to 
the  south  side  of  Eighteenth  and  west 
side  of  Main,  west  to  alley  west  of  Main; 
at  this  point  the  depth  of  sewer  is  25  ft.; 
south  in  alley  to  Nineteenth,  where  old 
sewer   is  diverted   into  it,  continuing  in 
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alley  in  33-in.  monolithic  concrete  paral- 
leling old  sewer,  and  being  8  ft.  below 
the  bottom  of  same  at  Twentieth  street, 
where  a  24-in.  brick  and  an  18-in.  vitri- 
fied clay  pipe  sewer  are  taken  in;  contin- 
uing in  36-in.  monolithic  concrete  to  a 
point  680  ft.  south  of  Twentieth  street, 
where  it  intersects  the  old  sewer.  The 
old  sewer  was  in  fair  condition,  but  was 
repaired  by  placing  a  concrete  invert  up 
to  the  spring  line.  The  alley  is  paved, 
and,  as  a  trafficway,  serves  many  indus- 
tries which  continually  use  it,  and  a  wave 
of  protest  arose  when  the  contractor  be- 
gan construction  by  the  old  method  of 
open  trench  work,  which  would  have  en- 
tirely blocked  the  alley  and  made  it  im- 
possible for  these  industries  to  function. 
Sewer  Constructed  in  Tunnel 

The  contractor  was  therefore  ordered  to 
dispense  with  this  method  and  to  tunnel 
for  intervals  of  250  ft.  between  shafts. 
This  method  was  carried  out  successfully 
throughout  the  work,  a  distance  of  1,- 
700  ft. 

Owing  to  the  depth  of  the  sewer  and  its 
closeness  to  the  buildings  which  line  the 
alley  and  the  old  sewer,  this  appeared  to 
be  a  hazardous  undertaking,  but  not  a 
single  accident  occurred  during  the  entire 
work. 

The  tunnel  was  excavated  4  ft.  wide  by 
4  ft.  6  ins.  high,  and  as  the  material  was 
loosened  it  was  loaded  into  wheelbarrows 
and  taken  out  at  the  shaft  and  tempora- 
rily disposed  of  in  vacant  lots  adjacent 
to  the  work.  As  the  tunnel  was  driven 
foot  by  foot,  the  material  was  held  in 
place  by  placing  2xl2-in.  timbers  entirely 
around  the  heading,  thereby  forming  a 
solid  box.  This  method  proved  to  be  so 
successful  that  in  not  one  instance  was  a 
cave-in  recorded. 

Concrete  Poured  to  Tunnel  Through 
Auger  Holes 

Concrete  was  mixed  and  poured  from 
the  surface  of  the  alley  by  boring  holes 
with  an  ordinary  12-in.  auger  down  to  the 
sewer.  The  invert  to  the  spring  line  was 
poured  first,  then  forms  were  inserted  and 
the  top  was  poured.  One  man  kept  con- 
stantly in  the  tunnel  to  ram  the  concrete 
as  it  flowed  in.  (The  writer  personally 
inspected  a  large  percentage  of  the  com- 
pleted sewer  and  found  very  few  honey- 
combs.) The  necessary  slants  were  placed 
and  recorded,  and  the  existing  connec- 
tions to  the  old  sewer  changed  to  the 
new.  The  21-in.  vitrified  clay  pipe  jvvas 
placed  by  lowering  it  at  shafts  and  con- 
veying to  the  point  of  usage. 

The  Contractor's  Skill 

The  contractor  commenced  work  Sept. 


1,  1920,  and  finished  Dec.  15,  1920,  al- 
though the  contract  date  of  completion 
was  April  1,  1921,  an  approximate  saving 
of  one-half  the  time.  Much  credit  is  due 
the  contractor  for  the  very  efficient  man- 
ner in  which  the  work  was  handled,  being 
without  delay  to  traffic,  an  accident  to  life, 
injury  to  adjacent  buildings  and  without 
interruption  to  the  sanitary  flow  in  old 
sewer,  which  he  was  required  to  main- 
tain during  construction. 

The  total  cost  of  this  work  is  in  the 
sum  of  $44,000,  which  will  be  paid  in  four 
annual  tax  bill  assessments  against  prop- 
erty in  this  district,  at  the  rate  of  $0.0346 
per  sq.  ft. 


LONG  SECTION  OF  NEW  CHICAGO- 
ST.  LOUIS  HIGHWAY  DEDI- 
CATED AND  OPENED 

A  117-mile  link  of  the  new  Chicago-St. 
Louis  highway,  from  Sparland  to  Chat- 
ham (111.)  was  recently  formally  dedi- 
cated and  opened  to  the  use  of  the  public, 
and  the  opening  of  the  road  was  attended 
with  some  noteworthy  features.  This  is 
the  longest  stretch  of  paved  road  yet  com- 
pleted under  the  Federal  Aid  Act. 

The  entire  road  is  paved  with  concrete 
and  along  this  magnificent  rural  boule- 
vard lie  the  cities  of  Springfield  and  Peo- 
ria, as  well  as  a  score  or  more  of  smaller 
towns  and  villages  and  hundreds  of  farms 
in  what  is  one  of  the  richest  farming  dis- 
tricts in  the  world.  Special  significance 
is  attached  to  the  completion  of  this  road, 
since  it  is  the  first  large  project  to  be 
completed  of  the  4,800  miles  of  hard-sur- 
faced roads  that  are  to  form  a  connected 
and  state-wide  system  of  highways  in  Illi- 
nois. 

Much  enthusiasm  was  exhibited  over 
the  road  by  those  served  by  it,  and  large 
delegations  of  state,  city  and  county  offi- 
cials came  from  various  cities  along  the 
route,  meeting  at  Mason  City  for  the  ded- 
ication and  celebration  exercises.  In  spite 
of  rain  and  generally  unfavorable  weath- 
er, several  hundred  cars  started  out  on 
the  road,  arriving  on  schedule,  with- 
out discomfort  or  inconvenience,  while 
the  muddy  and  slippery  feeder  roads  gave 
a  constant  reminder  of  traveling  condi- 
tions on  unimproved  highways.  As  the 
procession  proceeded  farmers  were  wait- 
ing at  their  front  gates  and  at  every 
cross-road  to  fall  in  line  and  help  cele- 
brate. 

Governor  Lowden  Principal  Speaker 

Governor  Frank  0.  Lowden  was  the 
principal  speaker  at  the  dedication.  He 
complimented  the  public  for  its  vision  in 
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building  the  road  anil  tlie  engineers  for 
the  manner  in  wliich  iliey  liad  carried  on 
the  work  in  spite  of  tlie  handicaps  ot 
strikes,  railway  transportation  ditticiilties 
and  other  embarrassments.  He  drew  at- 
tention to  the  fact  tluil  Illinois  was  a 
close  second  to  Pennsylvania,  that  State 
having  built  the  most  mileage  of  paved 
highways  during  1920,  and  approved  in 
general  the  road  work  that  is  proposed 
and  the  completed  work  as  exempllfled  in 
the  concrete  pavement  just  finished.  Clif- 
ford Older,  Chief  Highway  Engineer,  told 
of  the  immense  amount  of  work  required 
to  build  highways,  and  pleaded  for  the 
proper  care  of  finished  roads,  saying  that 
they  would  last  if  not  subjected  to  loads 
for  which  they  were  never  designed.  He 
asked  that  caution  be  practiced  in  driv- 
ing, to  prevent  accidents  and  injuries.  S. 
E.  Bradt,  Superintendent  of  the  Division 
of  Highways,  and  Frank  I.  Bennett,  Di- 
rector of  Public  Works  and  Buildings, 
also  addressed  the  gathering  as  represen- 
tatives of  the  State  engineering  and  road- 
building  officials.  Mr.  Bennett  said  800 
miles  of  improved  road  would  be  com- 
pleted by  the  end  of  next  year. 

The  Father  of  Good  Roads  in  Illinois 
Perhaps  the  most  applauded  speaker  of 
the  day  was  Hon.  Homer  J.  Tice,  of 
Greenview,  who  is  known  throughout  the 
State  as  the  father  of  good  roads  and  who 
is  responsible  lor  much  of  the  construc- 
tive legislation  on  the  statute  books  that 
allows  roads  to  be  built  in  their  present 
state  of  efficiency.  "For  27  years  I  have 
been  preaching  the  gospel  of  good  roads," 
said  Mr.  Tice,  "and  today  1  feel  that  ac- 
tual good  has  been  accomplished.  People 
are  generally  recognizing  that  the  great- 
est force  for  citizenship  and  Christianity 
is  hard-surfaced  highways."  Officials  ot 
various  cities  addressed  the  crowd,  in- 
variably remarking  on  the  benefits  that 
the  new  road  Is  bringing. 

Effect  on  Other  Commnnitirs 
One  of  the  most  interesting  events  of 
the  day  was  the  arrival  of  boosters  from 
Havanna,  the  county  seat  of  Mason  coun- 
ty. The  concrete  road  does  not  pass 
through  that  city,  and  a  special  train 
was  hired  by  that  city  and  headed  by  its 
band  to  parade  the  streets,  bearing  signs 
on  which  were  the  legends,  "We  are  walk- 
ing because  we  have  no  paved  roads," 
"Our  Road  is  Paved  with  Straw,"  and 
other  propaganda  designed  to  enlist  in- 
terest in  connecting  Havanna  with  the 
concrete  road  between  Peoria  and  Spring- 
field. Ed.  Hull,  one  of  the  leading  road 
enthusiasts  of  Peoria,  called  attention  to 
the  fact  that  Havanna  had  helped  get  the 


main  road  through  and  that  it  was  now 
the  duty  of  the  places  that  already  have 
roads  to  help  outlying  districts  to  con- 
nect up  with  the  main  system. 

Rnud  Locution  Features 

Much  comment  was  elicited  from  the 
automobilists  traveling  tlie  newly  finished 
road,  particularly  the  safety  features  in- 
corporated by  the  engineers  in  charge. 
For  the  most  part,  the  road  follows  sec- 
tion lines,  but  there  are  frequent  jogs  and 
many  turns.  Where  these  turns  are  less 
than  an  eighth  of  a  mile  new  locations 
have  been  made  and  easy  reverse  curves 
put  in  their  place.  All  right  angles  have 
been  reduced  to  curves  having  a  radius 
of  not  less  than  205  ft.,  and  the  curves 
are  super-elevated  or  "banked"  1  in.  to  the 
foot,  making  them  safe  for  traffic  at  good 
speed.  All  curves  have  good  visibility,  so 
that  approaching  cars  may  avoid  meeting 
head-on  at  turns. 

Willis  Evans,  Executive  Secretary  of 
the  Peoria  Association  of  Commerce,  be- 
lieves that  the  concrete  road  running 
through  that  city  will  help  take  care  of 
the  house  shortage,  but  will  change  the 
shape  of  the  city.  He  thinks  the  future 
trend  of  the  city  population  will  be  along 
the  road,  tending  to  elongate  the  city 
limits  and  relieving  the  congestion  that 
comes  with  a  concentration  of  populatiou. 
Wm.  E.  Stone,  President  of  the  First  Na- 
tional Bank  of  Peoria,  said  that  the  new 
road  was  the  greatest  improvement  that 
could  have  been  made  to  either  the  city 
or  the  surrounding  country,  and  he  hoped 
the  full  program  of  paving  would  be  car- 
ried on  as  speedily  as  possible. 


MODERN    GRANITE    BLOCK,    AS- 
PHALT-FILLED,   PAVEMENT 
CONSTRUCTION    IN 
CINCINNATI 

Frank  Krug,  Chief  Engineer  of  the  city 
of  Cincinnati,  Ohio,  has  the  reputation  of 
getting  more  value  per  dollar  of  expendi- 
ture for  his  street  improvement  funds 
than  is  usually  obtained,  and  his  method 
of  procedure,  while  interesting,  is  by  no 
means  a  mystery. 

In  the  first  place,  Mr.  Krug  is  a  great 
believer  in  fitting  the  type  of  improve- 
ment to  the  local  conditions.  When  a  pav- 
ing improvement  is  proposed  he  makes  a 
detailed  study  of  the  street,  taking  into 
consideration  property  values,  district  to 
be  served,  present  and  probable  future 
traffic,  grades,  drainage — in  fact,  endeav- 
ors to  consider  the  proposed  construction 
from  all  angles.     With   this   information 
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VIEWS  OF  ASPHALT-FILLED  GRANITE  BLOCK  PAVEMENT  CONSTRUCTION   IN 

CINCINNATI,  OHIO. 
Left;      Applying   Texaco   Asphalt    Filler   After    Fir.st    Sweeping   Pebbles    into   the    Joints. 
Right:      Second  Sweeping  of  Pebbles  into  Joints  Immediately  After  First  Application  of  the 

Asphalt  Filler. 


at  hand,  he  decides  upon  the  type  of  pave- 
ment which  will  best  suit  all  conditions 
for  the  particular  street  improvement. 

The  following  is  a  specific  instance  of 
how  Cincinnati,  through  its  Engineering 
Department,  receives  its  dollar  value: 

The  Cincinnati-Hamilton  pike  within 
the  city  limits  is  known  as  Hamilton  ave- 
nue and  receives  the  bulk  of  the  traffic 
entering  the  city  from  the  north.  Nat- 
urally this  traffic  includes  all  types,  from 
fast-moving,  heavily  laden  trucks  to  pleas- 
ure automobiles  and  one-horse  vehicles. 
Taking  into  consideration  the  heavy  traf- 
fic this  street  receives  and  the  fact  that  it 
undoubtedly  will  increase  rapidly  in  the 
future,  together  with  the  various  grades, 
it  was  decided  after  thorough  investiga- 
tion that  the  most  satisfactory  and  eco- 
nomical pavement,  considering  all  condi- 
tions, would  be  granite  block. 

The  following  provisions  are   included 


in  the  detailed  construction  specifications 
for  Hamilton  avenue: 

A  foundation  of  7  ins.  Portland  cement 
concrete,  mixed  in  the  proportions  of 
1:3:6,  was  laid  on  a  thoroughly  compacted 
and  well-drained  sub-grade.  Upon  this  a 
paving  bed  of  lH  ins.  in  thickness,  of 
clean  coarse  sand  free  from  pebbles  over 
%  in.  in  diameter,  was  placed.  The 
blocks  used  in  the  pavement  were  Georgia 
granite  from  the  Lithonia  district,  near 
Atlanta,  Ga.  The  sizes  were  from  3%  to 
iVi  ins.  in  width,  3%  to  4%  ins.  in  depth, 
and  from  8  to  10  ins.  in  length,  averaging 
about  32  blocks  to  the  square  yard.  The 
joints  of  the  pavement  were  filled  with  as- 
phalt filler  and  clean,  dry  pebbles  passing 
a  i/^-in.  screen  and  retained  on  a  3/16-in. 
screen,  as  follows: 

The  pebbles  were  hand-swept  into  the 
joints  in  three  operations,  each  applica- 
tion being  followed  with  a  hand  applica- 


VIEWS  OF  ASPHALT-FILLED  GRANITE  BLOCK  PAVEMENT  CONSTRUCTION  IN 

CINCINNATI,  OHIO. 
Left :      Second    pouring   of   Texaco    Asphalt    Filler    Following    the    Second    Sweeping   of 
Pebbles  into  the  Joints.     Right:     Making  Third  Application  of  the  Asphalt  Filler  Completely 
Filling   the  Joints   and   Leaving  a  Flush   Coat  on  the   Block   and   Covering  This  With    ^-in. 

Layer  of  Dry  Pebbles. 
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WITH  natural  pride  in  their 
beautiful  citv,  which  lies  just 
northof  Chicago,  theproperty  own- 
ersandcity  authorities  of  Evanston, 
111.,  have workedout  what  has  come 
to  be  known  as  the  "Evanston 
Plan' '  for  keeping  their  macadam 
streets  in  first-class  condition. 

The  propeity  owners  on_  manv 
streets  have  \oqi\  Improvement 
Associations,  who  voluntarily  con- 
tribute to  the  cost  of  maintenance 
of  their  street.  This  fund  was 
formerly  used  for  street  sprinkling, 
but  is  now  being  used  in  system- 
atic Tarvia  maintenance.  The 
work  is  handled  by  the  street  de- 
partment under  the  direction  of 
the  Commissioner  of  Streets.  This 
has  worked  out  so  satisfactorily 
that  some  of  the  Associations  have 
a  surplus  in  their  treasury,  where 
formerly  all  the  funds  went  into 
street  sprinkling,  and  the  streets 
are  dustproof,  waterproof  and 
automobile  proof. 

Keeping  Ahead  of 
Old  General  Neglect 

The  policy  of  the  City  of  Evans- 
ton is  to  repair  and  re-treat  the 
streets  beforeith  absolutely  necessary. 
Three  patrol  gangs  are  kept  on 
the  streets  all  summer,  immediately 


patching  any  spot  in  the  macadam 
that  begins  to  shbw  signs  of  wear. 
As  a  result,  the  entire  system  of 
more  than  a  half  million  square 
yards  of  Tarvia-treated  macadam 
pavement  is  kept  in  wonderful 
condition  all  the  year  round. 

In  fact,  the  streets  of  Evanston 
form  a  striking  testimonial  to  the 
efficiency  of  systcmaticTarvia  treat- 
ment and  low  cost  maintenance. 

The  Efficiency  of 
Barrett  Service 

The  present  Commissioner  of 
Streets,  Mr.  R.  M.  Brown,  writes 
as  follows: 

"Efficiency  of  service  by  your 
company    in    the    delivery    and 


application  of  Tarvia  to  the  City 
of  Evanston  during  the  past  sea- 
son has  been  very  satisfactory. 

I  assure  you  that  your  efforts 
in  our  behalf  are  appreciated,  as 
we  are  able  to  keep  our  pavements 
in  good  serviceable  condition 
despite  the  fact  that  they  are  sub- 
jected to  unusually  heavy  traffic' ' 

Property  Owners 
Prefer  Tarvia 

Former  Commissioner  of  Streets 
Mr.  Walter  W.  Krafts,  before 
leaving  office,  wrote  as  follows: 

"The  people  of  Evanston  are 
satisfied  in  every  respect,  and  in 
asking  for  work  to  be  done  on 
streets,  are  asking  for  Tarvia  in 
preference  to  other  binders." 

The  Evanston  plan  of  street 
maintenance  is  attracting  a  great 
deal  of  attention  in  other  munici- 
palities. 

We  should  be  very  glad  to  ex- 
plain this  plan  in  greater  detail  to 
any  interested  city  official  or 
property  owner  upon  request.  In 
writing,  address  the  nearest  Barrett 
Company  office. 


Special  Service  Department 

This  company  has  a  corps  of  trained  engineers  and 
chemists  who  have  given  years  of  study  to  modem  road 
problems.  The  advice  of  these  men  may  be  had  for  the 
asking  by  any  one  interested.  If  you  will  write  to  the 
nearest  office  regarding  road  problems  and  conditions  in 
your  vicinity,  the  matter  will  be  given  prompt  attention. 
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tion  of  asphaltic  filler  sufficient  to  fill  the 
voids  in  the  pebbles.  Third  application 
consisted  of  a  flush  coat  over  the  entire 
surface  of  the  pavement,  completely  fill- 
ing all  joints,  and  leaving  a  light  coat  of 
the  asphalt  on  top  of  the  blocks.  A  ^A-in. 
covering  of  dry  pebbles  passing  a  ^A-in. 
and  retained  on  a  %-in.  screen  was  then 
evenly  applied  to  the  surface  and  well 
rolled  into  it  with  a  tandem  roller.  This 
completed  the  pavement,  which  was  im- 
mediately opened  to  traffic. 


tion  season,  built  approximately  -110  miles 
of  concrete  roadway  18  ft.  in  width.  This 
is  a  world's  record  for  one  season  for 
this  type  of  highway.  In  1919  the  Penn- 
sylvania Highway  Department  completed 
253  miles  of  concrete  roadway. 

The  maintenance  forces  of  the  State 
Highway  Department  during  1920  entire- 
ly resurfaced  377  miles  of  macadam  high- 
way and  surface  treated  1,480  miles  of 
the  same  type  of  thoroughfare.  In  all. 
the  forces  of  the  department  maintained 


iWIAMTK   BLOCK  PAVEMKXT   i 'c  IXSTRUCTIOX  IX  CIXCIXXATl.   (iHIm, 
View   Illustrates  the  Laying  of  the   Block,  the  Application  of  the  Texaco  Asplialt   Filler, 
the  Completed  Pavement.  Turned  Over  to  Traffic  and  the  Grading  of  the  Street,  All  Without 
Delay  to  Traffic  or  Street  Car  Service. 


The  object  of  the  above  construction 
■was  to  secure  a  granite  pavement  free 
from  expansion  and  contraction  trouble. 
In  which  the  joints  will  remain  filled 
with  a  material  that  will  wear  even  with 
the  pavement. 

The  width  of  the  street  is  40  ft.  between 
curbs,  and  in  order  to  avoid  closing  the 
street  to  traffic  or  disrupting  the  street- 
car service,  one-half  of  the  pavement  was 
laid  at  a  time. 

The  work  was  done  by  the  Kirchner 
Construction  Company,  of  Cincinnati,  O.. 
Superintendent  Quill  in  charge,  and  under 
the  personal  supervision  of  Mr.  Frank 
Shipley,  Division  Engineer  of  the  city  of 
Cincinnati. 


RECORD  MILEAGE  OF  CONCRETE 
ROADS  BUILT  IN  PENNSYLVANIA 

The     State     Highway     Department     of 
Pennsylvania,   during   the   1920   construc- 


9,503  miles  of  roadway.  Of  this  mileage, 
463  miles  were  in  boroughs  and  on  state- 
aid  roads. 

Illinois  made  the  closest  approach  to 
the  State  Highway  Department  of  Penn- 
sylvania in  the  1920  construction  of  high- 
ways of  a  durable  type,  having  put  down 
approximately  339  miles  of  concrete  dur- 
ing the  season  of  1920. 

The  Pennsylvania  Highway  Department 
now  has  under  construction  approximate- 
ly 350  miles  of  concrete,  the  completion 
of  which  was  impossible  in  1920  because 
of  the  lateness  of  the  season.  The  depart- 
ment plans  the  awarding  of  contracts  for 
an  additional  350  miles  of  concrete  road- 
way early  in  1921,  and  hopes  to  be  able  to 
complete  not  less  than  600  miles  of  dur- 
able highway  in  this  year. 

During  1920  the  Pennsylvania  Highway 
Department  was  somewhat  handicapped 
through  lack  of  materials  and  because  of 
the  great  transportation  difficulties. 
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WATER  WORKS  SECTION 


DAYTON  TO  ADOPT  A  COMPLETE 
RESERVOIR  AND  STAND- 
PIPE  SYSTEM 

"The  city  of  Dayton.  Oliio,  is  practically 
ready  to  adopt  a  complete  reservoir  and 
standpipe  system,"  writes  H.  C.  Wiglit, 
Superintendent  Division  of  Water,  in  a 
letter  to  Municipal  and  County  Engineer- 
ing. 

"Our  pumpage  is  practically  17,000,000 
gals,  per  day,  of  wliich  3,000,000  is  pumped 
to  the  hilltops  with  a  pressure  of  350  ft. 
at  the  pumping  station,  the  rest  of  which 
goes  to  the  center  of  the  city  and  leaves 
the  station  at  a  pressure  of  200  ft.  In 
1916  we  completed  a  900,000-gal.  standpipe 
on  the  North  West  high-pressure  service. 
We  have  secured  the  site  for  a  second 
standpipe  in  the  South  East  high-pressure 
territory,  and  hope  to  duplicate  this  in- 
stallation during  1921.  In  1918  we  com- 
pleted a  10,000,000-gal.  concrete  covered 
reservoir  on  the  low-pressure  service.  On 
Jan.  10,  1921,  we  received  bids  on  a  sec- 
ond low-pressure  reservoir  of  10  to  15- 
million-gallon  capacity,  the  size  depending 
on  the  price  submitted,  inasmuch  as  this 
will  be  the  second  of  a  series  of  four  res- 
ervoirs planned  for  the  city  of  Dayton. 
We  are  leaving  the  question  of  the  formal 
contract  largely  to  the  bidders  and  re- 
ceived proposals  on  either  lump  sum  con- 
tract, or  on  the  cost  plus  fixed  percentage 
basis,  our  idea  being  to  get  the  best  pos- 
sible bids  for  the  city  of  Dayton,  and  we 
are  not  sure  but  that  this  can  only  be  se- 
cured from  an  open  letting  which  will 
suit  the  customs  of  all  who  wish  to  com- 
pete. 

"It  is  our  desire  to  complete  this  reser- 
voir before  the  dry  period,  which  usually 
occurs  in  July  and  August.  We  believe  it 
is  possible  when  this  reservoir  and  stand- 
pipe  are  In  operation  to  supply  the  city 
of  Dayton  for  24  hours  with  the  pump  sta- 
tion out  of  service,  or  for  48  hours  with 
the  operation  of  our  auxiliary  station, 
which  was  completed  during  the  past 
summer.  This,  of  course,  gives  an  addi- 
tional feeling  of  security,  which  means 
much  to  the  operating  man  who  knows 
he  has  a  margin  of  safety  ahead  of  him." 


NEW  REINFORCED  CONCRETE 
WATER    TOWER,    RESERVOIR 
AND    CENTRIFUGAL   PUMP- 
ING PLANT  FOR  THE  CITY 
OF  ALBERT  LEA,  MINN. 

By    S.    run    M(hicii,    Engineer    in    Cliarffe   of 
Construction,  loith  J.  H.  A.  Uralits,  Con- 
sulting   Engineer,    .'/Oif    MftropoHtan 
Bldg.,    St.    Paul,    Minn. 

In  the  design  and  construction  of  the 
water  works  improvements  recently  com- 
pleted for  the  city  of  Albert  Lea,  Minn., 
are  incorporated  several  new  ideas,  and 
it  is  believed  that  a  short  review  of  the 
main  features  will  interest  readers  of 
Municipal  and  County  Engineering. 

The  improvements  consist  of  a  new  con- 
crete water  tower  of  125,000  gal.  capac- 
ity, replacing  an  elevated  steel  tank  of 
approximately  the  same  capacity;  a  new 
1,500,000-gal.  capacity  concrete  reservoir, 
and  a  new  electrically  driven  pumping 
plant,  replacing  the  steam  driven  pump- 
ing station. 

Reservoir  and  Tower 
The  only  suitable  location  for  the  reser- 
voir and  tower  was  an  area  about  120  ft. 
square,  owned  by  the  city,  and  in  close 
proximity  to  the  pumping  station.  To 
make  this  limted  space  sufficient  for  both 
tower  and  reservoir  it  was  necessary  to 
place  the  tower  inside  the  reservoir.  To 
design  the  108-ft.  diameter  reservoir  bot- 
tom strong  enough  to  support  the  145-ft.- 
high  concrete  tower,  with  Its  500  tons  of 
water  load  concentrated  in  the  center  of 
the  plate,  and  at  the  same  time  make  this 
plate  continuous  and  prevent  it  froni 
cracking,  was,  owing  to  the  indeterminate 
nature  of  the  problem,  an  engineering 
feat  both  difficult  and  laborious. 

A  careful  investigation  of  the  compres- 
sibility of  the  subsoil  under  loads  approx- 
imating those  imposed  by  the  structure 
was  carried  out.  The  subsoil  was  found 
to  compress  very  closely  in  proportion  to 
the  superimposed  loads  and  the  necessary 
depth  of  the  bottom  plate  and  the  rein- 
forcement of  it  were  determined  by  the 
theory  of  elasticity.  The  depth  of  this 
slab  within  20  ft.  radius  from  the  center 
was  made  18  ins.,  tapering  to  12  ins.,  the 
minimum  thickness  at  the  circumference 
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The  diameter  of  the  bottom  plate  is  108 
ft.,  of  the  reservoir  100  ft.,  and  of  the 
tower  30  ft. 

To  accommodate  the  use  of  slip  forms 
in  the  construction  of  the  walls  of  the 
reservoir  and  the  tower,  these  were  made 
of  uniform  thickness,  the  reservoir  walls 
12  ins.  and  the  tower  walls  6  ins.  The 
tower  walls  were  strengthened  with  8 
symmetrically  placed  piers,  3  ft.  x  1  ft.  3- 
in.  section  throughout,  built  monolithic 
with  walls.  Both  the  wall  piers  and  the 
walls  of  the  tower  were  securely  anchored 
to  the  bottom  plate  and  reinforced  below 
the  level  of  the  reservoir  roof,  to  with- 
stand full  water  pressure  from  both  in- 
side and  outside.  This  portion  of  the 
tower  therefore  serves  as  an  integral  part 


ervoir  wall  was  made  uniform  throughout 
the  entire  height  To  have  retained  the 
thickness  necessary  at  the  bottom  of  the 
wall,  about  18  ins.,  if  monolithic  con- 
struction were  adopted,  up  to  the  roof 
level,  would  have  increased  the  cost  of 
the  structure  considerably.  Expansion 
joints  were  therefore  specified  at  the  bot- 
tom and  the  top  of  the  reservoir  wall, 
i.  e.,  between  bottom  slab  and  wall  and 
roof  slab  and  wall.  The  latter  was  neces- 
sary on  account  of  the  expansion  and  con- 
traction of  the  roof  slab.  The  expansion 
joints  consist  of  three  alternate  layers  of 
asphalt  and  burlap,  and  this  construction 
has  proven  absolutely  leak-proof  against 
the  26-ft.  head  of  water. 

Before  asphalt  for  expansion  joints  was 
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SECTION    OF    TOWER    AND    RESERVOIR    AND    THE    NEW    ELECTRICALLTt 
DRIVEN  PUMPING  PLANT  AT  ALBERT  LEA,  MINN. 


of  the  main  reservoir  as  well  as  an  auxil- 
iary reservoir,  in  which  all  valves  neces- 
sary for  the  operation  of  the  tank-  and  the 
reservoir  are  installed,  so  as  to  give  easy 
access  in  case  of  breakdowns.  It  can  be 
isolated  from  the  main  reservoir  by  means 
of  a  sluicegate  when  cleaning  or  repairs 
are  necessary. 

To  construct  the  main  reservoir  wall 
monolithic  with  bottom  slab  was  imprac- 
tical. As  already  mentioned,  the  use  of 
slip  forms  in  the  construction  of  the  res- 
ervoir had  to  be  considered  in  the  design, 
and  consequently  the  thickness  of  the  res- 


decided  upon  it  was,  together  with  other 
materials  under  consideration,  submitted 
to  the  following  test:  A  concrete  cylin- 
der of  2  ft  diameter  x  2  ft.  high  x  3  ins. 
thickness  of  wall,  and  closed  at  one  end 
with  an  %-in.  thick  iron  plate  tapped  for 
a  %-in.  pipe,  was  constructed.  The  ma- 
terial to  be  tested  was  placed  at  the  re- 
quired thickness  on  a  level  concrete  slab, 
and  the  open  end  of  the  cylinder  was 
pressed  against  the  layer  and  loaded  until 
the  compression  per  square  inch  was  the 
same  as  that  which  would  be  exerted  by 
the  wall  of  the  reservoir.    Water  was  then 
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WEBSTER 


COAL  AND  ASH  CONVEYORS 

There  is  no  more  intensive  industrial  engineering 
than  designing  coal  and  ash  handling  equipment 
for  power  houses,  for  elements  of  economy  as  well 
as  quality  are  involved.  Webster  equipment  means 
true  economy  in  your  plant  because  it  lowers  the 
cost  of  operation,  and  quality  follows  because  it  is 
Webster  equipment. 

Webster  engineers  thoroughly  understand  power 
plant  conveying  equipment,  and  therefore  design 
machinery  that  is  exactly  fitted  to  the  specific  work 
it  is  called  upon  to  do — each  part  in  accurate  re- 
lation to  all  other  parts,  thus  insuring  undisputed 
economy  in  handling  costs. 

As  the  years  go  by,  the  slight  wear  and  tear  on  the 
machinerydemonstrates  how  rugged  Webster  equip- 
ment really  is,  and  how  it  delivers  maximum  service 
value  at  minimum  maintenance  cost. 

Thisis  why  Webster  equipment  is  always  specified  by 
power  plants  that  are  known  for  efficient  operation. 
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pumped  into  the  cylinder  through  the 
i/z-in.  pipe  until  the  pressure  gage  regis- 
tered the  desired  pressure.  Besides  as- 
phalt, sheet  lead  and  raw  cotton  fibers 
were  tested.  Cotton  proved  to  be  abso- 
lutely   unsuitable,    but   lead    and    asphalt 
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FIG.  2.  RESERVOIR  COMPLETED, 
TOWER  U>rDER  CONSTRUCTION,  AL- 
BERT   LEA,    MINN. 

gave  satisfactory  results,  and  asphalt,  be- 
ing the  cheaper  and  easier  to  place,  was 
adopted. 

The  roof  of  the  reservoir  is  an  8-in. 
thick  reinforced  concrete  slab  supported 
between  walls  of  reservoir  and  tower  by 
beams  and  eight  columns.  Inside  the 
tower  the  roof  slab  serves  as  a  floor  for 
the  operating  chamber.  A  wooden  stair- 
case inside  the  tower  connects  the  operat- 
ing chamber  with  the  belfry  floor,  situ- 
ated 12  ft.  below  bottom  of  the  pressure 
tank.  The  tower  walls  are  discontinued 
4  ft.  6  ins.  above  belfry  floor  and  semi- 
circular arches  built  over  openings  be- 
tween piers  for  architectural  effect. 

The  bottom  of  the  pressure  tank  is  a 
24-in.  thick  reinforced  concrete  slab  built 
monolithic  with  piers  and  tank  walls, 
which  are  9  ins.  thick  between  piers. 

In  the  original  design  an  expansion 
Joint  between  the  walls  and  the  bottom 
of  the  tank  was  contemplated.  However, 
owing  to  the  fact  that  even  a  slight  seep- 
age would  be  very  objectionable  and  main- 
tenance of  the  expansion  joint  very  diffi- 
cult, asphalt  was  not  considered  a  very 
desirable  material  to  be  used  in  this  ex- 
posed position.  It  was  therefore  decided 
to  redesign  the  tank  for  monolithic  con- 
nection between  the  walls  and  the  bottom. 
The  considerable  bending  movement  was 
taken  care  of,  without  changing  the  ap- 
pearance of  the  structure  and  without  in- 
creasing the  thickness  of  the  walls,  mere- 


ly by  making  the  thickness  of  the  piers 
3  ft.  6  ins.  throughout  a  height  of  9  ft. 
The  roof  of  the  tank  is  a  7-in.  thick  rein- 
forced concrete  slab. 

Concrete  Mixtures  and  Quantities 
The  following  concrete  mixtures  were 
used  in  the  structure:  5,400  cu:  yds.  of 
1  cement  to  2^4  sand  to  4  rock  in  reser- 
voir bottom,  roof  slabs  and  tower,  and 
800  cu.  yds.  of  1  cement  to  1%  sand  to  3 
rock  in  reservoir  wall  and  pressure  tank. 
The  cement  used  totaled  1,750  bbls.  and 
the  reinforcement  114  tons.  The  excava- 
tion, mostly  gravel,  totaled  5,400  cu.  yds. 

ElectricaUi/  Driven  Centrifugal  Pumping 
Plant 
The  water  supply  of  the  city  of  Albert 
Lea  is  drawn  from  two  12-in.  artesian 
wells  about  1,200  ft.  deep,  which  tap  the 
water-bearing  stratum  known  as  St.  Peter 
sandstone.  Previous  to  building  the  res- 
ervoir the  flow  of  the  wells  had  been  con- 
sidered sufficient  for  the  needs  of  the  city, 
although  during  the  summer  it  was  often 
necessary  to  restrict  the  water  consump- 
tion. Two  steam-driven  pumps  delivered 
the  water  to  mains  against  a  55-lb.  pres- 
sure controlled  by  an  elevated  steel  tank. 
Shortly  after  the  construction  of  the  res- 


FIG.  3.  RESEl;V011t  AXD  Tu\\li;i:  COM- 
PLETED, ALBERT  LEA,  MINN.,  WATER 
WORKS. 

ervoir  was  commenced  the  City  Council 
decided  to  electrify  the  pumping  plant 
and  to  boost  the  flow  of  the  wells  and  in- 
structed the  consulting  engineer  to  pre- 
pare the  necessary  plans  and  specifica- 
tions.    After  an  investigation  it  was  de- 
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cideil  to  eliminate  the  old  steam  plniil  and 
install  the  following  new  equipment: 
Air-Lift  tUjuipmrnt 
1.  Two  air  lifts,  each  of  700  gals,  per 
minute  capacity.  These  are  5-in.  standard 
Sullivan  air-lift  pumps.  The  discharge  is 
against  umbrella   tops  placed   in  concrete 


SULLIVAN  ANGLE  COMPOUND  AIR 
COMPRESSOR  OF  TYPE  INSTALLED  AT 
ALBERT  LEA,  MINN. 

pits,  from  which  the  water  gravitates  to 
the  collector  tank. 

2.  One  two-stage  compressor,  120  lbs. 
per  square  inch,  driven  by  a  50-H.P.  elec- 
tric motor,  hand  controlled,  for  operation 
of  air  lifts.  The  compressor  is  a  14x8%  x 
10-in.  Sullivan  angle  compound. 

3.  One  single  stage  volute  centrifugal 
pump,  capacity  1,000  gals,  per  minute 
against  50-ft.  head,  driven  by  a  direct  con- 
nected 15-H.P.  motor,  hand  controlled,  for 
pumping  the  water  from  the  collector  tank 
to  the  reservoir. 

4.  Two  2-stage  diffuser  centrifugal 
pumps,  capacity  of  each  1,000  gals,  per 
minute  against  150-ft.  head,  driven  by 
two  direct  connected  50-H.P.  electric  mo- 
tors, automatic  control,  for  pumping  the 
water  from  the  reservoir  into  mains  and 
pressure  tank. 

The  two  1,000-gal.  pumps  are  so  in- 
stalled that  they  can  pump  as  well  in  par- 
allel as  in  series.  It  is  thus  possible,  in 
case  of  fire,  to  double  the  pumping  ca- 
pacity or  the  pressure.  A  check  valve  in 
the  bottom  of  the  tank  automatically  cuts 
off  this  as  soon  as  the  pressure  exceeds 
the  limit,  65  lbs.,  controlled  by  the  tank. 
Emergency  suction  pipe  is  also  installed 
from  pumps  to  collector  tank,  so  that 
when   the  reservoir  is  empty   the  pumps 


can   draw    from    the    wells    without    using 
the  booster  pump. 

The  daily  operation  of  the  new  system 
is,  as  far  as  practical,  based  upon  auto- 
matic control  as  seen  from  the  foregoing. 
Manual  operation  is  only  required  for  op- 
eration of  air  lifts  and  booster  pump  and 
in  case  of  fire.  This  arrangement  is  es- 
sential with  regard  to  the  air  lifts,  the 
operation  of  which  is  only  necessary  dur- 
ing summer,  when  the  flow  of  the  wells 
is  Insuthcient  for  the  demand,  the  aim 
being  to  use  the  air  lifts  only  when  need- 
ed. The  booster  pump  was  installed,  in 
spite  of  the  fact  that  the  air  lifts  might 
have  been  used  for  furnishing  the  water 
direct  to  the  reservoir,  because  of  higher 
operating  efficiency. 

Cost 

The  total  cost  of  the  concrete  structure 
was  .144,000,  and  the  work  was  done  by 
McManis  &   Tarnoski,  of  St.   Paul,  Minn. 


UMBRELLA 


SULLIVAN  STANDARD  AIR  LIFT 
PUMP  AND  UMBRELLA  TOP.  WITH  CAS- 
ING FLANGES  AND  CONNECTIONS  OF 
TYPE  USED  AT  ALBERT  LEIA.   MINN. 

The  cost  of  the  new  pumping  equipment 
was  $26,000:  of  the  piping,  valves  and 
other  equipment  necessary  for  the  opera- 
tion of  reservoir  and  tank,  $15,000;  these 
were  installed  by  Wm.  Danforth,  of  St. 
Paul,  Minn.  Mr.  J.  H.  A.  Brahtz.  of  St. 
Paul,   Minn.,   was  consulting  engineer. 
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COAL  AND  ASH  HANDLING  SYS- 
TEMS FOR  POWER  PLANT 
BOILER  HOUSES 

r 

By  W.  F.  Leggett,  son  Sherman  Ave.,  Evan- 
ston,  111. 

Almost  the  first  sentence  passed  upon 
primitive  mankind  was  the  edict  that  he 
must  earn  his  bread  by  the  sweat  of  his 
brow,  and  for  thousands  of  years  no  real 
attempt  was  made  to  set  aside  the  judg- 
ment. In  less  progressive  localities  it  is 
still  observed  with  undiminished  vigor, 
although  the  effect  of  synchronizing  ef- 
fort with  perspiration  has  made  the  per- 
sonnel of  many  a  job  100  per  cent,  kaleid- 
oscopic, and  the  "sweat  of  honest  toil"  is 
the  mark  of  a  decadent  system.  Mankind 
gradually  learned  that  sustained  labor 
could  not  be  regulated  by  ukase,  and  It 
was  this  feeble  ray  that  developed  the 
wheelbarrow  and  hod — neither  of  which 
is  quite  extinct — but  with  the  advent  of 
these  simple  substitutes  for  human  brawn 
a  germ  of  endeavor  developed,  which  be- 
came the  genesis  of  present-day  material- 
handling  systems. 

When  applied  to  municipal  and  indus- 
trial power  plant  boiler  houses,  coal  and 
ash-handling  systems  should  be  character- 
ized by  directness  and  simplicity.  There- 
fore many  laymen  infer  that  a  series  of 
standard  specifications  should  be  made  to 
cover  average  conditions,  thus  enabling  a 
purchaser  to  select  material-handling 
equipment  in  much  the  same  manner  that 
he  chooses  a  talking  machine  or  an  auto- 
mobile. It  is  true  that  there  are  certain 
combinations  of  equipment  that  are  adap- 
table to  a  large  number  of  power  plant 
boiler  houses  that  burn  approximately  the 


FIG.  1 — RECEIVING  COAL  IN  TRACK 
HOPPER. 

same  quantity  of  coal,  but  it  is  equally 
true  that  each  installation  should  be  a 
law  unto  itself,  warranting  special  study 
by  experienced  engineers,  to  the  end  that 
the  equipment  will  be  correctly  designed 


and  in  proper  articulation  to  the  system 
as  a  whole. 

In  all  essentials  the  installations  de- 
scribed in  this  article  are  the  average 
types  of  their  kind.  They  include  a  track 
hopper,  a  feeding  device  from  hopper  to 
bucket  elevator,  methods  for  carrying  coal 


FIG.  ■! — ELEV.VTOR  HEAD  WITH  TOP 
CASING    REMOVED. 

from  the  elevator  and  distributing  it  to 
either  a  single  bunker  or  series  of  bunk- 
ers. It  is,  however,  important  that  an 
expert  decide  whether  the  feeder  be  a  re- 
ciprocating steel  apron  or  rotary  type; 
whether  the  elevator  has  centrifugal  dis- 
charge or  continuous  bucket;  whether  the 
distributing  conveyor  be  belt,  screw  or 
scraper  type — with  the  possible  substitu- 
tion of  a  V-bucket  or  a  pivoted  bucket  type 
for  both  elevator  and  conveyor.  These 
factors  are  always  governed  by  local  con- 
ditions, and  unless  two  boiler  houses  are 
exact  duplicates  in  capacity,  equipment 
and  location  of  coal  supply — a  condition 
That  is  most  rare — each  installation  will 
differ  in  some  more  or  less  important 
manner  from  Its  predecessor. 
.1  Typical  Chain  Elevator  and  Screw  Con- 
veyor Installation 
A  typical  belt  and  screw  conveyor  in- 
stallation begins  with  the  usual  concrete 
or  steel  track  hopper,  shown  in  Fig.  1. 
Attached  to  the  hopper  outlet  is  the  feed- 
er which  supplies  the  inclined  elevator, 
the  feeder  being  a  reciprocating  plate  type 
so  well  adapted  to  handling  slack  coal,  es- 
pecially when  the  distance  between  the 
hopper  and  the  elevator  is  comparatively 
short.  The  feeder  plate  is  usually  about 
5  ft.  in  length,  having  a  variable  stroke, 
and  carries  forward  a  load  of  coal  16  ins. 
wide  and  9  ft.  long.  This  plate  is  pro- 
pelled on  rollers  which  are  driven  by  a 
forged  steel  connecting  rod  and  crank, 
that  crankshaft  being  driven  by  means  of 
a  chain  from   the  foot  shaft  of  the  ele- 
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Two  24  in,  De  Laval  Centrifugal  Pumps  handlin,!    '.(l.OOO.OOO 

gal.  per  day  against  250  ft.  head  and  driven  by  a 

three-phase  stip-ring  induction  motor. 


O^  C<^  A  NEW  RECORD 

(J^»Zj/o    Combined  Motor  and  Pump  Efficiency 

A  "wire  to  water"  efficiency  of  82.5%  is  shown  by  two  De  Laval  24-inch  pumps  driven  by  a 
slig-ring  induction  motor  in  one  of  the  pumping  stations  of  the  city  of  Minneapolis.  The  fol- 
lowing figures  relating  to  these  pumps  are  from  the  official  records  of  the  city  of  Minneapolis. 

1918 

MONTH  PUMPED  HOURS  TOTAL, 

GALLONS  RUN  HEAD    EFFICIENCY 

June    931,900,000  689.5  248.74  80.9 

July    926,850,000  688.0  250.49  81.5 

August    938,650,000  696.0  249.64  81.3 

September    842,150,000  623.0  249.91  81.6 

October    789,650,000  584.5  251.11  81.7 

November    579,350,000  431.5  253.46  82.1 

December     789,850.000  603.5  259.66  83.2 

1919 

January 801,350,000  608.5  259.38  83.6 

February 763,700,000  592.5  261.89  83.3 

March     94,900,000  74.5  266.62  84.0 

April     934,000,000  679.0  248.67  82.8 

May    968,400,000  724.0  251.37  82.4 

Totals   9,360,650,000  6994.5  3050.94  988.4 

Monthly  average   (year  end- 
ing May  31st,  1919)    780.054,166.67  582.785  254.245  822.365^ 

JUNE,   1919 
942,950,000  700.0  251.09  82.5 

Every  De  Laval  centrifugal  pump  is  guaranteed  as  to  capacity  and  efficiency, 
and  is  fully  tested  before  shipment.  We  would  take  pleasure  in  estimating 
upon  pumps  to  meet  your  requirements.    Ask  for  Catalog  W-92. 

De  Laval 


STEAM  TURBINE  CO.       Trenton,  N,  J. 
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vator.  Fig.  2  shows  a  detail  of  the  ele- 
vator head,  with  cap  and  casing  removed. 
The  buckets  are  malleable  iron,  16  ins. 
wide,  and  are  attached  to  parallel  strands 
of  combination  chain  by  means  of  angle 
iron  clips.  Because  of  the  incline  the 
chains  run  on  angle  iron  guides  installed, 
the  entire  length  of  the  casing  on  both 
the  carrying  and  the  return  runs,  the  only 
exception  being  at  the  point  where  the 
buckets  pass  over  the  head  and  deflector 
shafts  employed  in  slow  moving,  perfect 
discharge  elevators.  The  buckets  travel 
at  a  speed  of  115  ft.  per  minute,  and  in 
order  to  prevent  coal  from  spilling  and 
falling  over  the  head  shafts  as  the  buck- 
ets turn,  the  sprockets  are  connected  to  a 
steel  drum.  Fig.  2,  which  carries  the  spill- 
age into  a  spout.  In  the  case  of  faster  el- 
evators, when  the  lineal  travel  and  size 
of  headwheel  are  more  nearly  related,  the 
bucket  loads  are  discharged  directly  into 
the  spout,  and  no  drum  is  necessary. 

Two  screw  conveyors  are  used  to  dis- 
tribute the  coal  into  the  boiler  bunkers, 
each  conveyor  being  of  equal  length,  and 
both  being  driven  by  a  single  chain  from 
the  elevator  head  shaft.  When  desired, 
the  coal  can  be  conveyed  to  a  separate 
storage  bin.  There  is  always  a  possibil- 
ity that  slack  coal  may  not  be  available, 
and  to  meet  this  condition  provision  can 
be  made  for  a  crusher  for  use  with  run- 
of-mine  coal.  When  used,  the  crusher  is 
installed  between  the  feeder  and  the  ele- 


FIG.    3 — CONVEYOR    BENEATH    TK.VCK 
HOPPER. 

vator,  the  coal  passing  over  a  screen 
through  which  the  slack  is  delivered  di- 
rectly to  the  elevator,  the  remaining 
lumps  traveling  through  the  crusher  to 
the  elevator. 

No  equipment  for  handling  coal  me- 
chanically in  a  more  simple  or  direct  man- 
ner can  be  designed  for  power  plants  of 
average  size.  The  equipment  described 
will  easily  handle  a  rated  capacity  and 
demonstrates  the  fact  that  the  mechan- 
ical handling  of  coal  can  be  accomplished 
without  the  installation  of  complicated 
machinery.  Not  only  is  such  equipment 
comparatively  inexpensive,  but  it  is  a  real 


FIG  4— TOP  RUN  OF  CARRIER  FROM  DRIVE  GEAR  END. 
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Back  to 
Mother  Earth 


WHERE  Cast  Iron  Pipe  is  used  for  underground 
worlf  it  is  only  "going  back  home"  where  it  has 
lived  in  its  crude  form  (ore)  for  untold  centuries. 
The  same  elements  of  analysis  and  structure  that  have 
preserved  the  "native"  iron  in  the  basaltic  lava  of  Green- 
land, which  is  of  the  exact  form  produced  by  blast  furn- 
ace smelting  of  ores,  has  also  preserved  the  first  Cast 
Iron  Pipe  ever  made — still  in  perfect  condition  after 
more  than  250  years  of  underground  service. 

This  first  Cast  Iron  Pipe  is  uncoated  except  for  its  own 
initial  rust  coating,  which  forms  an  effective  barrier 
against  further  rust  invasion. 

Handsome  cloth  bound  Book — "Pipe  and 
the  Public  Welfare"  —  sent  on  request. 

The  Cast  Iron  Pipe  Publicity  Bureau 

1  BROADWAY  NEW  YORK 
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asset  in  that  it  will  release  coal  handlers 
and  stokers  for  other  work. 

A  Typical  Coal  and  Ash-Handling 
Installation 
In  a  typical  installation  which  includes 
ash  removal  as  well  as  coal  handling,  the 
coal  is  brought  in  cars  which  are  usually 
switched  into  the  boiler  house  extension, 
in  the  upper  portion  of  which  is  placed 
the  ash  hopper.  Under  the  tracks  is  the 
usual  concrete  hopper,  varying  in  size, 
which  feeds  an  inclined  apron  conveyor. 
Fig.  3,  the  latter  being  set  to  receive  the 
coal,  which  is  discharged  from  the  track 
hopper,  conveying  it  to  the  crusher,  from 
which  it  is  discharged  to  a  pivoted  bucket 
carrier,  the  buckets  of  which  pass  beneath 
the  crusher.  In  case  the  coal  requires  no 
crushing  it  can  be  by-passed  to  one  side 
of  the  crusher,  to  a  spout,  and  discharged 
directly  into  the  bucket  carrier.  Just  past 
the  crusher  the  carrier  makes  an  upward 
turn,  and  at  a  proper  height  it  again 
turns  for  the  upper  horizontal  run  over 
the  bunkers,  shown  in  Fig.  4.  Above  each 
bunker  is  a  tripper  device  which  is  ar- 
ranged for  raising  and  lowering,  by 
means  of  a  geared  toggle  mechanism  con- 
trolled by  a  hand  wheel.  When  in  the 
down  position  the  trippers  are  inactive 
and  permit  the  buckets  to  pass  without 
interference,  but  when  raised  they  cause 
the    buckets    to    tilt    as    they    pass,    thus 


dumping  their  contents  into  any  selected 
bunker.  Placed  at  the  distant  end  of  the 
top  horizontal  run  is  the  drive  for  the 
carrier,  so  located  that  it  is  at  the  far- 
thest point  of  possible  load,  thus  placing 
the  system  in  tension  at  all  times.  Pass- 
ing the  drive  sprockets,  the  buckets  turn 
for  the  vertical  descent  along  the  end 
wall,  traveling  past  the  boilers  in  the 
basement.  Here  another  turn  starts  the 
lower  horizontal  run  to  meet  the  ash  hop- 
pers. Fig.  5,  which  are  located  below  the 
boiler  furnaces.  When  not  receiving  coal, 
the  bucket  carriers  may  be  used  for  the 
disposal  of  ashes,  these  being  dropped  di- 
rectly into  the  buckets  from  ash  hoppers. 
A  system  of  spouts.  Fig.  5,  may  be  con- 
nected with  the  bucket  carrier  at  this 
point  and  through  them  floor  sweepings 
and  other  rubbish  may  be  carried  away. 

Ashes  and  refuse  are  conveyed  past  the 
crusher  until  the  buckets  reach  a  tripper 
placed  above  a  receiving  hopper  spout, 
through  which  they  are  delivered  to  an 
incline  conveyor  which  carries  them  to 
an  ash  storage  bin  in  a  wing  of  the  build- 
ing, where  they  remain  until  dropped  into 
cars  for  removal. 

This  system  provides  a  most  complete 
method  of  coal  handling  and  ash  removal, 
and  particularly  applies  to  power  plants 
of  medium  size,  handling  a  fairly  large 
flow  of  coal. 


FIG.   5 — BOTTOM  RUN  OF  CARRIER  UNDER  ASH  PIT  HOPPERS. 
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SOUND  FINANCIAL  BASIS  FOR 
MUNICIPAL  WATER  PLANTS 

By    Oi-orge    ^^'.    Fuller,   of   Fuller  a   McClin- 

tock,    Uunsulling    'ilngineers,    no    Broadway, 

New  York,  N.  Y. 

For  five  years  prices  of  labor,  materials 
aiul  supplies  have  been  high  and  the  cost 
of  water  works  operations  has  been  cor- 
respondingly increased  above  the  so-called 
pre-war  normal.  The  cost  of  service  ren- 
dered by  various  privately  owned  ntillties, 
in  those  States  where  regulatory  commis- 
sions have  jurisdiction  over  them,  has 
been  increased.  In  some  instances  rates 
have  been  increased  several  times,  as  Is 
true  of  the  steam  railroads,  with  approval 
of  the  Interstate  Commerce  Commission. 
But  most  city-owned  water  plants  have 
Increased  their  rates  of  charges  but  little, 
if  at  all. 

Continuance  of  this  policy  has  caused 
so  much  deferred  maintenance  and  re- 
placements, with  such  a  resulting  stress 
as  to  operating  conditions,  that  some 
water  plants  should  not  or  cannot  so  con- 
tinue much  longer.  Although  some  re- 
cession of  prices  is  at  hand,  there  are 
many  cities  which  should  consider  putting 
their  water  plants  at  once  on  a  sound 
financial  basis.     At  Buffalo,  Commission- 


er Andrews,  of  the  Water  Bureau,  and  the 
writer  investigated  this  question,  with  the 
result  that  the  City  Council  recently 
adopted  a  new  schedule  of  rates  that  will 
Increase  the  gross  revenue  of  the  bureau 
over  30  per  cent. 

Incident  to  those  investigations  of  the 
financial  policies  of  Buffalo  and  some 
other  lake  cities  it  was  found  that  the 
local  deficits  in  earnings  were  caused  by 
a  widely  different  financial  program 
adopted  by  the  Buffalo  Water  Department 
than  at  several  other  cities.  Thus  at 
Buffalo  it  was  the  custom  for  years  to 
issue  bonds  to  pay  for  all  pipe  extensions 
and  for  all  other  improvements.  In  fact, 
no  betterments  have  been  paid  for  out  of 
earnings  during  the  past  ten  years,  and 
water  bonds  at  maturity  have  been  taken 
care  of  frequently  by  Issuing  new  bonds 
secured  by  the  taxing  power  of  the  city. 
The  outstanding  water  bonds  at  Buffalo 
amount  to  more  than  72  per  cent,  of  the 
plant  investment.  At  Milwaukee,  Chicago 
and  Erie  the  bond  Issues  amount  to  about 
2  per  cent,  or  less;  at  Toledo  and  Detroit 
the  bonds  are  less  than  25  per  cent.,  while 
at  Cleveland  they  amount  to  about  50  per 
cent,  and  at  Duluth  to  about  65  per  cent, 
of  the  plant  investment.  The  above  does 
not  tell  the  whole  story,  because  the  cost 
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of  ordinary  pipe  extensions  at  Milwaukee 
and  at  Cleveland  Is  assessed  against  the 
property  benefited. 

At  Buffalo  the  report  on  rates  was 
founded  on  the  viewpoint  that  the  Water 
Department  should  be  conducted  as  a  self- 
supporting  business  enterprise  for  the 
benefit  of  the  citizens.  On  the  one  hand 
it  should  not  create  any  demands  on  the 
tax  rate  or  general  bonding  program  of 
the  city  except  for  fire-protection  service. 
On  the  other  hand  a  surplus  account 
should  not  be  created  from  earnings  so 
as  to  provide  more  than  a  reasonable  con- 
tingent reserve  account  or  what  is  reason- 
able in  anticipation  of  the  cost  of  large 
betterments  such  as  all  plants  require  at 
intervals. 

Sound  policy  demands  that  before  rates 
are  increased  or  deficits  are  charged 
against  the  tax  budget  of  the  city,  every 
reasonable  effort  should  be  made  to  effect 
economies  through  the  reduction  in  need- 
less pumpage,  by  reduction  in  the  number 
of  the  operating  force  if  practicable,  by 
the  most  advantageous  purchase  of  ma- 
terials and  supplies,  and  by  developing 
the  efficiency  of  management  to  a  maxi- 
mum. 

With  all  these  steps  taken  and  with  a 
recognition  at  this  late  date  that  it  is  im- 
practicable at  Buffalo  to  assess  the  cost 
of  future  pipe  extensions  against  the  prop- 
erty to  be  benefited,  it  was  necessary  to 
draw  a  conclusion  as  to  whether  needed 
revenue  should  be  obtained  by  increased 
water  rates,  by  obtaining  funds  from  the 
tax  budget  of  the  city,  that  has  abundant 
ways  of  otherwise  spending  its  income, 
or  by  the  sale  of  city  bonds  secured  by 
the  taxing  power  of  the  city.  The  latter 
custom  was  considered  inadvisable  be- 
cause its  adoption  in  the  past  had  made 
it  necessary  to  apply  in  1919  more  than 
42  per  cent,  of  the  total  receipts  of  the 
local  Water  Department  to  interest  and 
sinking  fund  payments,  even  with  some 
of  the  bonds  carrying  no  sinking  fund 
provision.  Furthermore,  uncertainties  as 
to  ability  to  market  bonds  made  that 
method  for  the  time  being  a  precarious 
one. 

After  due  consideration  of  all  aspects 
of  the  Buffalo  proposition  it  was  decided 
to  increase  the  water  charges  more  than 
30  per  cent,  and  to  continue  activities  in 
reduction  of  waste  and  thus  pave  the  way 
for  a  future  filter  plant.  The  total  reve- 
nue estimated  to  be  required  for  the  cur- 
rent year  was  a  little  more  than  $2,250,- 
000,  or  about  ?4.50  per  capita  per  year, 
equal  to  about  1^/4  cts.  per  inhabitant  per 
day.    The  first  quarterly  collections  under 


the  new  rate  schedule  were  made  with 
very  little  complaint,  and  the  Water  Bu- 
reau at  Buffalo,  for  the  first  time  in  re- 
cent years,  has  been  placed  upon  a  sound 
financial  basis. 


DETERIORATION  OF  INSUUTION 

RESISTANCE    IN    THE    HIGH 

PRESSURE  FIRE  SERVICE 

MOTORS,   CITY  OF 

NEW  YORK 

By    William    W.   Brush,   Deputy   Chief   Engi- 
neer,  Bureau   of   Water   Supply,   Department 
of   Water  Supply,  Gas  <t   Electricity,  Munic- 
ipal Bldg.,  New  York,  X.  Y. 

The  seasonal  lowering  to  a  marked  de- 
gree of  the  insulation  resistance  of  the 
electric  motors  installed  in  the  pumping 
stations  connected  with  the  high-pressure 
fire  service  systems  of  the  boroughs  of 
Manhattan  and  Brooklyn,  has  occasioned 
concern  as  to  the  safety  of  operation  of 
these  motors.  Careful  watch  has  been 
kept  of  the  resistance  of  the  motors,  espe- 
cially during  the  past  two  years,  and  this 
record,  together  with  an  outline  of  the 
experiments  made,  may  be  helpful  to  oth- 
ers who  have  electrical  equipment  subject 
to  similar  conditions.  A  brief  outline  of 
the  equipment  and  its  history  will  first 
be  given. 

High-Pressure  Fire  Service  Station 

Equipment 
There  are  four  pumping  stations  serv- 
ing the  high-pressure  fire  service  system 
of  the  city  of  New  York,  exclusive  of  the 
small  Coney  Island  system.  Two  of  these 
stations  are  in  Manhattan  and  two  in 
Brooklyn.  Each  Manhattan  station  has 
six  5-stage  centrifugal  pumps  driven  by 
AUis-Chalmers  6,600-volt  induction  mo- 
tors. The  delivery  capacity  of  each  unit 
is  3,000  gals,  per  minute  against  300  lbs. 
per  square  inch.  Five  of  the  machines 
were  installed  in  1908  and  one  in  1911. 
The  Brooklyn  installation  consists  of  Gen- 
eral Electric  6,300-volt  motors,  with  pump- 
ing units  similar  to  those  in  Manhattan, 
all  installed  in  1907.  There  are  five  of 
these  pumps  in  the  main  station  and 
three  in  the  reserve  station. 

Location  of  Stations 
The  Manhattan  stations  and  the  main 
Brooklyn  station  are  located  on  the  river 
front,  so  that  salt  water  could  be  used  in 
an  emergency,  while  the  reserve  Brooklyn 
station  is  about  one  mile  from  the  river. 
The  position  of  three  of  the  stations  ex- 
poses them  to  humidity  above  the  normal, 
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and  In  the  Brooklyn  main  station  the  floor 
level  Is  equivalent  to  one  story  below  the 
street  level,  with  a  damp  cellar  below, 
thus  further  increasing  the  moisture  in 
the  air. 
System  of  Operation  and  Maintenance 

In  Manhattan  one  pump  is  started  when 
an  alarm  is  received  within  the  territory 
covered  by  the  station,  and  125  lbs.  per 
square  inch  is  maintained  until  the  pres- 
sure is  either  increased  or  the  station 
closed  down  due  to  the  extinguishment  of 
the  fire.  The  alarms  for  each  station  av- 
erage somewhat  less  than  two  per  day. 
Every  day  each  motor  that  is  not  run  on 
an  alarm  Is  operated  as  a  test  for  five 
minutes. 

In  Brooklyn,  up  to  about  the  end  of 
1917,  the  motors  were  started  on  alarms 
and  daily  tests  made  similar  to  those  in 
Manhattan.  The  Catskill  supply  was  in- 
troduced in  1917,  and  since  then  the  direct 
Catskill  pressure  in  the  high-pressure 
mains  has  given  the  firemen  about  100 
lbs.  per  square  inch,  which  is  ample  for 
all  first  alarms.  As  there  is  less  than  one 
alarm  per  month  where  more  than  this 
pressure  is  called  for,  the  motors  and 
pumps  are  now  mainly  run  for  the  five- 
minute  daily  test. 
Failure  of  Insulation  of  Brooklyn  Motors 

A  prolonged  fire  in  Brooklyn  on  Aug. 
20,  1917,  required  the  output  of  one  motor 
in  the  main  station.  The  first  one  on 
the  service  ran  for  48  minutes  and  then 
burned  out.  A  second  motor  lasted  for 
42  minutes,  a  third  for  66  minutes,  and  a 
fourth  finished  the  run  by  operating  for 
45  minutes  without  burning  out.  An  ex- 
amination showed  the  insulation  on  the 
stators  had  failed  and  these  were  re- 
wound by  the  manufacturers  in  about  four 
months'  time  at  a  cost  of  $5,300.  On  test, 
one  of  the  motors  showed  a  short  circuit 
In  its  rotor  which  required  two  months 
to  repair  and  cost  over  $2,000. 
Steps  Taken  to  Prei^rnt  Further  Failures 

To  prevent,  as  far  as  possible,  further 
trouble,  the  motors  were  thereafter  run 
for  30  minutes  only  and  then  a  fresh  mo- 
tor introduced  in  service.  Tests  made  on 
the  two  undamaged  machines  shortly 
after  the  failures,  showed  an  insulation 
resistance  of  1  to  1.8  megohms  when  the 
motors  were  cold.  These  machines  were 
then  heated  by  using  direct  current  sent 
through  the  stator  coils,  and  after  20 
hours  of  this  treatment  the  resistances 
warm  were  from  0.7  to  1.8  megohms, 
while  when  cold  the  resistances  had  in- 
creased to  from  4  to  6  megohms. 

After    this    baking   or   heating    process 


had  been  continued  for  about  one  week, 
the  resistance  cold  had  risen  to  from  8  to 
10  megohms. 

Result  of  Resistance  Tests 

The  resistance  tests  were  continued  and 
showed  relatively  high  results  during  the 
period  of  the  year  when  the  buildings 
were  artificially  heated  and  low  results 
In  the  summer  season,  especially  so  dur- 
ing very  humid  spells.  Thus,  during  nine 
days  of  rain  In  July,  1919,  the  resistance 
of  some  of  the  motors,  both  in  Manhattan 
and  Brooklyn,  was  as  low  as  0.4  of  a 
megohm.  The  rewound  motors  in  Brook- 
lyn showed  much  higher  resistances  dur- 
ing the  entire  year  than  did  the  other 
machines. 

The  result  of  tests  made  approximately 
weekly  showed  since  Aug.  30,  1920,  the 
following  results  at  the  Brooklyn  main 
station  and  at  the  Oliver  street  station  in 
Manhattan   : 

MAIN   STATION 


Machine  No. 

1 

2 

3 

4 

5 

Aug.   30          MeK3     30 

27 

1 

30 

2% 

Sept.      7 

40 

40 

2% 

35 

4% 

Sept.   13 

40 

30 

1% 

30 

3% 

Sept.   20 

•       100 

125 

5Vj 

125 

IS 

Oct.    11 

'       100 

90 

6 

100 

10 

Oct.    18 

60 

60 

4 

50 

7 

Oct.    25 

70 

70 

6 

60 

9 

Nov.      1 

"      100 

125 

8 

100 

14 

Nov.      8 

•       100 

125 

8 

100 

20 

Nov.   15 

■       150 

175 

15 

150 

35 

Nov.    22 

■■      125 

150 

13 

125 

20 

Nov.   30 

"       200 

200 

20 

150 

125 

Dec.      6 

"       200 

175 

15 

150 

20 

Dec.   13 

"      150 

175 

20 

175 

15 

OLIVER    STREET 

STATION 

1 

2 

3 

4 

5 

6 

Machine  No. 

Aug.  30— 

Megs.       1.5 

2.3 

1.8 

2  2 

2.2 

2.8 

Sept.  7— 

Megs.       2  % 

3.8 

2% 

3% 

3% 

5 

Sept.   13 — 

Megs.       2  V4 

2.8 

2.8 

2.9 

3 

3.1 

Sept.    20 — 

Megs.       8 

12% 

11 

13 

20 

15 

Oct.  11— 

Megs.      7  Vi 

9 

9 

9  Vi 

12 'i 

15 

Oct.  18— 

Megs.       5 

4% 

iV* 

4% 

6 

6y4 

Oct.    25— 

Megs.       6 

6 

4% 

6 

8 

7 

Nov.  1— 

Megs.     12yj 

12V2 

10 

15 

20 

15 

Nov.    8- 

Megs.     20 

15 

12% 

17% 

17% 

17% 

Nov.  15— 

Megs.     30 

25 

22 

25 

26 

25 

Nov.    22— 

Megs.     20 

12 

12 

16 

15 

IS 

Nov.  30— 

Megs.     28 

24 

22 

40 

30 

30 

Dec.  6— 

Megs.     17 

15 

15 

22 

25 

20 

Dec.    13 — 

Megs.     18 

17 

18 

24 

25 

22 

During  the  summer  season  the  motors 
were  covered  with  canvas  and  the  sur- 
rounding air  under  the  canvas  heated.  In 
Brooklyn  gas  was  used  and  at  Oliver 
street  hot-water  colls.     The   temperature 
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under  the  canvas  was  about  11  degrees 
above  the  room  temperature.  Experi- 
ments in  Oliver  street  were  also  made, 
using  unslaked  lime  to  dry  the  air.  While 
these  measures  prevented  the  very  low 
resistances  shown  when  the  motors  were 
not  protected  in  any  way,  the  results  were 
so  far  below  those  shown  during  the  win- 
ter season  that  it  is  evident  a  more  ef- 
fective drying  of  the  air  is  necessary  to 
obtain  the  desired  results. 

It  is  believed  that  for  safety  at  least 
one  set,  and  preferably  two  sets,  of  stator 
coils  should  be  kept  on  hand  for  each 
make  of  motor,  and  the  existing  coils, 
after  removing  them  from  the  machines, 
treated  to  increase  their  moisture  pene- 
tration resistance.  Further  experiments 
In  drying  the  air  are  to  be  tried  during 
the  next  summer  season.  The  manufac- 
turers and  others  have  been  consulted  on 
this  question  of  maintaining  the  insula- 
tion resistance,  but  no  one  appears  to 
have  had  an  experience  which  closely  ap- 
proximates the  conditions  herein  outlined. 

The  high-pressure  system  of  New  York 
has  fully  met  expectations  and  demands, 
but  evidently  the  motors  must  now  either 
be  renewed  or  the  insulation  resistance 
increased  to  reasonably  safeguard  contin- 
uity of  service  in  the  future. 


FEATURES   OF   NEW   AQUEDUCT 
FOR  BUTTE,  MONTANA 

Wooden  stave  pipe  was  specified  for  the 
major  portion  of  the  new  Butte  aqueduct, 
but  steel  pipe  was  specified  for  the  por- 
tions of  the  line  having  the  highest  pres- 
sures. The  use  of  oxy-acetylene  welded, 
instead  of  riveted  or  screwed  joints,  and 
in  preference  to  welding  by  other  pro- 
cesses, is  one  of  the  important  features 
of  the  project  from  an  engineering  point 
of  view,  and  is  the  feature  chiefly  consid- 
ered in  the  present  article. 

General  Features  of  the  Project 

The  project  presented  unusual  physical 
obstacles.  In  places  the  line  climbs  ab- 
rupt slopes,  threads  tunnels  through  solid 
granite,  and  clings  to  sheer  mountain 
walls.  In  one  place  a  10-horse  team,  used 
In  an  effort  to  haul  a  3-ton  "T,"  had  to  be 
abandoned  and  block  and  tackle  substi- 
tuted. Caterpillar  tractors,  motor  trucks 
and  heavy  excavating  machinery  were  in 
constant  use.  Where  grades  were  too 
steep  for  trucks,  horses  were  pressed  into 
service,  and  where  they  could  not  negoti- 
ate the  climb  the  caterpillars  were 
hooked  on. 

The  new  pipeline  duplicates  the  old  line 


(in  service  since  1900)  and  was  built  to 
supplement,  not  to  replace  it,  excepting 
during  periods  when  repairs  to  the  old 
line  become  necessary.  The  new  line  is 
composed  partly  of  steel-banded  redwood 
stave  pipe,  and  partly  of  V^-in.  thick,  dou- 
ble-coated pipe,  the  sections  being  on  the 
average  17%  ft.  in  length  and  weighing 
from  2,000  to  2,400  lbs.,  according  to  di- 
ameter. The  wood  pipe  is  used  up  to  a 
hydrostatic  pressure  of  300  lbs.  per  sq.  in. 
and  the  steel  pipe  for  pressures  in  excess 
of  300  lbs.  There  are  approximately  five 
miles  of  the  steel  pipe  in  which  the  work- 
ing pressures  vary  from  350  to  400  lbs. 
per  square  inch.  In  one  place  a  grade  of 
38  degrees  is  maintained  for  a  distance 
sufficient  to  elevate  the  line  400  ft.,  and 
there  is  a  lift  of  800  ft.  in  a  distance  of 
3,000  ft. — from  pumping  plant  to  stand- 
pipe. 

This  standpipe,  which  is  made  of  con- 
crete and  stands  75  ft.  high,  was  erected 
at  the  same  elevation  as  the  "South  Fork" 
reservoir,  some  nine  miles  distant,  its 
function  being  to  take  up  the  "water- 
hammer"  in  the  pipe.  The  water  rises  or 
falls  in  the  standpipe  with  each  stroke  of 
the  pump,  thus  equalizing  the  pressure 
on  the  line. 

It  is  claimed  that  the  pumps,  three  in 
number,  are  the  largest  ever  built,  and 
that  but  one  pumping  station  in  the  world 
lifts  a  column  of  water  to  a  greater 
height.  The  three  pumps  are  capable  of 
delivering  15,000.000  gals,  of  water  every 
24  hours.  Besides  this  volume,  the  South 
Fork  reservoir  receives  daily  1,000,000 
gals,  drawn  from  the  south  fork  of  Divide 
Creek,  bringing  Butte's  total  available 
water  supply  up  to  16,000,000  gals,  per 
diem. 

Following  are  the  chief  elements  in  the 
completed  line: 

26-in.  Oxy-acetylene  Welded  Pipe.  .  3,674  ft. 
24-in.   Oxy-acetylene  Welded   Pipe.  .22,368  ft 

Total  Oxy-acetylene  Welded  Pipe.  26,0  42  ft. 

26-in.    Steel-Banded   Redwood    Stave 

Pipe    42,326  ft 

24-ln.   Steel-Banded   Redwood    Stave 

Pipe   71,954  ft 

Total      Redwood      Stave      Pipe 

(lineal)    114.280  ft 

2G-in.   Gate  Valves (No.)  9 

24-in.    Gate    Valves "       9 

24-in.    Balance    Float  Valves "        4 

Concrete  Float  Valve  Chambers "        4 

Concrete    Weir    Chamber    (at    Reser- 
voir   in    Butte)     "       1 

The  construction  of  the  pipeline  re- 
quired 1,125  tons  of  steel  pipe,  1,750.000 
board  feet  of  redwood  staves,  1,100  tons 
of  steel  bands  (used  on  the  redwood  pipe) 
and    426,000    malleable    shoes,    weighing 
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from  6  to  8  lbs.  each,  for  the  wooden  pipe 
construction.  There  were  160,000  cu.  yds. 
of  excavation,  including  earth,  loose  rock 
and  blasting. 

Why  the  Line  Was  Welded 
The  reason  for  using  welded  construc- 
tion instead  of  the  customary  riveted  or 
screwed  connection  is  primarily  one  of  ef- 
ficiency, though  it  also  resulted  in  a 
marked  economy.  To  have  secured  the 
same  strength  in  the  joints  with  screwed 
pipe,  very  much  heavier  pipe  would  have 
been  required,  and  if  riveted  pipe  had 
been  used  lapping  the  joints  would  have 
been  necessary.  In  either  of  these  cases 
the  material  cost  for  pipe  alone  would 
have  been  considerably  higher  than  it 
was.  The  labor  cost  of  the  welded  con- 
struction, everything  considered,  was  also 
lower  than  it  would  have  been  for  screwed 


seepage  from  rain  and  snow  and  to  the 
attack  of  rust,  would  be  conclusive  in  de- 
termining many  engineers  on  u.sing  some 
form  of  welded  construction,  owing  to  the 
probable  ultimate  economy  of  this  method 
of  jointing. 

The  process  employed  in  welding  the 
pipe  was  given  very  careful  consideration, 
and  it  was  decided  that  oxy-acetylene 
welding  would  insure  the  best  jointing  of 
the  pipe  to  stand  up  under  the  service  for 
which  the  line  was  designed.  It  then  be- 
came merely  a  matter  of  awarding  the 
work  to  a  responsible  welding  contractor, 
having  standard  equipment  and  employ- 
ing competent  welders.  The  welding  was 
done  under  the  superintendence  of  F.  E. 
Woodbridge,  of  Butte  and  Helena,  Mont. 
Oxweld  apparatus  was  specially  ordered 
for  the  work. 


^^^IB: 
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VIEWS  OF  NEW  STEEL,  PIPE  AQUEDUCT    OF   BUTTE.    MONTANA,    WATER   WORKS 
FEATURING  OXY-ACETTLENB  WELDING. 


connections.  Another  great  advantage 
was  a  greater  flexibility  of  the  welded 
joints,  which  readily  yielded  to  conform 
to  the  contours  of  the  trenches.  Flexibil- 
ity is  highly  important  in  a  country 
where  many  sharp  curves  must  be  fol- 
lowed. Another  consideration  was  the  ad- 
vantage in  speed  of  construction — an  im- 
portant element  in  this  work,  where  an 
average  of  350  men  were  employed  over  a 
continuous  period  of  five  months.  It  was 
very  important  also  to  have  the  work  com- 
pleted in  the  early  fall,  before  the  rigors 
of  winter  should  halt  it  entirely,  and  this 
might  not  have  been  possible  had  it  been 
handled  differently.  But,  were  there  no 
other  consideration,  the  fact  that  the  steel 
pipe  lies  embedded  several  feet  under  the 
surface,  where  the  joints  are  exposed   to 


How  the  Welding  Was  Done 
The  method  of  welding  the  steel  pipe  is 
interesting.  Joints  were  lined  up  by 
means  of  pump  jacks  and  held  in  position 
by  steel  clamps  made  of  %-in.  strap  steel 
3  ins.  wide.  The  joints  were  then  tacked 
in  four  places,  after  which  the  operator 
proceeded  from  any  one  of  the  tacks  as  a 
starting  point.  It  was  possible  in  many 
cases  to  turn  jointed  lengths  200  ft.  long 
to  300  ft.  long  at  one  time,  thus  enabling 
the  welder  to  operate  continuously  on  top 
of  the  pipe.  Where  long  curves  were  nec- 
essary many  of  the  joints  were  made  by 
the  operator  welding  around  the  pipe  in 
place,  but  supported  on  skids,  thus  elimi- 
nating the  necessity  of  excavating  bell- 
holes  in  the  solid  rock,  which  would  have 
been  very  expensive. 
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The  curves  were  very  numerous  on  this 
work,  and  the  joint  construction  was  so 
carried  out  as  to  distribute  the  bend  over 
several  connections,  a  small  amount  being 
allowed  for  each  weld.  This  not  only  gave 
the  line  a  graceful  appearance,  but  re- 
duced friction  to  a  minimum,  which  is  one 
of  the  great  points  in  favor  of  welded 
construction.  Owing  to  the  fact  that  the 
pipe  will  carry  water  to  its  full  capacity 
the  year  round,  the  expansion  and  con- 
traction are  practically  nil,  but  as  a  safety 
measure,  where  the  curve  occurs  in  the 
line  or  the  pipe  descends  or  mounts  an  in- 
cline, additional  curve  is  allowed  to  pro- 
vide for  a  slight  expansion  or  contraction. 

Lowering  Pipe  Into  Trench 
The  pipe  was  suspended  over  the  ditch 
by  8x8-in.  skids  for  distances  of  from  300 
to  400  ft.,  and,  when  ready  for  the  trench, 
one  end  was  slightly  raised  with  the  pump 
jacks  to  allow  removing  the  skids  at  that 
point,  when  the  unsupported  end  was  al- 
lowed to  drop  into  the  ditch.  The  suc- 
ceeding skids  were  then  taken  out  in  a 
similar  manner  and  succeeding  sections 
of  welded  pipe  were  thus  lowered  to  the 
bottom  of  the  trench.  In  some  cases  there 
were  as  many  as  seven  joints  suspended 
between   the   point   of   the   jack   and    the 


first  skid,  causing  a  total  strain  of  approx- 
imately seven  tons  on  one  of  the  joints. 
It  will  be  noted  that  one  of  the  photo- 
graphs shows  four  men  at  the  end  of  a 
pipe  section  suspended  in  midair  by 
means  of  a  chain  block  placed  back  of  the 
joint.  The  full  weight  of  the  pipe  and  of 
the  four  men  (approximately  2,800  lbs.) 
comes  on  the  joint  in  this  case,  visually 
indicating  the  great  strength  of  a  joint 
where  properly  welded  by  the  oxy-acety- 
lene  process. 

In  some  cases,  when  the  wind  was  very 
severe,  shelter  was  necessary  for  the 
flame,  as  air  currents  tend  to  cause  oxida- 
tion. With  the  Oxweld  blowpipe,  how- 
ever, in  which  the  mixing  of  gases  is  au- 
tomatically controlled,  very  little  trouble 
was  experienced,  regardless  of  the  weath- 
er, and  the  welding  measured  up  to  every 
inspection  requirement. 

It  will  be  appreciated,  of  course,  by 
those  familiar  with  oxy-acetylene  work, 
that  it  was  necessary  to  have  the  metal 
clean  and  free  from  foreign  substances 
and  to  avoid  an  excess  of  either  of  the 
gases,  as  the  pipe  in  this  aqueduct  has  to 
withstand  heavy  pressure.  All  of  the  cut- 
ting and  welding  operations  on  this 
project  were  accomplished  with  Oxweld 
equipment,  exclusively. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WItl  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
Vfjth  wheels  for  conduit  work. 


SEWER 
AND  CO 


NDUIT    RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street 
129  George  Street     . 

CANADA  FACTDRY,  WALKERVILIE,  ONT. 

Therelore  No  Duty  far  Purchaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO 


ST.  LOUIS,  MO. 
BOSTON,  MASS. 


CUT  that  NIXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
iSame   as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


American  Cast  Iron 
Pipe  Company 

Manufacturers  ol 


BIRMINGHAM,  ALA. 
Sales  Offices: 

Birmingham,  Ala.  .....  Box  908 

(Vilumbus.  Ohio         .  .  607  New  Hayden  Building 

Minneapolis.  Minn.        .  .  712  Plymouth  Building 

New  Ynrk  City  ....  No.  1  Broadway 

<  'hifuuK,  111.  .  5l2  First  National  Bank  Building 

Dalla?;.  Texas  .  .  .    1217  Praetorian  Building 

Kansas  City.  Mo.  .  .  .        71fi  S(.'arritt  Building 

San  Francisco,  Cal.  .  .  .711  Balboa  Building 

Ix.s  Angeles,  Cal.         339  Citizens  National  Bank  Building 
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JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage       Water  Works 
HARTFORD  BUILDING.  CHICAGO.  ILLINOIS. 


IBnu  ^rtini^stall 


libil 


WATER  SUPPLY 


SEWERS 


SEWAGE  DISPOSAL. 


05lt»  dalanv  ^utlbing  CliUapo 


CHAS.  BROSSMAN 

CONSULTING  ENGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting 
Plants  — Supervision  of  Constniction  and  Reduction 
in  Operating  Cost.     Appraisals— Expert  Testimony. 


Merchants  Bank  BIdg. 


INDIANAPOLIS,  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  DEVELOPMENTS  Water  Supply 

Sewerage 


KELSEY  BUILDING 


GRAND  RAPIDS,  MICH. 


CHICAGO  PAVING  LABORATORY 

L.  Kirachbraon  U.  W.  Skidmore 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation,  Design,  Specifications,  Reports,  Testing. 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring.  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage.  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates.   Surveys.    Plans   and   Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &  SMITH 

CHEMICAL    ENGINEERS 

Consulting   Paving  Engineers 


A.  W.  DOW.  Ph.  B.. 
F.  P.  SMITH,  Ph.  P.., 


Mt'tn,  Amer.  Inst.  Ch.  Kners. 
JI'Ui.  Ani'r.  SiK_'.  Civil  Knf^rsi, 


Aspbalt,  Bitumens,  Paving,  Hydraulic  Cement,  Engineerino  Materials 
131-3  E.  23rd  Street         NEW  YORK  CITY 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  and  Street  Inspection.    Testintf  and  In- 
spection oi  Materials* 

Offices:     22  Quincy  St.  Laboratories:     742  E.  39th  St. 

CHICAGO,  ILL. 


Farley  Gannett        Theodore  E.  Seelye        Samuel  W.  Fleming,  Jr. 

GANNETT,  SEELYE  &  FLEMING,   Engineers 

204  Locust  St.         lOlh  Floor  Ariel  Bldo-         Randalpli  Oldo. 
HarrJsburg,  Penna.  Erie,  Pcnna.  Memphis,  Tenn. 

All  branches  of  Slunicinal  Engineering,  inchnline  City 
Planning.  Pacing.  Waterworks.  Sewers,  Sewage  Disposal. 
Preliminary  Reports  and  Estimates  of  Cost  for  Bond  Is- 
sues. Valuation  of  Public  Utilities  for  Rate  Making  and 
Purchase.     Water  and  Sewage  Analysis. 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.  Specifications  Improved. 

Expert  in  Valuation  and  Litigation.    32  years'  experience. 

1  Broadway         NEW  YORK  CITY 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nat'l  Bank  BIdg.    CINCINNATI,  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purification       Sewerage 
Sewage  Disposal      Land  Drainage 


22  N.  Carroll  St. 


MADISON.  WIS. 


DAVID  MACNAUGHTON 

CONSULTING    ENGINEER 

ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports.  Investigations,  Valuations,  Rates 
and  Design  Construction. 


Central  Building 


FORT  WAYNE,  IND, 


ALEXANDER  POTTER,  C.  E. 

HYOItAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal.  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated  — Expert  Testimony- 
Plans  and  Estimates. 
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ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Dram  Tile— Steam  and  Electric 
Conduits— Building  Tile— Fire  Brick 

Harris  Trust  Building,        CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Disposal.      Pavements  and  Roads. 

Hartford  Buildinj.  CHICAGO.  ILL. 


HERMAN  STENSRUD 

MARQUETTE.  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN.  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE.SSEMER,  ALA. 


CHLORIDE    OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

WIdener  Building  PHIUDELPHIA,  PA. 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 


KALAMAZOO  ^i^^LL^^fJITfi?, 

594   EAST   MAIN   ST. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


South  Water  St. 


NEWBURGH,  N.  Y. 


Testing,         Consultation,        Bitumens.        Paving. 
Inapeotion,  Specifications,   Asphalts.    Road  Oils. 

ISAAC  Van  Trump 

ENGINEERING  CHEMIST 

2337  South  Paulina  Street.  CHICAGO.  ILL. 


JAMES  P.  WELLS.  g^BrN^^E^k'^ 

Surveys,  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  ImDrovements,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Office,  249  Cutler  Bldg..  Rochester,  N.  Y. 

Chicago.  III.      New  York  City.       Knoxville,  Tenn.       Toronto,  Onl. 


CONSULTING  ENGINEERS 

— reach    city  officials  by  inserting  professional 
cards  in  this  Department. 

A  Daily  Bulletin,  covering  prospective  work  in  all  parts 
of  the  country,  goes  free  to  each  advertiser.  Write  for 
rates  and  full  information  to 

Municipal  and  County  Engineering 


FOR  SALE! 

One  Deep  Well  Pumping  Outfit,  consisting 
of  power  head,  cylinder,  rods,  ete.,  com- 
plete.    Address 

Purchasing  Agent,  Texas  Electric  Railway, 
DALLAS,  TEXAS. 


FOR  SALE! 

One  ten-ton  "Peerless"  Steam  Road  Roller;  first- 
class  condition:  used  on  5  miles  road  work — 
$2,000,  cash. 

Address  M.  F.  NORMOYLE  &  SONS 
Box  221  ROANOKE,  VA. 


FOR  SALE, 

One  7x7-in.  Lawrence  Vertical  Engine  directly  con- 
nected to  a  Lawrence  6-in.  horizontal  pump  (centrifugal). 

One  Hodge  Vertical  Boiler  48  ins.  in  diameter,  8  it.  high, 
120  tubes,  both  in  use  about  six  years. 

One  4-in.  Lawrence  Vertical  Centrifugal  Pump,  with 
ball  thrust  bearing,  Jack  shaft  and  Gear  box,  in  use  about 
two  years, 

Sh  lengths  of  16-in.  B.  &  S.  Cast  Iron  Pipe.  1600 pounds 
per  foot,  never  used. 

All  the  above  material  in  good  condition  and  ready  for 
use,  and  may  be  seen  at  Water  Department,  Dover,  N.  H. 

HENRYE.  PERRY,  Supt. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

15th  and  Lehigh  Ave.     PHILADELPHIA,  PA. 
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Construction  News  and  Equipment 


MODIFICATION  OF  HIGHWAY  CON- 
TRACTS TO  MEET  PRESENT 
CONDITIONS 

By  W.  R.  Neel,  State  Highway  Enginetr, 
Walton  Bldg.,  Atlanta,  Qa. 

In  presenting  a  new  form  of  contract,  I 
wish  to  remove  from  the  minds  of  every 
one  any  suggestion  or  thought  that  I  have 
devised  a  form  of  "cost  plus"  under  a  new 
name.  However,  the  "cost  plus"  contract, 
when  originally  drawn,  embodied  two  fun- 
damental principles  Involving  fairness  to 
every  one: 

First,  that  the  owner  or  beneficiary 
should  pay  the  cost  of  the  improvement; 
second,  that  the  contractor  effecting  the 
improvement  should  be  fairly  compen- 
sated for  his  efforts.  Recognizing  these 
two  principles,  then,  we  have  had  as  a  re- 
sult several  forms  of  contracts  based  on 
these  fundamentals.  The  cost  with  a  per- 
centage of  whatever  that  cost  might  be, 
to  cover  the  compensation,  commonly 
known  as  the  "cost  plus,"  Is  in  bad  repute, 
and  certainly  the  results  of  the  use  of 
this  method  during  the  late  war  have 
given  every  one  just  cause  for  prejudice 
against  it.  In  an  effort  to  remove  the  in- 
centive to  an  unscrupulous  contractor  to 
increase  the  cost,  thereby  increasing  his 
profit,  the  cost  plus  a  fixed  fee  was  tried 
out  and  proved  more  satisfactory  to  the 
owner  and  also  the  conscientious  con- 
tractor. 

My  principal  criticism  of  the  cost  plus 
a  fixed  fee  is  that  there  is  no  incentive 
for  the  contractor  to  keep  down  the  cost 
of  the  work  other  than  a  desire  to  secure 
a  reputation  for  economical  and  efficient 
work.  In  public  work,  where  it  is  neces- 
sary to  advertise  and  receive  bids,  there- 
by removing  to  a  great  extent  the  discre- 
tionary powers  of  the  public  ofiicial  in  se- 
lecting the  contractor,  something  more 
than  the  two  above  mentioned  forms  of 
contract  are  needed.  In  attempting  to 
embody  the  two  fundamental  principles 
recognized  by  every  one  as  a  basis  for  any 
contract,  and  at  the  same  time  perfect  a 
contract  more  adapted  to  the  execution  of 
public  work,  the  Form  "B"  Contract  was 
written. 

The  Form,  "B"  Contract  of  Oeor,gia 

The  original  draft  was  submitted  to  a 


large  number  of  people,  such  as  experi- 
enced engineers  and  contractors,  as  well 
as  legal  talent  of  varied  ability,  and 
changed  to  meet  those  suggestions  we 
thought  worthy  of  consideration. 

Since  initiating  work  under  this  form 
of  contract  other  changes  have  been  made 
to  perfect  its  weak  points,  and  I  wish  it 
understood  that  in  submitting  this  I  am 
cognizant  of  the  fact  that  it  will  probably 
be  changed  from  time  to  time  as  experi- 
ence in  its  use  directs. 

In  approaching  the  demand  for  a  new 
form  of  contract  in  Georgia,  I  was  con- 
fronted with  a  constantly  ascending  scale 
of  unit  prices,  each  succeeding  set  of  bids 
being  a  little  higher  than  those  preced- 
ing, until  it  was  a  question  of  either  sus- 
pending the  letting  of  new  contracts  or 
of  devising  a  means  of  decreasing  the 
cost  of  the  work.  I  do  not  wish  to  place 
all  the  blame  for  the  excessively  high  bid- 
ding upon  the  contractors;  they,  in  turn, 
were  under  the  fear  and  actual  conditions 
of  constantly  ascending  prices  for  mate- 
rial and  labor,  together  with  the  uncer- 
tainty of  freight  rates,  until  no  one  knew 
where  he  stood  nor  how  to  bid.  It  was  a 
gamble,  as  the  old  form  of  contract  al- 
ways has  been,  with  the  odds  heavily 
against  the  contractor,  and,  as  a  conse- 
quence, the  high  bidding.  Furthermore, 
every  one  was  affected  by  the  many  un- 
certainties, and  the  bonding  companies, 
realizing  the  greater  risk,  demanded  of 
the  contractor  higher  bidding.  On  sev- 
eral occasions  contractors  have  informed 
me,  after  the  bids  had  been  rejected,  that 
they  were  willing  to  submit  a  lower  bid, 
but  could  not  secure  a  bond  if  they  did  so. 
State  Assumes  Risk  and  Costs  Decrease 

It  therefore  appeared  to  me  that  in  or- 
der to  meet  this  situation  it  would  be 
necessary  for  the  State  of  Georgia  to 
carry  a  large  part  of  the  risk,  and,  briefly, 
the  actual  use  of  the  present  form  of  con- 
tract immediately  produced  the  desired 
results  in  decreasing  the  cost  of  the  work 
to  the  State. 

The  use  of  this  form  of  contract  does 
not  eliminate  competition.  The  contrac- 
tor, in  submitting  his  bid,  divides  it  into 
two  parts — the  estimated  cost  and  the  de- 
sired compensation.  In  order  to  have  an 
incentive  to  keep  down  the  cost,  the  con- 
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tractor  is  allowed  25  per  cent,  of  any  sav- 
ing on  the  estimated  cost,  provided  it  does 
not  exceed  50  per  cent,  of  the  total  com- 
pensation in  the  proposal,  and  should  the 
cost  exceed  the  estimate,  50  per  cent,  of 
this  excess  is  deducted  from  the  compen- 
sation, with  the  provision  that  the  com- 
pensation must  not  be  reduced  more  than 
75  per  cent.  Therefore,  the  contractor  is 
assured  of  at  least  25  per  cent,  of  the 
compensation,  as  shown  in  his  bid,  for 
which  he  must  furnish  at  his  expense  a 
superintendent  and  any  overhead  expense, 
such  as  the  maintenance  of  his  general 
office.  It  is  calculated  that  the  25  per 
cent,  will  allow  the  contractor  to  break 
even,  with  no  loss  other  than  that  of  his 
time.  The  contract  also  provides  for  a 
machinery  and  equipment  rental,  a  form 
being  provided  which  must  be  filled  out 
and  which  forms  a  part  of  the  contract 
cost  of  work.  However,  the  rental  sched- 
ule is  fixed,  and  only  the  interest  on  the 
value  of  the  equipment  is  allowed,  plus  a 
fair  compensation  for  depreciation,  insur- 
ance and  estimated  repairs.  In  this  way 
no  profit  can  be  made  other  than  that 
shown  as  compensation,  and  this  amount 
varies  with  the  skill  and  zeal  used  in 
prosecution  of  the  work.  Thus  the  min- 
imum compensation  obtainable  by  the 
contractor  will  be  25  per  cent,  of  the  com- 
pensation shown  in  the  bid,  and  the  max- 
imum will  be  the  compensation  shown  in 
the  bid  plus  an  additional  50  per  cent,  of 
this  amount.  If  the  contractor  should  be 
so  fortunate,  the  owner  should  not  be- 
grudge him  this  additional  compensation, 
as  additional  compensation  means  a  sav- 
ing of  75  per  cent,  to  the  owner. 

Features  of  the  Contract 
The  cost  of  the  work  is  paid  by  the 
owner,  who  is  required  to  pay  promptly 
all  bills,  in  order  tk  take  advantage  of  any 
cash  discounts.  A  bonded  accountant  in 
the  employ  of  the  owner  makes  up  pay- 
rolls and  supervises  the  paying  of  all  la- 
bor, etc.  All  materials  are  purchased  by 
the  purchasing  agent  of  the  State  High- 
way Department,  and  the  prices  for  all 
materials,  f.  o.  b.  railroad  siding,  are  in- 
cluded in  the  proposal.  In  this  way,  the 
only  financing  required  by  the  contractor 
is  in  purchasing  equipment  pertaining 
to  the  job  and  in  paying  the  salary  of  his 
superintendent.  This  has  resulted  in  the 
immediate  delivery  of  all  necessary  ma- 
terials for  the  vigorous  prosecution  of 
the  work  as  soon  as  practicable  after  the 
awarding  of  the  contract. 

The  contractor  is  called  upon  to  fur- 
nish the  necessary  equipment  and  a 
skilled  organization,  properly  directed  by 


an  experienced  and  efficient  superintend- 
ent. The  elimination  from  the  require- 
ments of  the  contractors  of  practically  a.\h 
financing  results  in  a  considerable  reduc- 
tion in  the  compensation  demanded  by 
them,  so  that  this  is  practically  net  profit 
to  the  State  under  this  form  of  contract. 
Contract  System  Preferred  to  Force 
Account 

At  first  thought  it  might  appear  that 
the  compensation  of  a  contractor  could 
be  saved  by  an  organization  operated  by 
the  Highway  Department,  but  analysis 
makes  it  evident  that  the  item  of  compen- 
sation of  a  contractor,  if  conservative, 
would  closely  correspond  to  the  operating 
expenses  of  an  organization  owned  by  the 
Highway  Department,  and,  while  it  should 
not  be  the  case,  I  am  afraid  in  actual 
practice  it  would  be  hard  to  get  supervi- 
sion for  a  state  contract  in  an  organiza- 
tion working  on  salary  that  would  exert 
the  same  effort  in  construction  as  would 
a  contractor,  under  the  Form  "B"  con- 
tract, where  incentive  in  dollars  and  cents 
would  be  to  keep  the  construction  cost 
under  the  estimate.  At  the  same  time  the 
estimate  must  be  conservative  in  order  to 
meet  the  competitive  feature. 

In  addition  to  this  objection  to  a  state 
construction  organization,  there  would  be 
the  enormous  investment  in  equipment 
which  could  only  be  used  on  state  high- 
way work,  whereas  a  contractor  has  for 
a  field  not  only  state  highways  within  the 
state,  but  in  other  states,  as  well  as  mu- 
nicipal, railroad  work,  etc. 
Gives  Good  Contractors  of  Small  Means  a 
Chance 

One  of  the  first  advantages  in  this  new 
form  of  contract  is  that  it  permits  honest 
contractors  of  small  means  to  show  their 
ability  on  a  larger  scale  than  would  be 
possible  under  the  old  form,  under  which 
a  surety  bond  is  required  for  the  full 
amount  of  the  contract,  which  many  con- 
tractors of  small  means  are  unable  to 
make.  At  the  same  time,  the  facilities  of 
financing  this  Form  "B"  contract  open  a 
field  for  intelligent,  honest  bidders  who 
would  otherwise  be  unable  to  participate 
in  a  project  of  very  great  magnitude,  ex- 
cept as  sub-contractors,  although  their 
ability  might  be  ample  to  handle  the 
project.  A  striking  example  of  this  is  a 
recently  completed  concrete  paving  pro- 
ject. The  successful  bidders  could  not 
have  financed  a  project  of  this  extent  un- 
der the  old  form  of  contract,  and  yet  they 
have  had  charge  of  the  construction  of 
more  miles  of  concrete  pavement  within 
the  state  than  any  other  contractor. 

The  result  has  been  that  0V2   miles  of 
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/*  iif  II  Lxiuvutor-Crunt'  I'..\iUiult/jg  UuuJ  Ditch  ufid  (iruJini^  RoaJ 

Road  Builders'  Combination  Machine  for  Excavating, 
Grading,  Backfilling  and  Material  Handling 


The  P  &  H  Excavator-Crane  is  capable  of  per- 
forming the  four  general  functions  of  Excavating, 
Grading,  Backfilling  and  Material  Handling.  The 
four  major  uses  of  this  equipment  by  road  builders 
are  as  follows: 

Grading  Roads.  Where  roadbeds  are  low  and 
need  "shouldering  up,"  or  where  fill  must  be  made 
through  water-logged  and  swampy  land,  the  P  &  H 
Excavator-Crane  will  pull  in  and  heap  up  the  ground 
much  faster  and  cheaper  than  will  teams  and  graders. 

Making  Cuts.  The  P  &  H  will  make  cuts  in 
roads  at  the  rate  of  300  to  500  yards  per  day.  The 
average  cost  seldom  exceeds  $20  for  a  day's  opera- 
tion. When  the  excavated  material  is  loaded  in 
wagons,  the  capacity  is  reduced  only  about  10  per 
cent.  For  constructing  drainage  ditches  the  P  &  H 
is  run  alongside  or  center  of  the  completed  road, 
excavating  the  ditches  to  the  required  depth  and 
wasting  the  dirt  on  the  slope  of  the  roadbed  or  be- 
yond the  ditch.  On  this  operation  the  machine  cost 
is  rarely  over  8  cents  per  yard,  even  when  handling 
wet  earth  where  it  is  often  impossible  to  work  teams. 

Excavating  Gravel.  Capacity  (approximate) 
300  to  500  yards  per  day  of  gravel  from  the   bank 


into  trucks  and  wagons.  The  hauling  equipment, 
working  with  a  P  &  H,  is  never  in  the  excavated 
hole  as  it  is  with  steam  shovel  or  trap  loading.  The 
P  &  H  Excavator-Crane  has  a  full  circle,  non-ob- 
structed swing  with  an  operating  radius  of  30  feet. 

A     Complete     Portable     Locomotive    Crane. 

Equipped  with  a  hook,  magnet  or  other  grappling 
device,  the  P&H  is  a  complete  portable  locomotive 
crane  with  a  lifting  capacity  of  3,500  pounds  at  30-ft. 
radius.  Great  for  cleaning  up  a  yard,  placing  pipe 
in  trenches,  pulling  piles,  moving  tfie  bulky  itufT, 
loading  and  unloading  cars. 

Write  today  tor  Bulletin  5-X  to 

Pawling  &  Harnischfeger  Co. 

Est.  1884 
MILWAUKEE.  WISCONSIN 


Church  Street.  New  York. 
Stephen  Gerard  Building, 

Philadelphia. 
Whitney  Central  Building. 

New  Orleans.  La. 


Fidelity  Building,  Pittsburgh.  Pa. 
Monadnock  Block,  Chicago,  III. 
Yeon  BIdg.,  Portland,  Oregon. 
Central  Building,  Los  Angeles 
Monadnock  Bldg.,  San  Francisco 


L.  C.  Smith  Building,  Seattle.  Wash. 


"You  see  them  wherever  you  go,  and  they  go  wherever  you  see  them" 


Excavator- 
Crane  No.  205 


In  writing  to  advertisers  please  mention   Municipai.   and   Countt    Enoineerinq 
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18-ft.  concrete  pavement  were  laid  in  3^ 
months  at  a  15  per  cent,  net  saving  on 
the  contract  as  awarded.  The  contractors 
not  only  earned  their  compensation  as  set 
forth  in  their  bid,  but  an  additional  50 
per  cent.,  the  maximum  amount  permissi- 
ble. The  advertisement  for  the  letting  of 
this  contract,  as  is  our  custom,  called  for 
bids  under  both  forms  of  contract.  The 
successful  bid  was  on  Form  "B,"  and  was 
24  per  cent,  less  than  the  next  lowest  bid, 
which  was  on  the  old  form  of  contract, 
and  it  therefore  resulted  in  an  actual  net 
saving  of  practically  30  per  cent,  under 
the  Form  "B"  as  against  the  standard 
form  of  contract. 

Project  l-A/F-2,  concrete  pavement,  i? 
showing  a  saving  of  11.3  per  cent,  on  first 
estimate. 

F.  A.  Project  No.  162,  a  grading  job, 
shows  a  saving  of  13.2  per  cent.,  and  the 
work  has  been  under  way  for  more  than 
3  months. 

Results  Attained 

The  contracts  now  under  way  in  Geor- 
gia under  the  Form  "B"  amount  to  over 
$1,500,000,  and  a  saving  of  a  little  over 
.$20,000  has  been  effected  in  bond  premi- 
ums alone,  as  a  minimum  bond  is  re- 
quired under  this  form  of  contract. 

The  supervision  that  is  required  under 
the  Form  "B"  contract  by  the  owner  re- 
quires a  very  high-class  man,  preferably 
one  with  experience  as  an  inspector  on 
the  old  form  contract,  and  also  experience 
as  a  contractor  or  superintendent  for  a 
contractor.  His  duties  are  to  watch  for 
violations  of  the  contract  and  to  catch 
the  leakages  on  the  job.  The  former  duty 
should  be  performed  subconsciously,  but 
most  of  his  thoughts  should  be  centered 
on  methods  to  reduce  the  cost.  The  cost 
sheet  tells  him  a  very  true  story,  and 
should  be  kept  up  to  date,  so  that  he  can 
see  at  a  glance  where  he  should  put  most 
of  his  attention. 


I  will  conclude  by  stating  that,  in  my 
judgment,  this  form  of  contract  requires 
a  more  intelligent  insight  into  construc- 
tion details  and  a  more  thorough  knowl- 
edge and  analysis  of  costs  by  the  engi- 
neer than  the  old  form. 

This  address  by  Mr.  Neel  was  delivered 
at  the  sixth  annual  meeting  of  the  Ameri- 
can Association  of  State  Highway  Offi- 
cials. 


NEW  SNOW  LOADER  HAS  SUCCESS- 
FUL TRIAL  ON  CHICAGO 
STREETS 

A  gang  of  50  or  60  men  for  removing 
snow  from  the  streets  of  Chicago  was  re- 
placed by  four  men  and  the  new  snow 
loader  manufactured  by  Barber-Greene 
Co.,  Aurora,  111.,  in  its  initial  test  follow- 
ing the  first  heavy  snow  of  the  winter. 
Besides  successfully  replacing  so  many 
men,  the  machine  was  able  to  load  so 
quickly  that  a  great  reduction  was  possi- 
ble in  the  number  of  trucks  required. 
Four  trucks  only,  each  being  loaded  in  an 
average  of  5  minutes,  were  needed  where 
12  were  required  before,  when  most  of 
their  time  was  spent  in  waiting  during 
loading. 

No  change  had  to  be  made  in  the  usual 
scheme  followed  in  removing  the  snow  by 
hand.  Snow  plows  attached  to  trucks 
placed  the  snow  in  long  windrows  in  the 
gutters.  In  place  of  swarming  gangs  of 
men  shoveling  into  high  trucks,  came  the 
loader,  filling  the  trucks  to  overflowing  so 
quickly  that  side  boards  for  the  trucks  to 
carry  a  greater  load  became  imperative. 

The  machine  is  mounted  on  crawlers  to 
gain  the  best  traction.  It  is  powered  by  a 
Buda  4-cylinder  truck-type  gasoline  en- 
gine. A  2-armed  apron  scoops  up  and 
throws  the  snow  onto  a  wide  cleated  belt, 
which  carries  it  up  to  discharge  into  wait- 
ing motor  trucks.     This  apron  plow  is  ad- 


NEW  BARBER-GREENE  SNOW  LOADER  WORKING  ON  CHICAGO  STREETS. 
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The  Paver  of  Low  Mixing  Cost 

T?  VERY  second  of  time  saving  means  money  saving — profit  making  on 
-■— ^  a  paving  job.  Tlie  paver  that  is  lowest  in  cubic  yard  mixing  cost  is 
the  cheapest  mixer.     Any  other  is  costly. 


Extra  Yardage  Built  in 

Koehring  mixers  are  designed  to  give  the 
lowest  mixing  cost.  Centralized  control 
— the  many  automatic  actions  found  only 
on  Koehrings  enable  the  operator  to 
maintain  that  day  after  day  speed  of  op- 
eration which  means  a  big  season's  extra 
yardage. 


Heavy  Duty  Construction 

Heavy  duty  construction  is  but  another 
term  for  dependability — and  dependabil- 
ity pays  a  big  extra  profit  in  trouble-free 
continuous  operation — which  means  low- 
est mixing  cost. 

Koehring  mixed  concrete  is  dominant 
strength  concrete. 

Write  for  Koehring  Paver  Details 

Koehring  low  mix  cost— dependability — can't  be  wished 
nto  a  mixer.  It  must  be  built  in.  It  is  built  into  Koehr- 
iings.    Investigate.    Write  for  details  of  Koehring  pavers. 

Koehring  Machine  Co. 

MILWAUKEE.  WISCONSIN. 
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justable.  It  is  possible  to  scrape  the  sur- 
face clean  or  leave  enough  space  to  pass 
over  any  obstruction.  Adjustment  is 
made  by  the  operator  from  his  platform 
on  the  loader.  Skirt  boards  12  ins.  deep 
keep  the  largest  lumps  on  the  belt  and 
give  it  an  effective  carrying  width  of  36 
ins.  The  belt  is  positive  drive,  being  fit- 
ted with  roller  chain  on  each  edge. 

Chicago  city  officials  put  the  loader  to 
work  the  day  after  Christmas  to  remove 
the  snow  on  Michigan  boulevard.  After 
working  the  downtown  length  of  the 
boulevard,  the  machine  worked  across 
into  the  loop  district.  It  ran  for  30  hours 
without  a  pause,  being  operated  by  three 
shifts  of  8  hours  each.     A  minor  repair 


This  novel  device,  as  its  name  implies, 
measures  the  water  discharged  into  con- 
crete mixers  and  paving  machines.  It  in- 
sures a  uniformly  accurate  quantity  for 
each  batch.  It  is  fast.  "A  better  batch 
faster"  sums  up  the  advantages  claimed 
for  it. 

Simplicity  is  its  main  characteristic- 
it  is  surprisingly  simple  in  both  construc- 
tion and  operation.  Setting  a  pin  for  the 
exact  quantity  of  water  required  takes 
but  a  moment,  and  then  no  more  attention 
is  required  until  the  job  is  done,  except, 
possibly,  to  move  the  pin  a  hole  or  two 
to  offset  any  variations  likely  to  occur  in 
the  moisture  of  the  ingredients. 

The  device  consists  of  a  pump,  a  valve. 


VIEWS   OF  THE   NEW  AUSTIN  AUTOMATIC   METER-PUMP. 


was  made  and  the  machine  continued. 
One  of  the  things  that  recommended  it 
most  highly  to  the  officials  in  charge  was 
the  fact  that  it  would  work  just  as  hard 
between  midnight  and  morning  as  at  any 
other  time;  this  is  the  time  when  men 
are  least  efficient,  if  they  will  work  at  all. 
This  is  the  first  machine  of  its  kind  to 
be  put  on  the  market  and  it  is  covered 
fully  by  patents.  Mr.  Barber  developed 
the  idea  late  in  the  summer  of  1920.  It 
had  its  first  try-outs  in  coal  and  ashes. 
Chicago  expects  to  use  the  machine  for 
ash  and  gravel  loading  during  the  sum- 
mer. 


A  NEW  AUTOMATIC  METER-PUMP 

Considerable  interest  is  being  manifest- 
ed in  a  detailed  report  just  published  on 
a  series  of  tests  recently  undergone  by  a 
new  automatic  meter-pump  designed  by 
an  engineer  connected  with  the  Austin 
Machinery  Corporation  of  Chicago.  For- 
mal announcement  at  an  early  date  is 
promised. 


a  timer,  and  a  few  pipes  and  fittings.  The 
pump  is  driven  from  the  mixer  shaft.  It 
works  continuously.  It  can  lift  water 
approximately  12  ft.  from  dead  water  to 
pump,  or  take  water  from  hydrant.  The 
two-way  valve  is  "opened"  and  "closed" 
by  means  of  a  cam  on  the  timer  controlled 
by  the  starting  lever.  When  the  valve  is 
"open"  the  water  is  discharged  into  the 
mixer;  when  "closed,"  it  circulates 
through  a  return  loop  in  the  pipe. 

The  operator  "opens"  the  valve  by 
throwing  the  starting  lever  over  to  the 
timing  pin.  Then  he  forgets  it  until  the 
next  batch  Is  ready  for  water.  The  valve 
"closes"  itself  automatically  at  the  precise 
moment  the  pre-determined  quantity  of 
water  has  been  discharged. 

How  much  or  how  little  water  is  re- 
quired makes  no  difference  to  this  device, 
as  it  has  a  range  of  about  250  per  cent, 
between  minimum  and  maximum  dis- 
charge. Throwing  the  starting  lever  Is 
the  work  of  an  instant.  It  does  not  inter- 
fere in  any  way  with  the  operator's  regu- 
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lar  duties.     The  total  weight  does  not  ex- 
ceed 200  lbs. 

The  report  states  that  the  tests  to  which 
this  device  was  subjected  were  not  con- 
fined to  the  usual  factory  routine,  but 
extended  over  a  period  of  time  in  actual 
practice. 


A  NEW  ELECTRICALLY  DRIVEN 
PORTABLE  AIR  COMPRESSOR 

Contractors  using  compressed  air  are 
already  familiar  with  the  Ingersoll-Ranci 
gasoline  engine  driven  "Imperial"  port- 
able compressors.  These  units  are  driven 
by  tractor  type  gasoline  motors  and  built 
in  three  sizes,  with  capacities  of  45,  118 
and  210  cu.  ft.  per  minute. 

To  meet  the  ever-increasing  needs  of 
the  contractors,  street  railways  and  pub- 
lic service  companies,  having  available 
electric  current,  an  electric  motor  driven 
"Imperial"  has  been  added  to  this  port- 
able family.  This  unit  is  of  118  cu.  ft. 
capacity  and  weighs  approximately  4,450 
lbs.,  depending  upon  the  weight  of  the 
motor.  As  in  the  corresponding  gasoline 
motor  driven  compressor,  this  electric 
unit  is  an  all-steel  outfit  from  its  sheet 
canopy   to   the   broad   tired   steel   wheels. 


Light  steel  doors  completely  house  the  en- 
tire unit  protecting  it  from  the  weather. 
These  doors  arc  easily  removed  to  allow 
free  access  to  all  parts. 

Suitable  intake  unloader  is  provided, 
assuring  efficient  regulation.  Either  al- 
ternating or  direct  current  motor  can  be 


THE       IMPERIAL        ELECTRIC       DRIVEN 
PORTABLE   AIR  COMPRESSOR. 

furnished.  In  any  case,  the  motor  con- 
trol is  in  accordance  with  standard  prac- 
tice and  specifications  covering  the  type 
of  motor  used.  Additional  equipment  in- 
cludes air  receiver,  safety  valve,  drain 
valves,  pressure  gage  and  service  valves, 
to  which  air  hose  lines  may  be  connected. 


A  Labor-Saver  for  Small  Gravel  Pits 


One  Man  with  a  Sauerman  Bottomless  Power  Scraper 

Does  the  Work  of  a  Large  Gang  of  Men 

Using  Team  Scrapers 


With  a  double-drum  hoist  and  a 
Sauerman  Bottomless  Power  Scraper, 
one  man  can  excavate  and  move  from 
100  to  1000  cubic  yards  of  sand  and  gravel 
per  day.  the  handling  capacity  varying 
according  to  the  size  scraper  used  and 
the  distance  the  material  has  to  be  con- 
veyed. 

For  photographs  and  diagrams  of  actual 
installations,  write  for  Pamphlet  No.  10. 

SAUERMAN  BROS. 

1142  Monadaook  Bld<. 
CHICAGO 


Full  Revolving  Self-Propelling 

Locomotive   Cranes 

Mounted  on  Traction  Road  Wheels. 

Equipped  with  30-ft.  Booms  and  ;'4-yard 

Clamshell  Buckets. 

ALL  BRAND  NEW 

Road  Builders'  Equipment  Asphalt  Plants 

Revolving  Traction  Shovels         Road  Rollers 

FlVl  A  VFTIJ  .  •''3  W.  Jackson  BWd. 
.    iVlA  I  E/l\,         CHICAGO.  ILL. 

Contractors'  Equipment  of  All  Kinds. 


In  wiilinu   Im 
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BLASTING  ROCK  IN  BUILT-UP 
SECTIONS 

By  James  Teness,  Connecticut. 

I  find  that  many  contractors  hesitate  to 
use  dynamite  for  blasting  in  rock  if  other 
buildings  are  near-by.  It  is  my  opinion, 
based  on  long  experience,  that  damage  to 
buildings,  and  especially  windows,  is  al- 
most always  caused  by  loading  bore  holes 
too  heavily  or  by  trying  to  break  up  too 
great  an  area  of  rock  in  a  single  blast. 

Of  course,  the  temptation  is  strong  to 
put  down  a  number  of  holes,  connect  up 
the  charges  in  series,  and  fire  simultane- 


ously, to  get  the  cumulative  effect  result- 
ing from  that  method  of  loading.  Of 
course,  that  is  the  economical  way,  the 
time-saving  way,  the  way  that  should  be 
adopted  when  the  excavation  is  a  safe  dis- 
tance away  from  other  structures,  but  oth- 
erwise single-hole  shots  and  small  charges 
should  be  the  rule. 

At  the  Kent  School,  New  Milford,  Conn., 
the  cellar  was  to  be  36  ft.  x  26  ft.  and  7  ft. 
deep.  Rock  extended  2  ft.  above  the 
ground — that  is,  9  ft.  of  rock  excavation. 
A  three-story  glass-front  building  stood 
within  30  ft. 

Several  contractors  refused  the  job  be- 


Reduces  Labor  to  Minimum 

The  initial  cost  of  a  Burch  Stone  Spreader 
is  made  up  in  only  a  few  days  through 
labor  economy.  It  enables  one  man,  at  a 
single  operation,  to  dump  and  spread  stone 
simultaneously. 

BURCH  STONE  SPREADER 

One  man  and  a  Burch  Spreader  will  accomplish  as 
much  work  as  ten  men  by  the  old  method.  Can  be 
attached  to  any  truck  in  a  couple  minutes*  time. 
Easily  and  quickly  adjusted  to  any  depth,  width  or 
pitch  of  road  desired.     Write  for  Catalog. 

The  Burch  Plow  Works  Co. 


Dept.  G-l. 


Crestline,  Ohio 


LITTLEFORD 

Tar  and  Asphalt  Heaters 


No.  69.    Tar  and  Asphalt  Heater 

Favored  by  municipalities  and  leading  con- 
tractors everywhere  for 

MAINTAINING  and  BUILDING 
ROADS  and  PAVEMENTS 

The  No.  69  Heater  illustrated  is  exception- 
ally strong.  It  is  very  compact  and  con- 
venient to  handle.  Made  in  several  sizes 
and  will  burn  coal,  wood  or  oil. 

Circulars  and  Prices  on  Request. 

LITTLEI^ORD  BROS. 


460  E.  Pearl  St. 


Cincinnati,   Ohio 
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What  Do  You  Want  to  Buy? 

If  you  want  to  be  relieved  of  the  annoyance 
of  extensive  correspondence  and  calls  from 
salesmen  who  do  not  understand  your 
needs,  just  write  a  brief  letter  to  us  stating 
your  requirements  and  we  shall  immedi- 
ately place  you  in  touch  with  the  manu- 
facturer best  qualified  to  serve  you. 

Municipal  and  County  Engineering 

538  S.  Clark  St.  Chicago,  III. 
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cause  of  the  risks.  By  employing  the  fol- 
lowing simple  method,  I  got  away  with  it 
without  doing  a  cent's  worth  of  damage: 
Bore  holes  were  drilled  18  ins.  deep  and 
loaded  with  1  ',2  lbs.  of  40  per  cent,  ammo- 
nia dynamite.  Charges  were  covered  with 
four  or  Ave  railroad  ties  chained  together 
and  fired  a  single  shot  at  a  time.  Only  70 
lbs.  of  dynamite  were  used  on  the  job, 
which  was  completed  by  three  men  in 
three  weeks. 


RESURFACING  WORN  BRICK 
PAVEMENTS 

The  Asphalt  Sales  Department  of  The 
Texas  Company  has  just  issued  a  new 
and  highly  instructive  booklet  on  how  to 


save  worn  brick  pavements  with  Texaco 
asphalt.  The  literature  loses  no  time  In 
getting  down  to  "brass  tacks."  and  states 
in  a  plain,  concise,  non-technical  manner 
the  exact  method  of  procedure  in  using 
Texaco  asphalt  to  surface  worn  brick 
pavements.  Aside  from  giving  the  steps 
in  construction  in  words,  there  are  also 
diagrams  which  illustrate  the  work  thor- 
oughly. Supplementing  the  literature  and 
the  diagrams  are  photographs  from  which 
one  can  gain  a  comprehensive  and  thor- 
ough knowledge  of  the  exact  steps  in  this 
construction.  Copies  of  this  booklet  may 
be  obtained  by  a  request  directed  to  this 
magazine,  or  to  The  Texas  Company,  As- 
phalt Sales  Department,  17  Battery  Place, 
New  York  City. 


Contracts  Awarded 


ROADS  AND  STREETS. 

Ala.,  Guntersville — w.  G.  Taylor  Construction  Co.. 
Wilsonville.  Ala.,  awarded  contract  to  grade  and 
drain  18  miles  Guntersville  and  Boaz  Rd.,  $150,000 
available. 

Ariz.,  Globe — McPeak,  Dillon  &  Brucknian.  620 
Security  Bldg.,  Los  Angeles,  awarded  contract  for 
paving  Broad  St.,  1.1  miles,  with  one  course  cone, 
at  $163,943. 

Ariz.,  Tucson— R.  Mackay  &  Co..  312  E.  4th  St., 
awarded  contract  for  bldg.  6-mile  Sec.  2,  Arivaca 
Hd..  at  $57,327. 

Cal.,  Fresno — Federal  Constr.  Co..  Fresno,  award- 
ed contract  for  constructing  Sec.  A.  Route  8.  and 
parts  of  Sees.  B,  Route  8  and  A,  Route  7,  county 
highway:  4.5103  miles,  at  $110,240;  also  contract  tor 
paving  Sees.  A  &  B.  Route  26;  9.11  miles,  with 
asph.   cone,  at  $218,078. 

Cal.,  Los  Angeles — Wm.  Liddinpton.  420  E.  60th 
St..  awarded  contract  for  impvt.  of  first  alley  west 
of  Kingsle.v  Drive  betw.   1st  alley  so.  of  Temple  St. 


and  First  St.,  at  $4,174;  Rogers  Bros.  Company,  350 
Merrick  St.,  awarded  contr.  for  paving  Lark  Ellen 
Ave.,  in  Rd.  Impvt.  Dis.  168,  with  oil  macad.  on 
disintegrated  granite  base;  also  constructing  metal 
pipe  and  cone,   culverts,  at  $67,360. 

Cal.,  Los  Angeles— W.  D.  McCray.  424  Am.  Bk. 
Bldg..  awarded  contr.  for  impvt.  of  Gleason  Ave. 
betw.  Indiana  and  Lorena  Sts.,  at  $22,936:  Wm.  L. 
Riley,  210  S.  Fremont  Ave.,  awarded  contr.  for 
impvt.  of  Berkeley  Ave.  betw.  Lemoyne  St.  and 
Lakeshore  Ave.,  at  $1,941;  Wm.  Liddington.  420  E. 
60th  St.  awarded  contract  for  impvt.  of  1st  alley  so. 
of  7th  St.,  no.  of  Carondelet  St.  and  another  alley, 
at  $4,767;  Lagana  Land  Co..  Consolidated  Realty 
Bldg..  awarded  contract  by  city  for  paving  Cudahy 
Ave.,  involving  560  cu.  yds.  excav..  4.316  ft.  shaping 
roadbeds  and  10,625  sq.  ft.  4-in.  Willite  pavement; 
Janss  Investment  Co..  Metropolitan  Bldg..  will  grade 
and  oil  streets,  constr.  cem.  curbs  and  walks,  lay 
gas,  water  and  sewer  mains  in  60-acre  subdiv.,  on 
Lus  Felix  Rd.  and  Vermont  Ave.,  by  Day  Labor 
under  supervision  of  W.  H.  Tuck,  Engr.  Est.  cost 
abt.  $10,000. 

Ga..  Chatsworth — Hagedom  Constr.  Co..  Com- 
merce, awarded  contract  for  bldg.  6.7  miles  soil 
surface  road  betw.  here  and  Whitfield-Murray 
County  line,   at  about  $75,000. 

III.,  Glen    Ellyn — E.   M.   Scheflon.   Elgin,   awarded 


The  „JIZinertra 


9f 


Fountain  Ruling  Pen 


Will  do  a  whole  day's  work  with  one  filling 


•  „  Mineriya  "  • 


You  can  concentrate  on  your  work — use  any  kind  of  ink — will  not 

leak  or  blot. 

Guaranteed  to  operate  satisfactorily. 

Price  Only  $5.00,  Postpaid.  ORDER  TODAY! 
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contr.  for  pavinp  Forest  and  Penn.  Aves..  Park 
Blvd.  and  Oak  St.,  rein,  cone,  at  $67,609. 

la.,  Carroll — Peterson,  Shirley  &  Gunther.  1217 
"W.  O.  W.  BIdg..  Omaha,  awarded  contract  for  im- 
pvt.  of  19  miles  Coon  Rapids-Dedham-Templeton- 
Manning-  Rd..   24  ft.  wide,  at  $125,266. 

la.,  Kimberly — Warren  Constr.  Co..  Portland. 
Ore.,  awarded  contr.  for  9,3,50  sq.  yds.  Warrenite-B 
pavement  on  4-in.  crushed  rock  fdn.,  and  13.200 
sq.  yds.  Warrenite-B  pavement  on  3-in.  crushed 
rock  fdn. 

III.,  Lockport — R.  F.  Conway  Co.,  Chicago,  111., 
awarded  contract  for  asph.-conc.  pavement  on 
Hamilton   St.,   at   $21B,9<H.90. 

la.,  Sioux  City— C.  F.  Lytle  Constr.  Co.,  Lytle 
Blk..  Sioux  Cit.v.  awarded  contract  for  grading  and 
paving  14  miles  of  rd.  betw.  Sioux  City  and  Mo- 
ville:  also  3.73  mi.  betw.  Sioux  City  and  Sargent's 
Bluff.  Contr.  includes  66.067  cu.  yds.  grading  at 
$1.25  per  yd.;  18S,236  sq.  yds.  paving  at  $3.69  per 
yd.  reinf.  cone,  paving,  8  in.  thick,  20  ft.  wide, 
and  gravel  furnished  f.  o.  b.  pit  near  Correction- 
ville.  la. 

la..  Webster  City— C.  A.  Barnes.  323  5th  St..  Des 
Moines,  awarded  contract  for  grading  11  miles  Grant 
Hwy.  east  of  here,  24  ft.  wide,   at  about  $35,000. 

Kans..  Columbus — W,  C.  Judsch.  Sapulpa,  Okla.. 
awarded  contract  for  grading  and  graveling  13  miles 
Oswego  Rd.,  18  ft.  wide,  at  $187,504. 

Ky..  Frankfort — Geo.  M.  Eady  Co..  Louisville, 
awarded  contr.  for  construction  of  4-miIe  Kentucky 
rock  asph.  Louisville-Bardstow^n  Rd..  Nelson  Co.. 
at  $99,752. 

La,,  New  Orleans — Peterman  and  Loustalot, 
Franklin,  awarded  contract  for  bldg.  10.43  miles 
Hammond-Baton  Rouge  Hwv..  gravel.  Livingston 
Parish,  at  $125,714:  Craven  &  Lang.  1015  Hibernia 
Bk.  BIdg.,  awarded  contract  for  paving  Audubon 
St..  Zimple  St.  to  St.  Charles  Ave.,  Bitulithic,  at 
$28,623;  bldg.  subsurface  drains  to  A.  P.  Boh.  4148 
Banks  St.,   at   $49,106. 

Mich..  Crystal  Falls — Smith-Sparks-Burridge  Co.. 
Crystal  Falls,  awarded  contract  for  Co.  Rd.  73-1-B. 
Stamnaugh  Twp..  at  $32,703;  Class  A  gravel.  16  ft. 
wide. 

Mich.,  Lansing — Oakland  County  Road  Commrs.. 
Pontiac,  awarded  contr.  for  impvt.  of  1,366  miles 
State  Trunk  Rd..  involving  72.1  stations  fine  grad- 
ing and  16.029  sq.  yds.  bitum.  cone,  wearing  course, 
at  $39,658;  T.  H.  Duvall.  McBain.  awarded  contract 
for  grading,  draining  and  surfacing  3.575  miles 
State  Trunk  Line  Rd.,  20-1,  6  ft.  wide.  Osceola 
County,  at  $33,313. 

Mich..  Lansing — Jenks  &  Dewart.  1514  Military 
Ave.,  Pt.  Huron,  awarded  contract  for  grading  and 
surfacing  with  cone.  16.595  mi.  F.  A.  Proj.  38.  St. 
Clair  Co.,  Sects.  A,  B  and  C.  at  total  cost  of 
$635,231. 

Minn.,  Grand  Rapids — E.  W.  Coons  Co..  230  Cen- 
ter St  .  Hihbing.  awarded  contract  for  bldg.  7  mile 
Job  3004.  State  Rd.  9.  at  about  $150.00<1. 

Minn..  Luverne — Hanlon  and  Okes.  338  Lumber 
Exch.  Bldg..  Minneapolis,  awarded  contract  for  150.- 
000  sq.  yds.  cone,  paevment  on  6-in.  base,  at  $3.08 
per  sq.  yd. 

Mont..  Big  Timber — A.  Carlson.  Columbus,  award- 
ed contract  for  3  mi.  graveling,  Proj.  134.  at  $35,080. 

Minn..  Mantorville — Cameron.  .Joyce  &  Co..  Keo- 
kuk, la,,  awarded  contract  for  bldg.  F.  A.  Proj.  200, 
at  abt.  $50,000. 

Mont.,  Butte — A.  Carlson.  Columbus,  awarded 
contract,  subject  to  approval  of  Federal  Bureau  of 
Public  Roads  and  county  commissioners,  for  Proj. 
134.   Sweet   Grass  Co..    at  $35,080. 

N.  J..  Middlesex — Standard  Bitulithic  Co.,  New 
York  City,  awarded  contract  for  12,087  sq.  yds. 
Warrenite-Bithulithic  pavement  on  6-in.  cone.  fdn. 

N.  M  .  Sante  Fe — Dan  La  Roe.  Palestine.  Tex., 
awarded  contract  for  F.  A.  Proj.  22.  Guadalupe  Co.. 
at  $132,400.  exclusive  of  10  per  cent,  for  engrg.  and 
contingencies,  also  contr.  on  F.  A.  Proj.  28.  Grant 
Co..  at  $214,090.  exclu.  of  10  per  cent,  for  engrg.  and 
contingencies:  J.  V.  Stryker  Constr.  Co..  Denver. 
Colo.,  awarded  contract  for  F.  A.  Proj.  23.  De  Baca 
Co..  at  $33,672.  exclusive  of  10  per  cent,  for  engrg. 
and  contingencies,  and  contr.  for  F.  A.  Proj.  43, 
Torrance  Co..  at  $19,853.  exclusive  of  10  per  cent, 
for  engrg. 

N.  C  .  Raleigh— Porter  &  Boyd,  Realty  Bldg.. 
Charlotte,  awarded  contr.  for  impvt.  of  8.73  miles 
road  from  Hornet  Creek  to  city  limits  of  Whitakers. 
18  ft.  wide.  F.  A.  Proj.  73.   Nash  Co..  at   $143,375. 

N.  C.  Greensboro— R.  G.  Lassiter  &  Co..  327-33 
Monticello  St..  Arcade  Bldg..  Norfolk.  Va..  awarded 
contract  for  paving  Woodlawn  St..  cone,  or  other 
hard  .surf,   material,   at  cost  to  exceed  $100,000. 


N.  C,  Raleigh — State  Hwy.  Comm.  let  contract 
for  impvt.  of  4.54  mi.  rd.,  Forsyth  Co.  line  to 
Guilford  Co.  line,  18  ft.  wide.  Davidson  Co.  to 
Hclig  &  Sherill.  P.  O.  Box  9.  Winston-Salem,  at 
$56,587;  contr.  for  impvt.  of  7.63  mi.  rd.  betw.  Wil- 
son-Wayne Co.  line  and  Wiggins  Mill.  18  ft.  wide, 
and  6.25  mi.  rd.  from  Wilson  Twp.  line  to  Wilson- 
Nash  Co.  line,  to  Bd.  Rd.  Commrs..  Wilson  Co.. 
Wilson,  at  $30,826.  and  $25,984,  respectively, 

Ohio,  Dayton — C.  Hoolihan.  So.  Main  St.,  awarded 
contract  for  paving  1.7  miles  Troy  Pike  from  Van- 
dalia  southward  20  ft.  wide,  involving  20,000  sq. 
yds.   cone,  on  cone.   base,  at  $90,881. 

Okla.,  Antlers — Jno.  W.  Rocks,  McAlester,  Okla.. 
awarded  contract  to  construct  8  mile  gravel  road, 
at  $62,186. 

Okla.,  Idabel— S.  B.  McCartney.  Valiant.  Okla.. 
awarded  contract  to  construct  12  miles  of  road,  at 
$152,139. 

Okla.,  Newklrk — Ben  Flynn.  Newkirk.  awarded 
contract  for  paving  IVs  miles  cone.  road,  at  $62.- 
617;  M.  A.  Swatek  &  Co.,  Oklahoma  City,  contract 
for  .79  miles  brick  road,   at  $61,613. 

Okla.,  Oklahoma  City — ^Western  Paving  Co. 
awarded  contracts  for  paving  various  streets  here 
at    $85,000. 

Okla.,  Wilburton- J.  S.  Terry,  Poteau.  Okla.. 
awarded  contract  to  construct  2%  miles  gravel  road 
at   $42,350. 

R.  I.,  Providence — Lane  Constr.  Co..  37  Colony 
St..  Meriden,  Conn.,  awarded  contract  for  construct- 
ing section  of  Danielson  Pike  for  distance  of  5  miles 
bitum.,   in   town  of  Scituate.   at  $175,520. 

S.  C.  Columbia — J.  L.  Carroll  Co..  Anderson, 
awarded  contract  for  bldg.  12.722  miles  Columbia- 
Savannah  Hwy.  with  necessary  bridges  betw.  city 
limits  of  Orangeburg  and  sta.  1187  near  Bamberg 
Co.    line,    at    $61,189. 

S.  C,  Walhalla — Elliott  &  Sons.  Union,  awarded 
contract  for  topsoiling  8  miles  Seneca-Walhalla 
Rd..  at  about  $45,000. 

S.  D.,  Tyndall — Peter.son,  Shirley  &  Gunther, 
Omaha,  Neb.,  awarded  contr.  for  grading  and  drain- 
ing 12.942  miles  Tvndall-Lake  Andes  Rd.,  36  ft. 
wide,  F.  A.  Proj.  38,  Bone,  Homme  Co..  at  $48.- 
811. 

Tenn.,  Knoxvllle — Murray  Constr.  Co.  awarded 
contract  to  pave  Thompson  Place,  White  Ave.,  Pat- 
terson, Payne  and  Central  Sts. — Scott  Ave.  to 
Southern    Ry.,    etc.,    at    $126,000. 

Tex.,  Center — Smith  Bros.,  Crockett,  Tex., 
awarded  contract  to  construct  35.5  miles  Hwy.  22 — 
San  Augustine  Co.  line  to  La.  State  line,  at 
$319,490. 

Tex.,  Dallas — Uvalde  Paving  Co.  awarded  con- 
tract to  pave  Thomas  St..  at  $76,383;  Texas  Bitu- 
lithic Co.   contract  to  pave  Dickason   St.,   at  $9,939. 

Tex.,  Georgetown — W.  Dozier,  Taylor,  Tex., 
awarded  contract  to  construct  60  miles  hard-sur- 
faced  road.    $900,000   available. 

Tex.,  Leavenworth — Contracts  for  grading,  con- 
structing culvts.  and  bridges,  etc.,  on  Sects.  D.  E 
and  D.  12  miles  of  Fort-to-Fort  Hwy.  betw.  Ton- 
ganowie  and  Wyandotte  Co.  line,  awarded  as  fol- 
lows; brdgs.  along  the  12  miles  of  highway  award- 
ed to  D.  Munroe.  Kansas  City.  Kans..  at  $73.- 
417;  culvts.  and  small  brdgs.  on  Sec.  F.  Proj.  13. 
to  F.  M.  Clark.  Savannah.  Mo.,  at  $38,476:  grading 
on  Sec.  F,  to  Gaines  Bros..  Fairland.  Okla..  at 
$96,079;  List  &  Hallett,  Kansas  City,  Mo.,  grading 
and   culvert  work  on   Sec.    F,   at   $128,977. 

Tex.,  Nacogdoches  —  Following  road  contracts 
awarded:  H.  F.  Bland.  St.  Augustine.  Tex.,  9.73 
miles  Highway  35.  at  $76,838,  and  23.17  miles  Hwy. 
21.  at  $712,319;  also  contract  for  19.58  miles  Gar- 
rison Rd..  from  Nacogdoches  to  Shelby  Co..  at 
$138,607. 

Tex,,  Orange — Houston  -Constr.  Co..  McKlnney 
Ave.,  Houston,  awarded  contract  for  grading  sur- 
facing and  draining  4.98  miles  Hwy.  No.  3,  Orange- 
Beaumont  Rd..  at  $245,598.  including  10  per  cent, 
for  engrg.   and  contingencies. 

Tex.,  Sinton — San  Patricio  Co.  Commrs.  will  con- 
struct 12.5  miles  Corpus  Christi  Rd.  in  District  No. 
5;  let  contract  to  Defined  Road  Dist.  No.  5,  care  of 
Commrs.  Benson,  Caldwell  and  Vogel,  at  $188,148. 
including  materials;  also  contract  to  same  Dist,  for 
15.06  miles  Hwy.  No.  9.  at  $162,138. 

Wash.,  Seattle— F.  McLellan,  1720  16th  Ave,, 
awarded  contract  for  paving,  grading  and  curbing 
Seattle  Blvd.  et  al.,  involving  10,270  sq,  yds.  brick 
blk.  on  6-in.  base.  10,760  sq.  yds.  8-in.  cone,  3,250 
lin.  ft.  armor  cone,  curbing,  6  500  lin.  ft.  special 
cone,  curbing  and  65,000  cu.  yds.  earth  excav.,  at 
$176,888. 

Wis.,    Elkhorn — McGucken    Constr.    Co..    Milwau- 
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Motor  Truck  Operation  and  Accounting  LXVI 


KEEPING     HIGHWAY     DEVELOP- 
MENT ABREAST  OF  HIGHWAY 
TRANSPORTATION 

The  warning  note  struck  some  time  ago 
by  Chairman  S.  M.  Williams,  of  the  Fed- 
eral Highway  Council,  against  establish' 
ing  highway  transportation  beyond  high- 
way development,  is  finding  lodgment  in 
traffic  circles. 

As  a  result,  prominent  traffic  men  co- 
operating with  the  Federal  Highway 
Council  are  now  taking  hold  of  the  trans- 
portation problem  with  a  determination 
to  insure  the  construction  of  roads  around 
industrial  and  commercial  centers  that 
will  prevent  a  return  to  congested  con- 
ditions. 

They  do  not  propose,  according  to  C. 
W.  Reid,  manager  of  the  Transportation 
Bureau  of  the  council,  to  be  caught  nap- 
ping when  the  traffic  tide  begins  to  rise 
again.  "For  this  reason,"  said  Mr.  Reid, 
many  traffic  managers  throughout  the 
country  are  going  to  give  a  closer  study 
and  a  more  determined  application  to  the 
motor  truck  terminal  zones  as  a  co- 
operating branch  of  the  railway  and  ex- 
press service."  Now  that  the  railway 
express  merger  has  been  approved  by  the 
Interstate  Commerce  Commission,  it  is 
the  belief  that  the  next  great  step  for- 
ward will  be  to  throw  short  haul  tonnage 
to  the  motor  truck  as  fast  as  the  change 
can  be  brought  about  along  practical 
lines. 

Rather  than  run  the  risk  of  getting  the 
"cart  before  the  horse,"  it  must  be  un- 
derstood that  the  policy  of  the  Council 
is  along  the  lines  indicated  by  Chairman 
Williams  in  his  statement  at  the  recent 
conference  held  by  the  Council's  Trans- 
portation Committee  in  New  York. 

"The  Federal  Highway  Council,"  said 
Mr.  Williams,  "is  working  upon  the  be- 
lief that  the  future  development  of  any 
type  of  transportation  will  largely  depend 
upon  the  economic  service  which  that  type 
may  render  the  communities  served.  We 
have  heard  a  great  deal  about  the  short 
haul  and  the  necessity  for  its  being 
turned  over  to  the  highway.  Articles 
have  been  written,  columns  have  been 
published,  and  the  public  has  been  worked 


up  to  a  fever  heat  over  the  tremendous 
possibilities  of  diverting  the  short  haul 
to  the  highways.  I  fear,  however,  that 
the  important  part  of  the  entire  subject 
has  been  overlooked,  that  is  the  necessity 
for  an  improved  highway. 

"Admitting  that  the  short  haul  freight 
is  not  a  function  of  the  railroads,  and 
recognizing  the  necessity  of  relief  to  the 
railroads  so  that  their  equipment  may  b? 
employed  in  the  longer  and  more  profit- 
able haul,  I  do  not  feel  that  the  Public 
Utilities  Commissions  of  the  various 
states  will  be  willing  to  relieve  the  rail- 
roads of  that  responsibility  until  the  pub- 
lic is  assured  of  a  substitute  that  will 
give  at  least  as  satisfactory  and  depend- 
able service.  With  the  exception  of  a  few 
instances  the  highways  of  our  country  are 
not  in  position  to  assume  the  burden  ot 
the  short  haul  now  handled  by  the  rail- 
roads, and  therefore,  is  it  not  time  to 
begin  the  promotion  of  this  subject  from 
the  bottom,  rather  than   from   the   top? 

"I  feel  that  as  part  of  the  very  im- 
portant work  of  this  committee,  it  will 
be  necessary  for  them  first  to  analyze 
what  intelligently  constitutes  the  short 
haul.  Secondly,  they  should  ascertain  bj 
Intensive  study  and  investigation  high- 
way conditions  in  the  various  communi- 
ties, with  a  view  to  encouraging  the  de- 
velopment of  highways  necessary  to  meet 
this  specific  traffic  need." 

IJUnois  Has  Motor  Truck  Test  Road 
Under  Construction 

The  following  interesting  paragraph  is 
from  Bulletin  No.  5,  of  the  Illinois  High- 
way Commission,  recently  Issued: 

The  Introduction  of  motor  trucks  has 
caused  more  confusion  and  uncertainty  to 
the  highway  engineers  designing  road 
pavement?  than  the  change  from  the 
horse  drawn  vehicle  to  the  passenger  car. 
The  questions  which  arise  to  confront  the 
engineer  today  are:  "Where  is  the  eco- 
nomical limit  for  motor  truck  loads;  and 
the  corresponding  limit  for  the  type  and 
thickness  of  the  pavement?"  "What  is 
the  load  carrying  capacity  of  the  stand- 
ard types  of  hard  surfaced  pavements  of 
varying  thickness?"  In  order  to  answer 
these  questions  with  some  degree  of  cer- 
tainty former  Governor  Lowden  has  urged 
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The  most  powerful 
motor  truck  made 

PIERCE -ARROW  preeminence— as  the 
truck  which  lasts  longest — is  recognized 
by  all  truck  buyers.  Most  of  them  admit 
its  superior  economy  and  efficiency — the 
truck  which  works  constantly. 

Eventually  it  will  be   known  to  all  as 
the  most  powerful  truck  built. 

THE  extraordinary  power  of  grades,  through  sand  and  over 

Pierce- Arrow  Trucks  is  due  rough   going  —  saving    money, 

to  the  Dual  Valve  Engine.  saving  time,  saving  labor  and 

Its  power  is  not  only  suffi-  reducing    strains    and    repairs 

cient  for  any  ordinary  service,  and  time  spent  in  the  shop, 

but  is  equal  to  any  extraordin-  Pierce-Arrows  cost  no  more 

ary  demand.  than  any  good  truck  and  earn 

It"  will  pull  out  of  holes,  up  more  constantly. 


48 


of  the  First  Fifty  trucks  still 
running  after  9  years'  service. 


lerce 


Ar 


row 


CHASSIS  PRICES 
2 -ton  $3750 
3J-ton     4950 
5 -ton     5700 

All  Prices  F.O.B.  Bufblo 


THE  PIERCE-ARROW   MOTOR   CAR   COMPANY,  BUFFALO,  N.  Y. 
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that  Illinois  carry  on  some  definite  ex- 
periments looking  to  the  solution  of  these 
problems.  The  construction  of  a  test 
road,  in  which  the  federal  govern- 
ment is  co-operating,  is  now  well  under 
way.  The  road  will  be  completed  early 
in  the  summer  of  1921,  and  the  tests 
will  be  made  immediately  following  its 
completion.  It  is  believed  that  the  re- 
sults obtained  will  give  a  very  definite 
idea  of  the  value  of  the  different  types 
and  thicknesses  of  pavement  for  carrying 
truck  loads;  and  also  will  furnish  a  basis 
for  deciding  how  heavy  our  pavements 
should  be  built,  and  the  limits  of  the 
loads  which  should  be  carried  thereon. 

Automotive  and  Railway  Relations 
Railroads  welcome  the  motor  truck,  ac- 
cording to  the  well-known  "Railroad  Re- 
view." This  will  be  interesting  news  to 
the  motor  truck  manufacturing  interests. 
There  has  been  reported  in  the  past  an 
apparent  attitude  of  antagonism  toward 
the  commercial  car  in  general.  It  has 
been  claimed  that  where  good  roads 
were  general,  the  truck  was  cutting  into 
the  tonnage  of  the  railroads.  "There  was 
some  reason  for  the  general  comment  re- 
garding the  antagonistic  feeling  of  the 
railroads  for  the  motor  truck,"  said  W.  G. 
Rath,  of  Napoleon  Motors  Company,  Tra- 
verse City,  Mich.,  "for  wherever  any  sec- 
tion such  as  California  possessed  ideal 
highways  in  great  system,  making  possi- 
ble a  wide-spread  transportation  of  freight 
without  recourse  to  railroads,  the  loss  to 
the  railroads  in  freight  haulage  was  con- 
siderable. It  is  in  cases  where  long  dis- 
tance hauling  is  possible  that  the  rail- 
roads suffer.  The  latter  now  recognize 
that  the  economy  in  the  use  of  motor 
trucks  over  moderate  distances  is  not  to 
be  questioned.  They  are  unwilling  to 
grant  the  economy  of  truck  transporta- 
tion for  long  distances  ,and  their  antag- 
onism in  districts  where  this  is  possible 
has  hardly  been  questioned  in  the  past. 
With  the  great  additions  planned  to 
American  highway  systems  throughout 
the  country  there  can  be  no  doubt  that 
the  railways  will  suffer  a  decline  in  busi- 
ness as  the  truck  will  prove  much  more 
economical,  both  in  time  and  in  handling 
of  the  goods.  What  applies  today  to  mod- 
erate distances  applies  to  long  distances 
in  California,  and  will  apply  elsewhere 
in  the  same  way  as  road  conditions  im- 
prove, as  they  will  do  steadily." 
Motor  Truck  Versatile  in  Road  Building 
Hauling  gravel  from  the  pits  to  points 
along  the  road  is  just  one  phase  of  the 
work  performed  by  the  5-ton  White  truck 


owned  by  the  county  of  San  Luis  Obispo, 
California,  and  another  truck  of  like  ca- 
pacity operated  on  the  same  job  by  John 
Guy,  hauling  contractor.  When  all  phases 
are  considered,  the  effect  is  to  establish 
the  versatility  of  trucks  and  to  define 
sharply  the  contrast  between  old  and  new 
in  hauling  equipment  and  methods,  for 
struggling  along  with  the  powerful  motor 
trucks  a  few  teams  of  horses  are  still 
retained.  Their  presence  affords  an  un- 
escapable  opportunity  literally  to  measure 
the  "horse  power,"  the  endurance  and  ca- 
pacity for  work  of  the  motor  truck. 

Reduced  to  figures,  the  exact  superiority 
of  the  5-ton  truck  over  the  horse  would 
read  something  like  this,  according  to 
Supervisor  E.  C.  Loomis,  in  charge  of 
road  work  in  San  Luis  Obispo  County: 

"Each  truck  daily  made  six  round  trips, 
averaging  13  miles  in  length,  carrying 
between  5%  and  6  yds.  of  gravel.  Four 
horses,  pulling  a  wagon  and  2  yds.  of 
gravel,  made  two  round  trips  a  day,  two 
teams  thus  transporting  4  yds.  to  every 
35  hauled  and  spread  by  a  single  motor 
truck. 

"Besides,  horses  tire  quickly.  They 
also  consume  an  enormous  amount  of 
feed.  Motor  trucks  are  tireless,  require 
little  attention,  and  their  upkeep  cost 
is  negligible  when  the  amount  of  work 
they  accomplish  is  considered." 

When  not  engaged  in  hauling  gravel  or 
spreading  it  along  the  road,  the  trucks 
are  used  in  pulling  road  machinery  or, 
equipped  with  1,500-gal.  in  sprinkling  the 
road. 

The  present  method  of  excavating, 
loading,  transporting  and  spreading 
gravel  by  motor  truck  is  estimated  to 
cost  two-thirds  less  than  in  the  days 
when  horses  were  the  sole  equipment. 
Now,  workmen  plow  up  the  tenacious 
gravel  and  scrape  it  within  reach  of  the 
mechanical  loader  installed  at  the  side 
of  the  gravel  bank.  A  truck  can  be 
loaded  and  started  on  its  way  in  ten  min- 
utes. Arrived  at  its  destination,  the  truck 
distributes  its  load  by  means  of  the 
spreader  which  is  part  of  its  mechanism. 
During  five  months  of  1920,  eight  miles 
of  gravel  were  laid  in  San  Luis  Obispo 
County. 

New  Two-Way  Side  Dump  Body 

A  new  two-way  side  dump  body  con- 
structed according  to  the  ideas  of  various 
city  engineers,  is  now  being  marketed  by 
the  Warner  Manufacturing  Company,  of 
Beloit,  Wis.  The  peculiar  conditions  at- 
tached to  ash,  rubbish  and  garbage  re- 
moval in  municipalities,  have  been  giv- 
en due  consideration  in  the  design  of  both 
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PAC  KARD 


Investing  Public  Funds  in  Trvicks 
of  Proven  Worth 


Municipal  officials,  in  specifying 
Packard  trucks  for  fire,  police,  and 
public  improvement  work,  are  in- 
vesting the  public  funds  in  motor 
equipment  of  proved  dependability 
and  worth. 

In  the  city  of  Peoria,  Illinois,  for 
example,  two  Packard  trucks  have 
been  in  the  service  of  the  fire  de- 
partment for  a  year  and  a  half. 

During  this  time,  one  truck  answer- 
ed 396  alarms,  at  which  50,550  feet 
of  hose  were  laid,  worked  329  hours, 
and  covered  808  miles.   The  other 


answered  222  alarms,  at  which 
30,300feet  of  hose  were  laid,  worked 
316  hours,  and  traveled  289  miles. 

Public  property  has  been  protected 
by  Packard  truck  speed  and  depend- 
ability. Public  expenditures  have 
been  reduced  by  the  savings  in  ton- 
mile  and  repair  costs  effected  by  this 
equipment. 

Such  performance  has  its  source 
in  the  correct  design  of  Packard 
trucks,  the  precise  way  they  are  built, 
the  scientific  manner  in  which  each 
truck  is  specified  to  its  job. 


PACKARD  MOTOR  CAR  COMPANY  .  DETROIT 

CZsh  the  man  iA)ho  owns  one 
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trailer  and  body.  The  combination  of 
trailer  and  body  Is  covered  by  patent.  It 
Is  claimed  that  this  equipment  has  been 
tested  under  the  most  severe  conditions 
over  a  period  of  several  months  and  has 
stood  up  well  under  the  tests.  The  fol- 
lowing features  are  claimed: 

Low  price.  Interchangeability  of  the 
trailer  equipment  with  other  bodies  for 
other  uses.  Simple  construction  in  both 
trailer  and  body,  guaranteeing  low  rate 
of  depreciation  and  long  life.  Possibility 
of  operating  trailer  and  turning  it  around 
In  narrow  alleys.  Simple  body  construc- 
tion, assuring  complete  discharge  of  the 
load.  Loading  edge  from  ground,  2^/2  yd.. 
59  ins.;  3Vi  yd.  body,  62  ins.  When  body 
Is  dumped,  the  lower  edge  of  body  clears 
the  dumpage.  Body  is  under  constant 
control  of  cables,  thereby  eliminating  the 
jumping  off  of  body  from  the  trailer. 
Quick  operation,  as  it  takes  only  50  sec- 
onds to  raise  the  body  to  complete  dump- 
ing position,  and  after  dumping,  the  body 
returns  to  its  horizontal  position  by 
gravity. 

Light  weight  of  the  entire  outfit  in  com- 
parison with  the  usual  drop  frame  con- 
struction, which  will  permit  hauling  by 
mules  or  horses. 

Motor  Trucks  are  Bringing  the  "Wagon" 
Coal  Mines  to  the  Railroad 

Now  that  the  government,  mine  oper- 
ators, miners  and  railroads  are  once  more 
pulling  together,  the  problem  of  coal 
transportation  is  again  holding  the  atten- 
tion of  transportation  and  business  men. 
In  an  investigation  recently  conducted  by 
the  Federal  Motor  Truck  Co.,  of  Detroit, 
Mich.,  some  interesting  facts  concerning 
the  transfer  of  coal  from  the  wagon  mines 
— mines  without  railroad  switch  facili- 
ties— to  railroad  sidings,  were  brought  to 
light. 

The  new  government  rule  specifying 
that  wagon  mines  must  receive  their  share 
of  coal  cars,  but  requiring  the  mines  to 
load  them  within  24  hours,  has  compelled 
wagon  mine  operators  to  adopt  more  effi- 
cient methods  of  loading  and  delivering 
their  coal,  and  most  of  these  mines  are 
now  operating  trucks  instead  of  their  old 
horse  equipment. 

While  the  saving  in  time  that  the  trucks 
effected  is  interesting  and  important,  the 
investigations  produced  some  interesting 
comparison  of  costs  between  the  new  and 
old  methods.  These  costs,  of  course,  vary 
in  different  localities,  but  a  fair  aver- 
age of  the  cost  of  the  horse  and  wagon 
equipment  showed  that  it  cost  approxi- 
mately $1.50  per  ton  to  haul  the  coal  to 
railroad  sidings.     The  use  of  trucks  low- 


ered this  cost  to  approximately  50  cts. 
per  ton,  and  made  a  saving  in  the  total 
cost  of  mining  coal  of  from  $3.55  per  ton 
to  $2.55  per  ton,  or  approximately  28.2%. 
The  methods  of  unloading  trucks  at  the 
sidings  were  also  carefully  studied.  It 
was  found  that  special  facilities  for  un- 
loading were  necessary.  Accordingly  the 
Federal  Motor  Truck  Co.  designed  a  spe- 
cial elevating  dump  body  by  which  the 
truck  load  was  lifted  mechanically  to  a 
level  with  the  top  of  the  gondola  cars 
and  could  be  dumped  in  from  1  to  3  min- 
utes. Unloading  the  same  load  by  hand 
usually  required  about  30  minutes. 

Fi,giiring    Truck    Depreciation 

"Five  years  from  now  this  motor  truck 
will  be  off  the  roads,  hence  it  must  also 
be  off  our  books." 

Thus,  arbitrarily,  the  cost  accountant 
was  formerly  wont  to  give  any  new  motor 
truck  his  employer  might  purchase  five 
years  to  toil,  depreciate  and  finally  dis- 
appear, after  having  returned  its  original 
cost,  subsequent  upkeep  and  a  tidy  sur- 
plus for  profit. 

So  far,  so  good.  But  five  years  later 
the  error  in  such  an  inflexible  cost  sys- 
tem became  apparent,  for  the  motor  truck, 
if  it  was  a  good  truck,  refused  to  retire 
from  active  duty  despite  the  fact  that, 
theoretically,  its  working  days  were  over. 

In  fact,  so  many  trucks  that  went  into 
service  10  years  ago  are  still  working 
and  earning,  years  after  they  have  writ- 
ten their  original  cost  off  the  books,  that 
a  few  cost  accountants  have  chosen  to 
measure  truck  longevity  by  miles  rather 
than  years.  Age  yielded  to  mileage  as  the 
unit  of  measure — and  100,000  miles  was 
considered  a  liberal  allowance  for  a 
truck. 

But  once  more  matters  were  compli- 
cated by  the  good  trucks,  for  so  many 
of  them  rounded  the  100,000-mile  post 
and  kept  right  on  going  that  the  record 
ceased  to  excite  wonderment.  For  in- 
stance it  is  announced  that  533  Whites 
still  in  service  are  known  to  have  traveled 
100,000  miles;  106  have  exceeded  150,000 
miles;  94  are  somewhere  on  the  200,000 
to  300,000  miles  lap;  while  25  trucks 
have  forged  ahead  of  the  field,  well  be- 
yond the  300,000-mile  mark.  The  figures 
in  each  group  are  approximately  double 
those  revealed  by  the  1919  tabulation  of 
letters  from  owners. 

Truck  Makes  Good  Record  on  Road 
Work 

Mr.  J.  D.  Harvey,  sales  manager  of  the 
Southern  Clay  Manufacturing  Co.,  Chat- 
tanooga, Tenn.,  recently  gave  the  follow- 
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MEAD- MORRISON  SERVICE 


A  trained  staff  of  engineers  gives 
its  attention  entirely  to  obtaining 
maximum  usefulness  from  equip- 
ment in  the  hands  of  clients. 


MEAD- 


Cranes  for  Motor  Trucks 

Mead-Morrison  are  known  as  builders  of  practical, 
time-saving  hoisting  and  loading  apparatus  for  motor 
trucks. 

We  are  now  producing  the  Mead-Morrison  Motor 
Truck  Crane.  The  one  illustrated  here  is  particu- 
larly adaptable  for  loading  bales  of  wool,  cotton, 
lumber — short  lengths,  crates,  boxes  and  general 
merchandise.  Its  time-  and  labor-saving  value  is  re- 
markable. 

In  addition  to  the  crane  shown  above,  we  make  a 
heavy-duty  Single  Line  Motor  Truck  Crane  suitable 
for  general  use,  including  lifting  magnet  and  grab 
bucket  work. 

Our  representative  will  gladly  call 
and  give  you  oomplete  details. 

MEAD-MORRISON 

MANUFACTURING  COMPANY 

226  Prescott  St.         East  Boston,  Mass. 

DISTRIBUTORS 
MartinsviUc,  Va  American  Truck  Body  Co.;  Pitts- 
burgh^ Pa.,  Auto  Truck  Equipment  Co.;  I^os  Angeles, 
Cal..  Edward  R.  Bac.m  Co.;  San  Francisco,  Cal..  Ed- 
ward R.  BactmCu.;  St.  Louis.Mo.,  HummelMfg.Co.- 
Lnnu  Island  City  N.  Y.,  Interboro  Hoist  &  Body  Co. i 
Baltimore,  Md.,  Kunkel  fcerviceCo.;  Detroit,  Mich 
Mansfield  Steel  Corp.:  Philadelphia,  Pa..  Motor 
Truck  Equipment  Co. ;  Indianapolis,  Ind.,  William 
Ogden;  Springfield,  Mass.,  Springfield  Commercial 
Body  Co.;  Cambridge,  Mass. .Springfield  Commercial 
Body  Co.;  Cleveland,  Ohio,  The  Truck  Engineering 
Co.;  Richmond,  Va.,  Virginia  Truck  Body  Co.;  Chi- 
cago, 111.,  Wisconsin  Motor  Parts  Co. 
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ing  Information  on  the  performance  of  a 
2-tQn  Federal  truck  on  road  work: 

"Have  just  looked  up  our  records  on 
the  truck  and  find  we  purchased  it  in 
December,  1916.  From  that  time  until 
this  date,  our  repair  parts  bill  has  only 
been  $119.56,  and  some  of  this  was  for 
repair  parts  for  the  dumping  hoist  and 
an  oversize  set  of  piston  rings.  From 
Dec,  1916,  to  Jan.,  1919,  our  repair  parts 
bill  was  $9.06.  The  remainder  of  the 
cost  has  been  since  then,  or  in  the  third 
and  fourth  years  of  this  truck's  service. 

"We  have  used  this  truck  hard — it  has 
been  on  all  the  paving  and  road  work 
done  by  us  in  Florida  and  Alabama  in 
the  last  four  years.  We  still  have  the 
original  set  of  tires  on  it.  On  our  Vo- 
lusia County,  Fla.,  job  we  handled  over 
10,000  tons  of  shell  alone  with  this  truck 
in  addition  to  a  large  quantity  of  other 
material.  At  Troy  and  Enterprise,  Ala., 
we  handled  about  15,000  tons  of  paving 
brick,  12,000  tons  of  sand,  gravel  and 
rock,  and  5,000  bbls.  of  cement.  It  is  now 
doing  good  work  every  day  on  a  road 
job  near  Milton,  Fla.,  hauling  sand,  slag 
and  cement,  etc.,  through  heavy  sand  over 
as  poor  a  road  as  I  ever  trucked  over. 

"I  don't  recall  of  this  truck  ever  being 
in  the  shop,  and  believe  that  all  the  re- 
pairs necessary  have  been  done  by  the 
drivers.  The  motor  has  never  been  down 
except  recently  to  install  oversize  rings. 
In  addition  to  work  service,  the  truck 
has  been  driven  cross  countiy  from  job 
to  job,  hauling  men  and  camp  outfits. 
Some  of  the  trips  were  over  300  miles. 

"We  feel  we  have  gotten  our  money's 
worth  out  of  This  truck.  I  only  wish  all 
our  trucks  had  given  us  half  as  good  serv- 
ice as  the  2-ton  Federal.  After  this  job 
is  finished,  will  need  a  new  set  of  tire.s 
all  around,  and  believe  large  pneumatics 
would  be  the  thing." 

ZV2-T0H  Truck  Saves  $1,300  per  year 
Over  Horse  Hauling 

"Motor  trucks  have  a  distinct  advantage 
over  horses  for  a  business  requiring  ir- 
regular hauling,"  says  Mr.  E.  0.  Johnson, 
one  of  the  proprietors  of  the  Anchor  Stone 
Co.,  of  Minneapolis,  Minn. 

"A  horse  will  do  just  so  much  work  a 
day,  and  then  he  is  through.  He  eats 
as  much  whether  he  is  standing  in  the 
barn  half  the  time  or  out  on  the  road  all 
day.  A  good  motor  truck  will  go  fast 
and  far  and  long  as  you  want  it  to.  When 
it  isn't  working,  it  costs  you  nothing  for 
gas  and  oil. 

"This  difference  is  particularly  notice- 
able in  our  business,  which  is  the  manu- 
facture   of    concrete    laundry    tubs    and 


concrete  building  blocks.  Our  work  is 
done  on  order,  so  that  the  daily  amount 
of  hauling  varies  greatly.  When  we  are 
rushed,  it  would  take  two  2-horse  teams 
to  make  our  deliveries;  at  other  times 
one  team  could  do  the  work.  A  truck 
is  flexible  enough  to  take  care  of  the 
fluctuation.     Horses  are  not. 

"We  are  using  a  3%-ton  Garford,  pur- 
chased in  the  latter  part  of  1916,  so 
that  it  is  nearly  four  years  old.  We  also 
have  a  small  light  car  for  running  er- 
rands, but  the  truck  does  our  real  work. 
It  delivers  building  blocks  and  laundry 
tubs  on  order;  and  when  in  a  pinch  our 
sand  supply  runs  low,  it  goes  out  and 
brings  in  a  load. 

Makes  Capacity  Deliveries  Over  Vnpaved 
Streets 

"When  the  truck  is  hauling  stone.  It  is 
loaded  to  capacity.  It's  never  overloaded, 
however,  no  matter  how  big  our  rush,  be- 
cause we  know  that  doesn't  pay.  Only 
this  morning  I  saw  a  truck  go  by  here 
carrying  a  double  load  and  running  at 
top  speed.  That  driver  is  a  fool,  and  the 
owner  of  the  truck  is  going  to  have  a  big 
repair  bill.  Most  of  our  work  is  done 
for  construction  jobs,  and  in  making  de- 
liveries it  is  often  necessary  for  the  truck 
to  run  over  unpaved  streets  and  into 
vacant  lots  where  the  going  Is  bad.  This 
means  hard  usage  for  a  truck.  Our  driver 
never  runs  faster  than  12  miles  an  hour, 
and  usually  he  goes  slower. 

"The  truck  travel  29.6  miles  a  day 
on  the  average.  This  is  not  bad,  con- 
sidering that  it  often  works  only  part 
time,  and  seldom  makes  long  trips.  Oc- 
casionally it  goes  to  St.  Paul,  12  miles 
from  our  plant,  and  it  has  made  longer 
runs  that  we  would  not  attempt  with 
horses.  But  most  of  our  jobs  are  located 
near  the  plant  and  the  chief  demand  on 
the  truck  is  for  many  short  deliveries. 
Does  Heavy  Hauling  at  a  Cost  of  $11.46 
A  Day 

"In  spite  of  the  rough  usage  it  fre- 
quently gets,  our  truck  is  practically 
never  in  the  repair  shop.  The  first  two 
years  its  total  repair  bill  was  only  $25.62. 
The  third  year  we  gave  it  an  overhaul 
at  a  cost  of  a  little  over  $200.  We  esti- 
mate $175  a  year  for  maintenance  and  re- 
pair. The  actual  repairs  certainly  will 
not  exceed  this  amount,  and  the  driver 
maintains  the  truck  when  it  is  idle. 

"During  the  year  ending  July  1,  1920, 
the  truck  worked  270  days  and  traveled 
a  total  of  8,000  miles.  Our  operating  cost, 
based  on  the  National  Standard  Truck 
Cost  System,  was  only  $11.46  per  day,  in- 
cluding  $5.81   for  driver's   wages.      Such 
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ii  II  niarkably  low  cost  for  ii  3'/2-ton  truck 
doiiii;;   heavy    hauling  is  one  reason  why 
we  think  so  much  oi;  our  truck. 
Saves  $1,300.00  a  Year  Over  Cost  of  Horse- 
Hauling 

"A  2-horse  team  capable  of  doing  our 
work  would  cost  us  ^^  2.50  a  day  with 
driver,  or  $1  a  day  more  than  our  truck. 
This  is  a  saving  of  $270  a  year  for  the 
270  days  the  truck  actually  worked.  But 
our  rush  periods,  when  we  should  need 
two  teams,  would  approximate  one-third 
this  time,  or  90  days  each  year.  If  we 
could  get  that  additional  team  for  only 
the  90  days  when  it  is  absolutely  neces- 
sary, it  would  cost  us  $1,305  a  year.  So 
our  truck  actually  saves  us  $1,305  a  year 
on  our  hauling,  so  that  it  more  than  paid 
for  itself  the  first  three  years. 

"In  addition  to  this  cash  saving,  we 
must  give  the  truck  credit  for  Increased 
business  range  and  capacity,  and  greater 
flexibility  In  making  deliveries.  All  these 
factors  have  definitely  helped  In  extend- 
ing our  business." 


STUDY  AND  TREATMENT  OF  HIGH- 
WAY  SUBGRADE    AND 
FOUNDATIONS 

By  Charles  M.  Upham,  Chief  Engineer,  State 

Highway   Department,   State  House, 

Dover,  Del. 

The  subject  of  subgrade  and  foundation 
construction  is  not  a  new  one,  for  there 
are  many  evidences  that  attention  has 
been  given  to  this  detail  ever  since  the 
art  of  road  building  has  been  recorded. 
In  practically  every  instance,  however, 
this  detail  of  construction  was  masked 
under  the  name  of  "drainage,"  a  detail 
always  recognized  as  of  great  importance, 
much  talked  about,  but  not  ordinarily 
practiced. 

A  few  years  ago  many  of  the  failures 
in  roads  were  type  failures,  which  meant 
that  the  pavement  did  not  have  the  In- 
herent strength  to  withstand  the  demands 
of  traflic,  even  though  supported  on  a  sta- 
ble foundation  or  subgrade.  In  other 
words,  the  surface  pavement  broke  down 
under  traffic. 

Although  we  have  now  developed  road 
surfaces  that  satisfactorily  carry  the  pres- 
ent-day traffic  if  properly  supported,  we 
still  find  there  are  failures  of  these  stand- 
ard types. 

During  the  period  of  lighter  traffic  many 
standard  types  of  road  surfaces  were  de- 
veloped that  carried  the  traffic  satisfac- 
torily, even  on  the  less  stable  subgrades; 
but  with  the  coming  of  the  heavier  types 
of  vehicles  it  was  found  that  these  stand- 


ard types  of  pavement  would  carry  the 
heavy  traffic  only  over  well-drained  and 
stable  subgrades. 

While  much  has  been  said  and  a  certain 
amount  of  research  has  been  made  on 
drainage  problems,  it  Is  quite  obvious  that 
until  recently  the  greater  concerted  study 
has  been  made  on  pavement  surfaces,  and 
comparatively  little  complete  investiga- 
tion has  been  carried  on  relative  to  sta- 
bilizing the  subgrade  or  road  foundation. 
Problem  of  Subgrade  Stability 

Within  our  present  knowledge  of  per- 
manent surfaces  we  can  with  reasonable 
limits  compute  the  strength  and  resist- 
ance to  traffic,  provided  we  know  the  con- 
dition and  nature  of  the  subgrade;  but 
when  we  inject  the  varying  factors  that 
influence  the  stability  of  the  subgrade, 
the  conditions  present  a  new  problem,  one 
composed  of  many  variables  and  difficult 
to  solve.  The  high  first  cost  of  road  con- 
struction and  the  excessive  cost  of  road 
maintenance  make  it  necessary  that  a  de- 
termined effort  to  solve,  if  possible,  the 
question  of  stabilizing  the  subgrade,  no 
doubt  the  most  complicated  problem  yet 
remaining  in  road  building. 

Some  engineers  have  recognized  for  sev- 
eral years  that  different  soils  and  soil 
conditions  present  varying  degrees  of  sta- 
bility In  the  subgrade.  Various  methods 
have  been  followed  in  the  subgrade  treat- 
ment, but  in  general  standard  pavements 
have  been  laid  on  subgrades  of  different 
degrees  of  stability.  In  some  cases  the 
subgrade  was  not  sufficiently  firm  to  sup- 
port the  pavement  and  traffic,  and  in  oth- 
ers the  subgrade  was  of  such  a  nature 
that  a  cheaper  pavement  would  have  been 
sufficient.  This  practice  produces  an  un- 
economic condition,  which  is  not  flatter- 
ing to  the  highway  engineering  profes- 
sion, and  must  be  corrected  as  quickly  as 
possible,  if  we  do  not  wish  to  bankrupt 
every  state  in  the  Union  before  our  state 
highway  systems  are  completed. 
Present  Terminology 

In  this  paper  the  pavement  is  consid- 
ered the  artificial  surface,  the  road  foun- 
dation as  that  part  of  the  subgrade  that 
has  been  replaced  or  treated,  and  the  sub- 
grade  as  that  part  of  the  road  beneath 
the  road  foundation. 

In  general  the  strength  of  a  pavement 
is  a  function  of  Its  depth;  therefore,  any 
Increase  in  depth  will  materially  strength- 
en the  pavement.  It  would  probably 
never  happen  that  the  foundation  would 
be  as  strong  as  the  pavement,  but  the 
nearer  the  foundation  approaches  this  con- 
dition, the  greater  would  be  the  strength 
of  the  pavement,  for  the  foundation  would 
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act  in  a  proportionately  greater  capacity 
in  assisting  the  pavement  to  resist  traffic 
forces.  The  same  holds  true  with  regard 
to  the  subgrade  in  stabilizing  the  foun- 
dation, which,  in  turn,  stabilizes  the  pave- 
ment. 

It  would  be  practically  impossible  to 
classify  all  the  various  kinds  of  subgrade 
materials. 

The  wide  range  is  evident  on  roads  that 
have  failed.  Many  times  a  standard  pave- 
ment has  failed  in  spots  or  short  lengths, 
although  the  entire  road  has  been  sub- 
jected to  the  same  traffic.  Apparently 
this  is  due  to  the  fact  that  the  foundation 
or  subgrade  is  not  as  stable  in  these 
places  that  have  failed  as  elsewhere. 
These  failures  afford  opportunities  for  the 
study  of  subgrade  and  foundation  treat- 
ment, as  well  as  road  surface  design. 
Thin  Layer  of  Clay  Causes  a  Failure 
An  interesting  example  of  this  is  a 
bituminous  macadam  road  that  has  been 
failing  in  certain  points  for  a  lengthy 
period.  The  majority  of  the  soil  in  this 
vicinity  was  easily  drained  and  the  sub- 
grade  close  to  the  pavement  seemed  satis- 
factory, but  further  investigation  showed 
an  impervious  layer  of  clay,  not  over  1  in. 
in  thickness,  lying  in  a  generally  hori- 
zontal position,  which  prevented  moisture 
from  draining  away  from  these  points  in 
the  subgrade  where  the  failures  occurred; 
or,  in  other  words,  there  was  retained  suf- 
ficient moisture  to  make  the  subgrade  un- 
stable at  the  points  where  this  impervious 
material  became  a  part  of  the  subgrade, 
thus  producing  a  condition  which  caused 
the  pavement  to  fail. 

Below  this  impervious  layer  of  clay 
which  retained  the  moisture  was  a  sand 
that  was  easily  drained.  Had  this  clay 
been  removed  this  sand  would  have  af- 
forded a  stable  foundation  that  would  un- 
doubtedly have  prevented  the  pavement 
from  failing. 

Subgrade  Testing  Instrument 
Such  mistakes  as  this  could  probably  be 
brought  out  and  corrected  by  means  of 
some  subgrade  testing  instrument.  At  the 
present  time  there  are  several  tentative 
designs,  some  of  which  afford  means  of 
securing  many  valuable  data.  There  is 
much  to  be  done  in  perfecting  these  in- 
struments, however,  due  to  the  variation 
in  results  obtained  when  different  degrees 
of  moisture  are  present.  It  is  not  possi- 
ble to  control  this  factor  by  artificial  mois- 
ture, for  the  results  would  not  be  compar- 
able, due  to  the  fact  that  different 
amounts  of  moisture  do  not  have  the  same 
effect  on  the  stability  of  different  soils. 
Thus  it  can  be  seen  that  the  results  ob- 


tained from  subgrade  testing  instruments 
are  at  present  only  comparative,  and  re- 
liable only  between  very  narrow  limits. 
Some  instruments  for  testing  subgrades 
have  shown  results  varying  as  high  as 
200  per  cent,  where  the  difference  of  the 
amount  of  moisture  was  not  sufficient  to 
be  perceptible  to  the  eye. 

Stabiliziti^  the  Foundation 
The  subgrade  problem  resolves  itself 
Into  stabilizing  the  foundation  either  by 
draining,  by  excluding  the  moisture,  or 
by  constructing  a  foundation  course. 
Whichever  method  is  followed  simply  in- 
creases the  effective  depth  of  the  road 
surface  or  pavement,  inasmuch  as  the 
stabilized  foundation  or  subgrade  will  act 
as  increased  depth  of  road  surface.  The 
problem  consists  of  deciding  just  how 
much  should  be  spent  in  the  drainage  and 
how  much  should  be  spent  in  stabilizing 
the  subgrade. 

It  seems  perfectly  proper  to  assume 
that  the  bearing  power  or  stability  of 
most  soils  is  increased  by  the  absence  of 
moisture,  so  our  problem  can  be  more 
easily  solved  if  we  minimize  the  amount 
of  moisture  in  the  subgrade.  The  mois- 
ture enters  the  subgrade  from  the  surface 
in  the  form  of  rain,  from  the  sides  as  seep- 
age or  horizontal  capillarity,  or  from  the 
bottom  as  vertical  capillarity,  or,  as  in 
the  case  of  grades,  by  following  along  im- 
pervious strata  which  intersect  the  road 
surface  or  foundation. 

It  would  be  a  simple  matter  to  take 
care  of  the  water  that  enters  the  subgrade 
from  above,  as  this  would  mean  simply 
the  waterproofing  of  the  surface  and 
shoulders,  and  the  results  obtained  would 
be  far  in  excess  of  the  effort  and  the  cost 
expended. 

The  water  from  side  seepage  or  horizon- 
tal capillarity  could  be  taken  care  of  by 
an  intercepting  ditch  or  tile  and  stone 
drain.  This  would  mean  that  the  only 
other  source  of  disturbing  water  is  from 
below,  and  this  is  the  difficult  portion  of 
the  problem  to  solve. 

Capillarity 
In  many  soils  capillarity  will  draw  the 
water  from  2  to  5  ft.  in  comparatively 
large  quantities.  Some  authorities  claim 
that  the  capillary  action  will  extend  many 
feet  more.  It  is  quite  likely  that  this 
capillarity,  assisted  by  the  vibratory  ac- 
tion of  traffic,  would  cause  sufficient  mois- 
ture to  rise  in  the  subgrade  to  render  it 
unstable.  There  have  been  many  attempts 
to  break  up  the  capillarity,  some  of  which 
have  been  successful;  this  reduces  the 
problem  to  a  certain  extent.  Experiments 
have  been  tried  by  placing  a  layer  of  ma- 
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terlal  of  low  capillarity  beneath  the  pave- 
ment. The  tendency  is  to  prevent  the 
moisture  from  rising  above  this  layer, 
thereby  giving  greater  stability  to  the 
foundation,  which  is  in  a  degree  equiva- 
lent to  increasing  the  thickness  of  the 
pavement. 

These  are  conditions  that  exist  at  dif- 
ferent seasons  of  the  year  when  the  sub- 
grade  or  foundation  is  weakest.  This  Is 
when  the  subgrade  is  saturated  with  mois- 
ture, which  usually  occurs  during  the 
spring  thaw.  If  the  ground  has  been 
frozen  and  is  suddenly  thawed,  there  is  a 
layer  of  saturated  subgrade  directly  above 
the  frozen  material.  That  this  is  the 
worst  condition  that  may  exist  is  evi- 
denced by  the  general  breaking  up  of  the 
roads  in  the  spring  of  the  year.  Sub- 
drainage  under  these  conditions  is  of  lit- 
tle value.  This  condition  is  best  over- 
come by  open  ditches,  allowing  the  water 
to  run  off  as  soon  as  the  frozeu  material 
is  melted. 

If  the  conditions  are  such  that  the  sub- 
grade  or  foundations  cannot  quickly  dry 
out,  the  pavement,  almost  regardless  of 
type,  will  have  a  tendency  to  fail.  If  the 
subgrade  cannot  be  quickly  drained,  then 
one  of  the  best  methods  of  stabilizing  the 
subgrade  is  to  build  up  a  foundation  with 
a  material  of  high  bearing  value,  capable 
of  carrying  the  load. 

Some  Methods  Successfully  Used 

In  some  States  it  is  customary  to  build 
a  foundation  using  rocks  varying  in  size 
from  3  to  15  ins.  Although  this  method 
of  treatment  is  costly,  it  is  very  effective, 
and  many  roads  with  these  foundations 
have  been- carrying  heavy  traffic,  although 
surfaced  with  only  a  medium  heavy  pave- 
ment. While  a  foundation  of  this  sort  can 
stand  considerable  moisture  without  dele- 
terious effects,  still  a  constant  effort 
should  be  made  to  exclude  moisture. 

Another  method  that  has  met  with  suc- 
cess is  by  replacing  the  unstable  subgrade 
with  a  layer  of  a  higher  bearing  value 
material,  such  as  gravel  or  crushed  stone. 
This  not  only  stabilizes  the  foundation, 
but  prevents  water  rising  so  high  by 
capillarity.  Also,  it  provides  a  means  of 
drainage  should  the  moisture  for  any  rea- 
son rise  in  large  quantities  Into  the  foun- 
dation. 

Another  method  of  treatment,  though 
possibly  less  effective,  is  a  replacement  of 
unstable  subgrade  with  sand.  Thia  also 
tends  to  decrease  the  capillary  action  and 
additional  drainage  in  some  cases  should 
not  be  necessary. 

Waterproofing  the  Subgrade 
Capillarity  is  dependent  on  the  size  of 


the  pore  spaces  between  the  particles.  If 
these  are  large,  then  capillarity  ceases; 
if  they  are  filled  with  certain  material, 
then  capillarity  ceases.  This  suggests  a 
method  of  treatment  of  the  subgrade  such 
as  filling  the  subgrade  with  some  water- 
proofing material.  If  the  subgrade  can 
be  stabilized  by  this  method,  then  the 
effective  depth  of  the  pavement  is  in- 
creased by  the  amount  that  the  subgrade 
has  been  stabilized.  A  number  of  experi- 
ments of  this  nature  are  now  being  con- 
ducted by  the  Bureau  of  Public  Roads,  the 
results  of  which  are  bound  to  be  of  much 
interest  and  great  importance. 

There  are  undoubtedly  many  small  de- 
tails that  could  be  followed  that  would 
assist  in  the  stabilizing  of  subgrades.  It 
has  been  shown  that  by  plowing  or  break- 
ing up  the  surface  moisture  will  be  re- 
tained. Therefore,  it  would  seem  that  the 
reverse  should  be  true,  and  to  exclude 
moisture  the  subgrade  should  be  thor- 
oughly rolled  and  compacted. 

Another  place  where  this  subject  can 
be  effectively  handled  is  in  the  establish- 
ing of  the  grade  line.  Keep  the  grade 
high  unless,  by  making  a  cut,  an  impervi- 
ous material  can  be  removed  from  the 
subgrade  and  pervious  material  secured. 

Direction  Studies  Are  Taking 
It  cannot  be  hoped  that  a  single  paper 
can  more  than  touch  the  salient  facts  of 
this  subject,  as  great  questions  are  yet 
to  be  solved.  The  treatment  of  subgrades 
will  depend  on  the  results  found  in  the 
experiments  on  the  bearing  power  of 
soils;  on  experiments  to  prevent  capillary 
action;  on  results  obtained  In  underdrain 
experiments.  In  other  words,  there  are 
so  many  questions  that  must  be  solved, 
or  partially  solved,  before  the  question  of 
economically  treating  the  subgrade  and 
foundation  can  be  completed. 

Our  present  knowledge  of  the  subject 
assures  us  that  the  stability  of  the  sub- 
grade  or  foundation  depends  upon  the 
amount  of  moisture  in  the  subgrade;  the 
sandy  or  gravelly  soils  are  more  stable, 
but  in  order  to  stabilize  the  clay  soils, 
they  must  be  kept  dry  or  replaced  with 
different  material.  The  design  of  the 
subgrade  or  foundation  will  always  de- 
pend upon  the  drainage,  and  the  engineer- 
ing problem  Is  to  decide  whether  it  is 
more  economic  to  treat  or  replace  the  sub- 
grade  material,  or  to  provide  elaborate 
drainage,  or  a  combination  of  the  two. 

This  paper  by  Mr.  Upham  was  read 
at  the  annual  meeting  of  the  American 
Association  of  State  Highway  Officials, 
held  in  Washington,  D.  C,  on  Dec.  14, 
1920. 
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[start  construction  early -Move  materials  NO  WJ 


Avoid  the 
Construction 
Difficulties 
of  1920 


/"AN   unprecedented  demand  for  construction  materials 
VlA    overhangs  the  market.     Once  released,  this  demand 
*•     ^  can  be  met  satisfactorily  only  through  cooperation 
of  the  various  agencies  interested. 

Owners  and  public  officials  must  mature  plans  quickly, 
so  that 

Contractors  can  order  material  early 
Dealers  can  build  up  stocks 
Manufacturers  can  ship  promptly,  and 

Railroads  can  handle  business 
offered  quickly. 

Had  such  a  policy  prevailed  throughout  the  period  since 
the  armistice,  the  difficulties  experienced  in  carrying  on 
construction  work  during  1920  would  have  been  considera- 
bly lessened,  if  not  entirely  avoided.  Contracts  for  an  enor- 
mous f)eace-time  construction  program  were  awarded  too 
late  in  1919  to  permit  of  completion  during  that  year. 
This  deferred  demand  came  upxjn  an  unprepared  market 
and  was  carried  over  into  1920,  only  to  be  still  further 
hamfiered  by  the  large  construction  program  of  that  year. 
Not  only  was  the  greater  portion  of  1919  lost,  but  the  con- 
struction industry  impeded  by  railroad  congestion  was 
thrown  into  such  turmoil  in  1920  that  only  a  cessation  of 
contract  letting  could  clear  the  situation. 

Five  years'  accumulation  of  construction  still  awaits  contract  letting. 
If  such  contracts  are  awarded  early  in  1921  and  construction  proceeds 
in  an  orderly,  intelligent  and  efficient  manner,  material  manufacturers 
and  railroads  can  meet  the  situation.  Unless  this  plan  is  followed, 
difficulties  even  more  serious  than  those  of  1920  can  be  expected. 
You  share  with  others  a  measure  of  responsibility  in  preventing  a 
recurrence  of  such  a  situation. 

Due  to  handicaps  beyond  its  control,  the  cement  industry  operated 
at  only  approximately  70  per  cent  of  capacity  during  1920.  Notwith- 
standing earnest  and  sustained  effort  on  the  part  of  cement  manufact- 
urers, many  users  were  disappointed  due  to  their  inability  to  get  ship- 
ments when  and  where  wanted. 

Transportation  is  the  neck  of  the  bottle  regulating  capacity  of  in- 
dustry and  distribution  of  its  products.  Cement  is  now  available 
everywhere.  Manufacturing  capacity  has  always  been  equal  to  any 
calls  made  upon  it  unless  demand  has  been  concentrated  within  com- 
paratively short  periods. 

There's  no  time  like  Now  to  move  materials. 

PORTLAND  CEMENT  ASSOCIATION 


ArUnta 
Daila* 


napolii 


Lo-  Angelei 
M>lwauke« 
Minne«roli» 
New  York 


Parkersburg 
Pi  lis  bursts 
Ponland.  Oreg. 
Salt   Lake  Citv 


\'ancouver,  B,  C. 
Wathineton 
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EDITORIALS 


SHIP  CONSTRUCTION  MATERIALS 
NOW 

High  railway  officials  are  now  admit- 
ting that  there  is,  for  the  present,  a  sur- 
plus of  rail  transportation  facilities.  This 
is  indeed  a  great  change  from  the  asser- 
tions of  rail  men,  only  a  few  months  ago, 
that  some  years  must  pass  before  rail 
equipment  could  be  made  sufficient  to  the 
country's  needs.  Recognizing  much  poli- 
tical and  other  forms  of  propaganda  in  all 
railway  utterances  in  recent  years,  it 
seems  true  that  the  steam  lines  now  need 
business.  An  important  publication,  de- 
voted to  railway  interests,  is  conducting 
a  "Ship  Now"  propaganda  and  as  that 
publication  usually  speaks  with  full,  in- 
side knowledge  on  all  rail  topics  it  is  fair 
to  assume  that  the  roads  do  need  busi- 
ness and  can  therefore  handle  the  busi- 
ness brought  to  them  by  the  construction, 
or  any  other,  industry.  Since  it  appears 
that  the  railroads  can  handle  the  ship- 
ment of  highway  and  other  construction 
materials  now  it  is  clearly  wise  to  move 
as  much  material  as  possible  in  advance 
of  the  opening  of  the  construction  sea- 
son. 

In  recent  editorials  we  have  urged  this 
action  and  there  is  no  occasion  for  re- 
peating the  supporting  arguments  previ- 
ously advanced  in  this  connection.  The 
public  wants  a  record-breaking  output  of 
new  roads  in  1921  and  if  this  result  is  to 
be  achieved  it  is  essential  that  the  mate- 
rials be  at  hand  when  and  where  wanted. 

The  very  mild  winter,  with  its  freedom 
from  ice  and  snow,  has  facilitated  rail 
transportation  and  enabled  the  roads  to 
keep  up  with  the  demands  made  on  them. 
The  same  cause  has  decreased  the  move- 
ment of  coal,  thereby  easing  winter  traf- 
fic requirements.  The  rail  rate  advances 
have  overreached  their  mark  and  the  law 
of  diminishing  returns  has  at  last  come 
into  operation.  The  industrial  depression 
has  also  lessened  the  volume  of  rail  busi- 
ness. So,  for  a  variety  of  reasons,  the 
steam  roads  are  looking  for  business  and 
it  is  to  the  interest  of  the  construction 
industry  to  take  advantage  of  this  oppor- 
tunity to  get  good  service  from  the  rail- 
roads. 


Other  big  shippers  are  preparing  to 
grasp  the  opportunity  at  this  time.  While 
the  railroads  are  now  looking  for  busi- 
ness it  does  not  follow,  by  any  means, 
that  they  will  be  so  situated  in  the  spring. 
With  the  gradual  improvement  in  indus- 
try now  apparent  will  come  a  gradual  in- 
crease in  railway  business.  The  1920 
crop  is  yet  to  be  moved.  It  may  easily 
happen  that  by  the  time  the  construction 
season  opens  the  railways  will  have  good 
business  again;  if  so  the  construction  in- 
dustry will  not  be  the  most  favored  ship- 
per. 

To  take  advantage  of  this  opportunity 
award  contracts  as  soon  as  possible  and 
ship  the  requisite  materials  immediately 
thereafter.  It  will  be  a  matter  to  regret 
if  this  is  not  done. 


THE  PUBLIC  INTEREST  IN  PROPER 
COMPENSATION  FOR  ENGI- 
NEERS 

In  many  of  our  editorials  on  the  com- 
pensation of  engineers  we  have  tried  to 
emphasize  the  fact  that  it  is  to  the  inter- 
est of  the  general  public  to  pay  adequate 
salaries  to  engineers  so  as  to  get  and 
hold  good  men.  An  illustration  of  this 
point,  possessing  much  dramatic  interest, 
comes  to  us  now  in  the  announcement  of 
the  resignation  of  the  State  Highway  En- 
gineer of  Wisconsin. 

He  has  been  in  office  14  years  and  is 
widely  and  favorably  known  as  a  compe- 
tent and  conscientious  public  official.  He 
has  had  very  exceptional  experience  and 
his  powers  may  be  said  to  be  at  their 
zenith  now.  At  just  this  time  his  state 
has  much  money  to  spend  on  road  con- 
struction; half  as  much,  in  fact,  for  the 
year  1921  as  for  the  years  from  1912  to 
1920,  inclusive.  Surely,  it  is  unfortunate 
for  a  state  to  lose  such  an  official  under 
the  circumstances. 

We  can  only  hope  that  the  public  will 
heed  the  lesson  taught  in  this  resignation. 
Mr.  Hirst  has  issued  a  statement  explain- 
ing why  he  decided  to  take  this  step.  It 
has  been  widely  published  and  perhaps 
the  people  of  Wisconsin  will  appreciate 
the  significance  of  his  sacrifice. 
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After  telling  of  his  natural  pride  in  the 
work  he  has  accomplished  and  of  his 
pleasant  relations  with  all  his  associates, 
his  statement  says  that  despite  the  fact 
that  his  work  has  not  been  profitable  in 
terms  of  money  and  that  it  has  been  hard 
and,  at  times,  extremely  trying,  he  would, 
nevertheless,  gladly  have  continued  for 
the  rest  of  his  active  life  had  he  felt  rea- 
sonable assurance  that  public  sentiment 
would  support  the  legislature,  the  high- 
way commission  and  the  county  boards 
in  the  payment  of  salaries  adequate  to 
maintain  organizations  of  the  proper  ca- 
pacity to  handle  with  efficiency  the  tre- 
mendous expenditures  ahead. 

To  quote  from  his  statement: 

"A  proper  organization  to  control  this 
kind  of  construction  enterprise  cannot  be 
political,  it  cannot  suffer  too  great  annual 
changes  in  personnel.  It  must  be  an  or- 
ganization able  to  meet  on  an  even  foot- 
ing of  brains,  training  and  experience,  the 
best  organizations  that  the  manufacturers 
of  road  machinery  and  materials  can  buy. 
It  must  be  able  to  stand  knee  to  knee 
with  the  best  and  worst  contractors  and 
get  for  its  clients,  the  people  of  Wiscon- 
sin, good  construction  at  a  fair  price.  The 
public  must  equip  itself  with  eminently 
fitted  representatives  in  this  struggle,  or 
the  losses  in  poor  roads  and  unjustified 
prices  will  be  appalling. 

"I  had  hoped  to  build  up  such  an  organ- 
ization for  Wisconsin.  Until  the  public 
mind  grasps  the  situation  and  supports  a 
proper  scale  of  salaries  In  the  public  serv- 
ice, I  am  convinced  that  I  cannot  succeed. 
As  fast  as  I  train  men,  the  best  are 
picked  for  service  in  the  commercial  field. 
In  1920  the  Commission  lost  27  per  cent 
of  its  principal  employees,  and  indications 
are  that  the  losses  in  1921  will  be  even 
greater.  This  will  continue  to  be  the  case 
until  the  public  realizes  that  it  must  pro- 
tect itself  by  paying  more  nearly  the 
market  price  for  highway  training,  busi- 
ness experience,  brains  and  energy." 

The  statement  is  too  long  to  quote  in 
full  but  its  general  character  is  indicated 
in  the  two  paragraphs  quoted.  One  must 
admire  Mr.  Hirst's  presentation  of  the 
case  as  well  as  his  courage,  and  his  devo- 
tion to  the  public  interest  even  in  re- 
signing his  office.  The  case  for  the 
trained,  well  paid  public  servant  has 
never  been  stated  better  than  Mr.  Hirst 
has  stated  it  and  we  shall  watch  the  effect 
of  his  action  and  his  arguments,  on  the 
people  of  the  exceptionally  progressive 
and  enlightened  commonwealth  of  Wis- 
consin, with  the  very  closest  and  liveli- 


est interest.  If  the  public  can  anywhere 
be  expected  to  rise  to  such  an  occasion 
it  is  in  Wisconsin.  Here  is  a  chance  for 
that  magnificent  State  to  set  another 
mark  for  the  rest  of  the  states  to  shoot 
at  as  it  has  so  often  done  in  other  mat- 
ters in  the  past. 


ROAD  SHOW  SUCCESSFUL 

The  1921  Road  Show,  held  in  Chicago, 
Feb.  9-12,  was  a  distinct  success  in  the 
opinion  of  exhibitors  and  visitors.  A 
good  deal  of  equipment  was  sold  on  the 
spot  and  many  good  prospects  were  dis- 
covered. In  all  our  years  of  exhibiting 
copies  of  our  magazine  at  conventions 
and  shows  we  never  saw  the  demand  for 
it  that  existed  at  this  road  show.  In  fact 
the  very  liberal  quota  of  copies  set  aside 
for  this  use  was  exhausted  before  the 
show  ended.  Other  publishers  had  the 
same  experience,  of  course. 

These  matters  are  worthy  of  note  as 
evidence  of  a  very  great  interest  in  every- 
thing pertaining  to  road  construction  at 
this  time.  Undoubtedly  this  will  be  the 
greatest  year  the  highway  field  has  ever 
known,  with  useful  work  and  plenty  of 
opportunities  for  everybody. 


END  OF  THE  NEWER  MUCKRAK- 
ING 

There  are  evidences  that  the  newer 
muckraking  has  about  run  its  course.  Let 
us  hope  so.  We  refer,  of  course,  to  the 
damning  of  the  federal  government,  for 
everything  it  does  or  refrains  from  doing, 
and  everybody  connected  with  the  gov- 
ernment whatever  his  past  conduct  or 
creed.  Since  the  signing  of  the  armistice 
until  very  recently  there  has  been  one 
tirade  after  another  "agin  the  govern- 
ment" and  these  assaults  have  not  added 
much  to  the  reputation  of  the  American 
people  as  "the  best  half-educated  lot  in 
the  world." 

Recently,  in  Washington,  Gen.  Dawes 
made  himself  very  popular  by  denouncing 
further  partisan  criticism  of  the  conduct 
of  the  war.  The  favorable  popular  reac- 
tion to  this  suggestion  was  very  marked, 
although  he  didn't  say  a  word  which  any 
rational  adult  might  not  have  said  two 
years  ago.  The  way  the  country  enjoyed 
the  cussing  he  administered  to  the  "smell- 
ing" committee  is  a  good  indication  that 
the  muckraking  of  the  government  is 
about  over.  Let  us  all  give  the  new  ad- 
ministration our  best  wishes,  and  our 
loyal  support. 
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THE  PRE-CAST  CONCRETE  SLAB 

PAVEMENT  ON  CASPER-SALT 

CREEK,  WYOMING,  ROAD 

Hy   C.   H.    lioutiKin,    District   Sui>erint<  ndrnt, 

Wyominti   state  Highway   Department, 

Cliciicniie,  Wyoming, 

Twenty-four  lumdred  feet  of  experi- 
mental concrete  pavement  was  laid  in 
place  and  put  in  service  between  Casper 
and  Salt  Creek  Oil  Field,  on  State  High- 
way No.  71.  during  the  month  of  De- 
cember, 1920, 

Oil  was  discovered  in  the  Salt  Creek 
oil  field,  44  miles  north  of  Casper,  now 
known  to  be  one  of  the  best  fields  in  the 
world  from  a  producer's  standpoint,  in 
1886.  Active  development  started  in 
1911.  With  the  beginning  of  drilling  op- 
erations the  trail  between  Casper  and 
Salt  Creek  was  soon  lined  with  many 
string  teams  hauling  building  material, 
oil  well  and  commissary  supplies. 
First  Truck  Appears  on  Trail 

In  the  year  1916  the  first  motor  truck 
made  its  appearance  on  this  trail.  Team- 


sters with  their  16  to  24-horse  string 
teams,  who  had  struggled  witli  their  loads 
of  freight  across  the  sticky  gumbo  flats 
d\iring  the  spring  thaws  and  across  the 
sandy  stretches  in  the  hot,  dry  summer 
months,  predicted  speedy  disaster  to  the 
interloper.  However,  despite  high  centers 
and  bad  road  conditions  tliis  truck  stayed 
with  the  game  and  from  that  time  on 
trucks  increased  rapidly  in  number, 
while  the  number  of  string  teams  de- 
creased correspondingly. 

With  the  arrival  of  more  trucks  in  the 
hauling  field  the  agitation  for  road  im- 
provement began,  and  as  a  result,  in 
1917  the  county,  state  and  Midwest  Oil 
Company  joined  in  a  Federal  Aid  proj- 
ect reaching  north  from  Casper  39  miles. 
This  39-mile  stretch  was  graded  and  pro- 
vided with  proper  drainage  structures 
and  the  first  5  miles  north  of  Casper 
was  paved  with  concrete  16  ft.  wide,  this 
work  being  finished  in  1919.  During  1920 
the  remaining  5  miles  to  Salt  Creek  was 
graded  and  drainage  structures  installed 
preparatory  to  paving. 


LAYING    PRE-CAST    CONCRETE    SLjVB    PAVEMENT    ON    CASPER-SALT    CREEK, 

WYOMING,   HIGHWAY. 
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Heavy  Motor  Traffic 
While  these  improvements  greatly  fa- 
cilitated the  motor  vehicle  traffic,  the 
great  increase  in  number  of  vehicles 
made  the  transportation  problem  an  in- 
creasingly difficult  one.  By  late  spring 
of  1920  the  tonnage  passing  over  this 
road  had  Increased  until  in  a  single 
month  the  Midwest  Oil  Company,  the 
leading  producing  company  in  this  field, 
loaded  out  6,000,000  lbs.  of  freight  from 
their  warehouses.  A  very  conservative  es- 
timate of  the  tonnage  hauled  by  other 
companies  during  the  same  month  is 
4,000,000  lbs.  Add  to  the  motor  trucks 
required  to  haul  this  tonnage  another  100 
motor  vehicles  per  day  passing  over  this 
main  north  and  south  state  road,  and 
the  necessity  for  a  hard  surface  road  of 
the  very  best  type  is  apparent. 

Concrete  Pavement  Planned 
Plans  were  made  by  the  State  Highway 
Department  for  a  concrete  pavement  the 
remaining  distance  of  unpaved  road,  39 
miles  to  Salt  Creek.  Thorough  investi- 
gation of  the  country  on  both  sides  of 
the  road  developed  the  fact  that  the  only 
source  of  supply  for  aggregates  was  in 
the  gravel  bars  of  the  Platte  River  at 
Casper,  and  that  there  was  no  dependable 
source  of  water  supply  anywhere  north 
of  Casper  on  this  road.  The  long  haul 
for  aggregates  and  other  materials,  the" 
necessity  of  a  heavy  expenditure  for 
pumping  plant  and  the  scarcity  of  labor 
during  the  post  war  conditions  of  1918 
and  1919  prevented  the  State  Highway 
Department  from  going  ahead  with  this 
work. 

Tdea  Conceived  of  Casting  Pavement  in 
Slabs 
While  the  State  Highway  Department 
was  conducting  studies  of  the  surfacing 
problem  on  the  Salt  Creek  Road,  the 
Idea  was  conceived  of  casting  this  pave- 
ment in  slabs  at  Casper,  the  source  of 
aggregate  and  water  supply.  By  so  do- 
ing the  pavement  could  be  placed  at  a 
minimum  of  interference  with  traffic,  a 
minimum  of  camp  expense,  a  minimum  of 
equipment  expense,  and  a  minimum  of  la- 
bor. War  Department  trucks  of  the 
Maintenance  Division  of  the  State  High- 
way Department  were  available  for  the 
hauling. 

Experimental  Section  2400  Ft.  Long 
The  Midwest  Oil  Company  and  the 
Bureau  of  Public  Roads  were  asked  to 
contribute  50%  each  to  the  construction 
of  this  pre-cast  slab  pavement.  There 
were  many  Doubting  Thomases  as  to  the 
probable  success  of  the  undertaking,  but 


the  State  Highway  Superintendent,  D.  S. 
McCalman,  finally  got  the  approval  of 
the  Bureau  of  Public  Roads  for  an  ex- 
perimental section  2,400  ft.  long,  the 
Bureau  paying  half  the  cost  and  the 
Midwest  Oil  Company  the  other  half. 

The  state  law  of  Wyoming  provides 
that  state  highway  construction  work  of 
more  than  $2,000  cost  shall  be  done  by 
contract.  As  there  was  plenty  of  work 
for  contractors  at  high  prices,  great 
difficulty  v.ras  experienced  in  letting  a 
contract  at  reasonable  prices  on  this  pro- 
posed new  type  of  pavement.  However, 
in  September,  1920,  a  contract  was  let 
by  the  Highway  Commission  to  the  Levy 
Construction  Company,  of  Denver,  Colo. 
Design  of  the  Slabs 

Reinforced  concrete  slabs  6  ins  x  8 
ft.  X  9  ft.  with  wire  mesh  and  8%-in. 
bars  were  designed  by  the  State  High- 
way Department  and  approved  by  the 
Bureau  of  Public  Roads.  Six  different 
types  of  joints  were  planned,  giving  a 
trial  section  400  ft.  long  for  each  typo 
of  joint.  Type  A  joint  consisted  of  a 
reverse  curve,  warped  surface  with  radii 
of  9  ft.  10  ins.  and  8  ft.  1  in.  Type  B 
was  similar,  but  with  the  two  curves  of 
the  warped  surface  having  radii  of  4  ft. 
8  ins.  and  6  ft.  5  ins.  Type  C  joint  was 
an  ordinary  right  angle  joint.  Types  D 
and  E  joints  had  a  batter  of  2  ft.  9  ins. 
and  1  ft.  9  ins.,  while  Type  P  had  four 
sets  of  interlocking  U-bolts  locked  with 
a  %-in.  rod.  All  joints  to  be  sealed  with 
a  bituminous  filler. 

Slabs  Laid  in  Sub-zero  Weather 

The  pouring  of  the  slabs  did  not  start 
until  October,  and  before  the  pouring  was 
completed,  in  November,  there  was  con- 
siderable freezing  weather  and  tempera- 
tures as  low  as  12  above  zero  were  re- 
corded. While  the  work  was  handicapped 
by  snow  and  cold  weather,  the  aggregates 
and  water  were  heated  to  prevent  freez- 
ing. ^^ 

The  slabs  were  laid  in  December,  dur- 
ing which  month  there  were  several 
snow  storms  and  the  thermometer  went 
to  6  deg.  below  zero.  Anyone  who  knows 
the  Wyoming  winter  with  its  constant 
high  winds,  will  realize  that  conditions 
for  slab  laying  were  far  from  ideal.  This 
work  was  under  the  very  close  supervi- 
sion of  the  State  Highway  Department 
and  the  hauling  was  done  with  the  State 
Highway  trucks  by  the  Maintenance  Di- 
vision. 

The  loading  and  unloading  apparatus 
consisted  of  10-in  I-beams  for  trolley 
tracks  mounted   on  A-frames.     Three-ton 
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trolleys  with  3-ton  Triplex  chain  hoists 
were  used  for  raising  and  placing  the 
slabs. 

Cost 

The  cost  of  casting  was  high  on  ac- 
count of  the  experimental  nature  of  the 
work  and  the  high  overhead  for  the 
amount  of  pavement  cast,  as  well  as  the 
cold  weather  conditions  encountered.  The 
cost  per  yd.  would  have  been  greatly  re- 
duced on  a  larger  contract  as  the  Levy 
Construction  Company  bid  just  twice  as 
much  per  yard  for  casting  a  2,400-ft.  sec- 
tion as  they  bid  for  casting  a  two-mile 
section.  The  cost  of  preparing  the  sub- 
grade  was  high  because  of  frequent 
freezes,  but  as  the  soil  where  the  pave- 
ment was  laid  was  very  sandy,  no  trou- 
ble from  heaving  was  anticipated.  The 
hauling  cost,  allowing  J6.00  per  day  for 
depreciation  on  each  truck,  was  39  cts. 
per  ton  mile. 

This  9-ft.  slab  pavement  has  been  laid 
on  gne  side  of  the  center  line  of  a  24- 
ft.  roadway,  so  that  another  strip  of  the 
same  width  can  be  added  on  the  other 
side  of  the  road. 

Early  Impressions  of  Results  Sec-ured 

At  the  time  this  article  Is  written  heavy 
truck  traffic  has  been  passing  over  this 
slab  pavement  for  two  weeks  and  the 
very  excellent  surface  of  the  pavement 
does  not  yet  show  any  sign  of  the  dis- 
placement that  some  critics  feared.  The 
relative  value  of  the  different  types  of 
joints  cannot  at  this  time  be  determined, 
although  apparently  the  interlocking  joint 
Is  the  least  desirable. 

While  the  real  value  of  such  a  pave- 
ment on  a  heavy  traffic  road  can  only  be 
determined  after  several  years'  trial,  a 
service  has  been  rendered  to  the  engi- 
neering profession  in  demonstrating  that 
a  pre-cast  slab  pavement  can  be  success- 
fully built.  In  future  years  short 
stretches  of  soil  requiring  pavement  on 
otherwise  good  gravel  or  dirt  roads  and 
roadways  in  desert  stretches  may  be 
paved  in  this  way. 


HOW  LAKE  FOREST,  ILL.,  MAIN- 
TAINED WATER-BOUND  MA- 
CADAM PAVEMENTS,  AND 
PUT  THEM  IN  PERFECT 
CONDITION  AT  LOW 
COST 

By   Neil   N.    CnrnphFll,    nty    Engineer,   Lake 
Forest,  Illinois. 
In   the    spring    of   1917,    Lake    Forest 
found  Itself  with  many  miles  of  water- 


bound  macadam  pavements  which  were 
literally  in  "rotten"  condition.  New 
pavements  had  been  planned  for  several 
of  the  streets,  but  on  account  of  the  re- 
strictions brought  on  by  tlie  World  War, 
this  program  was  impossible,  so  a  plan 
of  efficient  maintenance,  low  in  cost  as  to 
labor,  material  and  money  had  to  be 
evolved  in  order  to  keep  the  roads  in 
passable  condition. 

Lake  Forest,  being  situated  between  the 
Great  Lakes  Naval  Training  Station  and 
Fort  Sheridan,  and  all  motor  and  team 
traffic  between  the  Naval  Station  and  Chi- 
cago having  to  pass  over  its  streets,  and 
on  account  of  the  urgent  request  made  by 
the  commandants  at  Fort  Sheridan  and 
Great  Lakes,  the  city  of  Lake  Forest  felt 
itself  obligated  to  put  its  roads  in  good 
condition  so  as  to  make  heavy  motor 
traffic  possible  and  to  do  its  share  in 
winning  the  World  War. 

Financing  the  Resurfacing 

The  plan  was  a  rather  comprehensive 
one  and  the  work  was  undertaken  under 
the  personal  direction  of  the  writer.  It 
Included  practically  every  macadam  pave- 
ment in  the  city. 

Each  street  was  carefully  inspected  and 
a  detailed  estimate  of  the  cost  of  resur- 
facing made.  The  estimated  cost  was 
then  apportioned  between  all  the  abut- 
ting property  owners  as  to  frontage,  and 
an  agreement  blank  attached  thereto, 
showing  the  amount  assessed  against  each 
property  and  a  blank  line  for  the  signa- 
ture of  the  property  owner. 

This  estimate  of  cost,  together  with  the 
agreement  blank  was  then  turned  over  to 
some  resident — on  the  street — who  under- 
took to  see  each  property  owner  and  ob- 
tain, if  possible,  his  co-operation.  In  this 
manner  the  city  was  enabled  to  finance 
the  resurfacing  project,  about  80%  of  the 
total  cost  being  assumed  by  the  abutting 
property  owners,  the  balance  being  paid 
by  the  city  out  of  the  street  and  bridge 
fund. 

Two  Classes  of  Streets  Resurfaced 

The  pavements  to  be  resurfaced  were 
divided  into  two  classes: 

(1)  Pavements  that  were  in  such  a 
bad  state  of  repair  that  it  was  neces- 
sary to  scarify  the  surfaces  and  add  new 
stone  in  order  to  put  the  pavement  in 
reasonably  good  condition. 

(2)  Pavements  that  were  in  such  con- 
dition that  they  could  be  put  in  reason- 
ably good  repair  by  patching  the  holes. 

Scarifying  and  Adding  New  Stone 
The  work  undertaken  on  pavements  of 
the  first  class  was  as  follows: 
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(1)  Thoroughly  sweep  the  surface  of 
the  old  pavements  with  a  horse-drawn  ro- 
tary broom  and  remove  from  the  street 
all  dirt,  litter  and  foreign  material. 

(2)  Scarify  the  entire  surface  of  the 
old  pavement  to  a  depth  of  from  2  to  4 
ins.  using  a  gasoline  tractor  to  furnish 
the  motive  power. 

(3)  Re-shape  the  old  pavement  with  a 
horse-drawn  road  grader,  being  careful 
to  mix  as  thoroughly  as  possible  the 
coarse    and    fine    material    and    to    bring 


The  following  is  a   copy  of   the  Engi- 
neer's  report  showing   the  itemized   cost 
of  resurfacing  a  part  of  Sheridan  Road: 
Itemized    Cost   of   Resurfacing   Sheridan 
Road  from  Brushwood  Road  to 
Rosemary  Road 

Work  Done:  The  road  was  first  scar- 
fied  and  reshaped.  Thereupon  we  added 
3  ins.  of  new  stone  and  screenings,  flood- 
ed and  rolled  same  to  a  hard  and  even 
surface  and  treated  the  entire  pavement 
with  Tarvla  "A"  and  red  granite  chips. 


VIEWS    OF   RESURFACED   MACADAM    STREETS    IN    LAKE    FOREST,    ILL. 

Left:     Lake  Road.  North  from  Barberry  Lane,  Resurfaced  in  1917.     Right;     Westminster 

East,  North  from  Deerpath  East,  Resurfaced  in  1918. 

the  pavement  to  as  perfect  a  surface  as  itemized  Cost  Per  Square  Yard 

T^^^-c-M^  Scarifying    $.0112 

possible.  Resliaping    0072 

(4)  Add  new  broken  limestone,  ranging      3  ins.  new  stone  and  screenings 1674 

i„    „;„„    f..„~    1-!/     ;„„     i„    01/     .    „      »„    ~  Tarvia  Treatment  .444  gal.   per  sq.  yd.     .0577 

in    Size   from    1%    ins.    to    214    ins.,    to   a       Granite   surface 0622 

depth  of  from  2  to  3  ins.     This  layer  of      Engineering  and  Superintendence 0080 

stone  was  spread  by  hand  and  the  surface  Total    3037 

of  the   pavement  brought   to  a   true  and  Estimated  cost  per  sq.  yd 37 

uniform  crown  and  grade.  Balance    ~0663 

(5)  After   a   light   rolling   to   key    the  itemized   Cost:     Totals 

stone  together,  sufficient  limestone  screen-      Scarifying  $     40.06 

,      „,,      ,,   ».       •    i       i-         V    4  4.V  Reshapmg    25.59 

ings  to  fill  all  the  interstices  between  the      i48.76  cu.  yds.  stone  at  1.45 215.70 

stone    was    added    and    the    entire    pave-       86.72  cu.  yds.  screenings  at  1.45 125.75 

-       ,     ,        ...  .  J        ,,    J        Labor  on   stone  and   screenings 199.17 

ment  was  flooded  with  water  and  rolled      Rolling  (city  roller)  26.00 

until  the  whole  mass  was  thoroughly  com-  1.599  gals.  Tarvia  "A"  applied  at  isc     207.87 

,     ,          ,               .,  53  cu.  yds  red  granite  chips  at  $2.35      124.55 

pacted  and  smooth.  Labor  applying  granite    99.66 

(6)  After   the   pavement  had   dried   out  Engineering    and    Superintendence...        28.80 

the    street    was    opened    to    traffic   for    a  Total   $1,093.15 

period  of  from  one  week  to  ten  days.  Total  estimated  cost ^..$1,332.00 

(7)  The  surface  of  the  pavement  was  Balance   $   238.85 

then    thoroughly    swept    by    means    of    a      Total   sq.   yds.   pavement   surfaced 3.600 

horse-drawn    rotary   broom    and   all    sur-  Patchinp  Holes 

plus  screenings  removed,  leaving  the  sur-  The  work  undertaken  on  pavements  of 

face  slightly   roughened   with   the   coarse  the  second  class  was  as  follows: 

stone  exposed  on  the  surface.  (1)    Thoroughly   sweep   the   surface   of 

(8)  The  pavement  was  then  surfaced  the  old  pavement  with  a  horse-drawn  ro- 
with  an  application  of  Tarvia  "A"  applied  tary  broom  and  remove  from  the  street 
hot,    under   pressure,   using   from    0.4   to  all  dirt,  litter  and  foreign  material. 

0.5  gals,   per  sq.   yd.   of   surface  and  the  (2)    Repair   all   holes   and   bad   depres- 

whole  given  a  liberal  coating  of  red  gran-  sions  with  new  stone  and  Tarvia. 

Ite  chips,   using  approximately  1  cu.  yd.  (3)     Resurface     the    entire     pavement 

of   chips   to   70    sq.   yds.   of  surface,   and  with  Tarvia  "A,"  applied  hot,  under  pres- 

thoroughly    rolling    it    until    the    granite  sure,  using  from  0.4  to  0.5  gals,  per  sq. 

chips  were   firmly  imbedded  in  the  Tar-  yd.  of  surface,  and  apply  a  liberal   coat- 

via   and   the   entire   surface   smooth   and  ing  of  red   granite  chips,  using  approxi- 

hard.  mately  1   cu.  yd.  of  chips  to  each  70  sq. 
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yds.  of  surface,  and  thoroughly  rolling  it 
until  the  granite  chips  were  firmly  im- 
bedded in  the  Tarvia  and  the  entire  sur- 
face smooth  and  hard. 

The   following   is  a   copy   of   the   engi- 
neer's report   .allowing   the   itemized   cost 
of  resurfacing  a  part  of  Lake  Koad: 
Itemized  Cost  of  Resurfacing  Lake  Koad 
from  Barberry  Lane  to  Wood- 
land. Road 

Work  Done:     The  old  surface  was  first 
thoroughly  cleaned  and  patched  and  after- 
wards the  entire  pavement   was  surfaced 
with  Tarvia  "A  "  and  red  granite  chips. 
Itemized    Cost    Per   Square    Yard 

Clenning   and   p:iiching $.0239 

Tarvia    "A"     treatment    .439     gal.    per 

sq.    yd 0571 

Red  granite  chips  wearing  surface 0511 

Engineering    and    Superintendence 0071 

Total     1392 

Estimated  cost  per  sq.   yd 12 

Deficit    0192 

Totals   Itemized   Cost 

Cleaning  and  p.atching $  45.4.'^ 

835  gals.  Tarvia  'A"  applied  at  13c...  108.55 
27    cu.    yds.    red   sranite   chips   at    $2.35 

per  cu.   yd 63.4."j 

Labor   applying   granite 33.88 

Engineering    and    Superintendence 13.50 

Total    «?fi4  S.'i 

Total   estimated   cost $22S.24 

Deficit    $  36.69 

Total   sq,   yds.   pavement   resurfaced 1.902 


or  less,  per  sq.  yd.,  there  Is  bound  to  be 
some  weak  spots  caused  either  by  their 
not  receiving  their  full  application  ot 
Tarvia,  or  on  account  of  loose  screenings 
or  dust  being  left  on  the  road  surface. 
After  one  year's  wear  these  weak  spots 
are  likely  to  show  up,  and  by  patching 
them  with  a  little  Tarvia  and  chips  im- 
mediately preceding  the  second  applica- 
tion, you  are  insured  of  obtaining  a  uni- 
form surface  that  will  withstand  a  great 
amount  of  heavy  traffic. 
Cost  of  Second  Application  of  Surfacing 
Materials 

The  average  cost  of  the  second  appH- 
cation  of  Tarvia  "A"  and  red  granite 
chips  on  a  total  yardage  of  36,402  yds., 
applied  in  1918.  was  9.4  cts.  per  sq.  yd. 
The  Tarvia  was  applied  at  the  rate  of 
0.27  gals,  per  sq.  yd.,  and  surfaced  with 
red  granite  chips  using  1  cu.  yd.  to  each 
70  sq.  yds.  of  surface. 

Results  of  Resurfacing 

In  all  the  resurfacing  work  great  care 
was  taken  in  the  reshaping  of  the  old 
macadam  pavement  and  in  patching  the 
holes  and  depressions  to  bring  the  pave- 
ment to  as  near  a  true  crown  and  grade 
as  possible.  Immediately  preceding  the 
application  of  the  Tarvia  the   pavement 


VIEW.S   OF  MACADAM   PAVEMENT    IN   LAKE   FOREST.   ILL. 
Left:     Barberry  Lane,   Showing   Typical  Condition   of  Macadam   Pavements   Before  Re- 
surfacing.   Right:    Sheridan  Road,  North  from  Westminster  East,  Resurfaced  in  1917. 


Excellent  Results  Secured 
In  all  the  work  undertaken  the  engi- 
neer estimated,  included  in  addition  to 
the  first  or  original  resurfacing,  a  sec- 
ond application  of  Tarvia  "A"  and  red 
granite  chips  to  be  applied  the  following 
year.  This  practice  has  given  excellent 
results  and  the  pavements  so  treated  have 
stood  up  under  very  heavy  traffic  and  are 
In  perfect  condition  after  practically  four 
years'  wear.  In  fact,  during  the  war  as 
many  as  300  machines  per  hour,  for  a 
ten  hour  period,  have  passed  over  Sheri- 
dan Road   (a  pavement  18  ft.  wide). 

Our  experience  has  been  that  where  a 
new  macadam  surface  is  treated  with  such 
a   small   quantity   of   Tarvia   as    %    gal., 


was  carefully  swept  by  a  rotary  horse- 
drawn  broom  and  by  hand  brooms  so  that 
all  dust  and  loose  material  was  removed, 
Insuring  a  good,  hard,  uniform,  clean 
surface  for  the  Tarvia  to  adhere  to.  The 
application  of  the  Tarvia  was  carefully 
inspected  and  the  quantity  applied  gaged 
to  meet  the  requirements  of  the  par- 
ticular street  being  treated  with  the  re- 
suit  that  out  of  a  total  of  114,200  sq.  yds. 
of  pavement  resurfaced  during  1917,  1918 
and  1919,  there  is  only  one  short  stretch 
of  pavement  that  is  not  in  first  class 
condition.  This  section  of  pavement  is 
located  on  Sheridan  Road  on  a  fairly 
steep  grade  and  carries  very  heavy  traffic, 
and  although  the  surface  has  not  broken. 
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it  has  shoved  ia  places  and  is  getting 
wavy.  This  pavement  withstood  two 
years  of  very  heavy  traffic  during  the 
war  without  showing  any  tendency  to 
shove  or  get  wavy,  but  during  the  third 
and  fourth  seasons  wear  has  developed 
waves  in  places. 

Why  Waves  Developed  in  One  Place 
There  are  two  principal  factors  which 
enter  into  and  are  the  chief  causes  of 
this  condition.  The  first  and  perhaps  the 
principal,  is  the  tendency  to  skid  the 
machine  when  the  brakes  are  applied  on 
the  down  grade,  and  the  excessive  trac- 
tion of  the  power  wheels  in  climbing  the 
grade.  The  second  is  due  to  the  fact 
that  on  the  first  application  of  Tarvia 
in  the  resurfacing  of  this  section  of 
pavement  too  much  Tarvia  (0.61  gals,  per 
sq.  yd.)  was  used  with  the  result  that 
we  were  unable  to  work  in  enough  chips 
to  take  up  all  the  Tarvia,  leaving  a  sur- 
face carpet  which  became  slightly  plastic 
excessive  traction  of  the  power  wheels 
caused  it  to  shove  and  become  wavy.  Our 
experience  has  been  that  where  the  pave- 
ment surface  is  in  good  condition  and 
the  Tarvia  applied  skilfully  by  means  of 
a  mechanical  pressure  distributor  that 
from  0.4  to  0.45  gals,  per  sq.  yd  gives  the 
best  results,  care  being  taken  to  apply 
all  the  chips  the  Tarvia  will  take  up,  and 
thoroughly  rolling  it  immediately  after 
the  chips  are  applied. 

The  work  of  resurfacing  was  handled 
by  a  very  small  force,  the  major  part  of 
the  work  being  done  with  one  team  and 
four  men,  one  of  whom  served  as  fore- 
man. Extra  teams  were  hired  to  haul 
the  crushed  limestone  and  granite  chips. 
The  Tarvia  was  purchased  from  the  Bar- 
rett Company,  who  delivered  and  applied 
the  hot  Tarvia  under  pressure  on  the 
pavement,  by  means  of  their  special  auto 
truck  service. 


THE   SAGITTA:    A   USEFUL   BUT 
FORGOTTEN  TRIGONOMETRI- 
CAL FUNCTION 

To  the  Editor: 

It  Is  a  far  cry  from  the'  days  when 
mankind  used  the  bow  and  arrow  as  the 
principal  weapon  of  defense  to  the  pres- 
ent day  when  big  guns  are  constructed, 
which  will  shoot  a  projectile  20  miles  or 
more.  Yet  in  those  days,  perhaps  800 
or  1,000  years  ago,  the  foundations  were 
laid  for  the  nomenclature  which  we  use 
today  in  many  of  the  sciences,  particu- 
larly in  the  science  of  mathematics, 
which,   of   course,   was   much   farther  ad- 


vanced than  the  other  sciences  of  those 
early  days.  So  far  as  our  present  rec- 
ords show  the  ancient  mathematicians, 
who  are  supposed  to  have  lived  about 
2,000  years  ago,  were  already  in  posses- 
sion of  all  the  fundamental  points  in 
mathematics,  and  trigonometry  especially. 
By  analogy,  there  is  every  reason  to  be- 
lieve that  some  of  the  most  advanced 
mathematicians  of  today  are  also  2,000 
years  ahead  of  the  rest  of  us  mortals,  or 
that  it  will  take  about  that  long  before 
the  theories  now  developed  get  any  ap- 
plication in  practical  life. 

The  development  of  the  various 
branches  of  mathematics  is  very  unequal, 
however,  and  while  the  above  remark 
applies  to  the  science  in  general,  there 
are  some  branches  that  are  even  at  the 
present  time  far  behind  the  requirements 
of  their  practical  applications,  and  con- 
sequently compel  us  to  use  the  so-called 
"rule-of-thumb"  methods,  simply  because 
science  has  no  answer  or  solution  to  the 
problem.  One  of  these  branches,  for  In- 
stance, is  the  "theory  of  conform  repre- 
sentation," as  practically  applied  to  map- 
making. 

As  stated  above,  the  names  which  we 
now  use  in  trigonometry  were  probably 
created  in  the  days  when  the  bow  and 
arrow  were  the  most  familiar  objects  to 
which  mathematical  lines  could  be  com- 
pared. For  instance,  our  word  "arc"  cor- 
re.'-.ponds  to  the  Latin  word  for  "bow," 
and  our  word  "chord"  corresponds  to  the 
Latin  word  for  "bow-string."  Now  the 
word  "arrow"  in  Latin  is  called  "sagitta," 
from  which  is  derived  the  name  of  the 
constellation  "Sagittarius,"  or  "the  arch- 
er"; and  it  seems  certain  that  this  name 
was  originally  given  to  some  part  of  the 
radial  line  which  bisects  the  arc.  The 
name  itself  was  commonly  used  from  the 
earliest  antiquity,  of  which  we  have  any 
record,  so  far  as  the  history  of  trigo- 
nometry is  concerned,  until  perhaps  40 
or  50  years  ago,  but  seems  to  have  been 
forgotten  by  our  modern  authors.  Curi- 
ously enough,  the  available  authorities 
differ  widely  in  regard  to  the  exact 
meaning  of  the  word,  that  is,  to  what 
part  of  the  above  mentioned  radial  line 
it  did  apply  originally. 

The  earliest  mention  of  the  word  sa- 
gitta in  connection  with  trigonometry  of 
which  we  have  any  record  seems  to  be  In 
a  book  entitled:  "The  practice  of  "Ge- 
ometry" (translated  title)  by  Leonardo  of 
Pisa,  also  known  as  Fibonacci.  This  book 
is  supposed  to  have  been  written  in  the 
year  1220,  and  since  this  was  before  the 
invention  of  printing,  it  could  only  have 
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existed  In  manuscript  form,  and  it  prob- 
ably was  not  printed  until  aftor  1500. 
The  edition  wliicli  we  now  have  was 
printed  in  Rome  In  1862.  Now  one  of 
the  historians  of  this  subject  claims  that 
Leonardo  has  mixed  up,  or  identified,  the 
sagitta  with  the  sinus  versus. 

On  the  other  hand  the  "Century  Dic- 
tionary," printed  in  1889  to  1911,  states 
under  the  word  "Sagitta,"  definition  No. 
7:  "In  Geom...:  (a)  The  versed  sine  of 
an  arc,  so-called  by  Kepler  (1579-1630) 
because  it  makes  a  figure  lil<e  an  arrow 
upon  a  bow.  (b)  The  abscissa  of  a  curve. 
(Hutton)."  Whether  it  was  Kepler  or 
Leonardo,  or  somebody  else,  who  first 
mixed  up  these  functions,  it  is  reasonably 
certain  that  the  mix-up  is  of  an  early 
date,  because  it  occurs  also  in  "Zedler's 
Universal  Lexicon,"  printed  in  1742. 

In  order  to  form  an  idea  of  the  proba- 
bilities in  this  case,  regardless  of  the 
"conflict  of  authorities,"  let  us  imagine 
one  of  the  "long-bowmen,"  of  olden  times, 
holding  his  bow  and  arrow  in  a  vertical 
plane,  with  the  arrow  resting  lightly 
against  the  tensed  bow-string,  and  point- 
ing upward  in  a  slanting  direction,  and 
comparing  this  mental  picture,  with  a 
geometrical  diagram  or  figure  drawn  on 
paper,  consisting  of  a  circular  arc,  with 
its  central  and  terminal  radii  and  ter- 
minal tangents.  Remembering  that  the 
term  "sinus  versus  arcus"  or  versed  sine 
had  probably  long  before  been  applied  to 
designate  the  part  of  the  central  radius, 
between  the  arc  and  the  chord,  as  re- 
ferred to  the  half-arc,  it  seems  natural  to 
reserve  the  term  "sagitta"  or  "the  arrow" 
for  the  extension  of  the  central  radius 
between  the  arc  and  the  meeting  point 
of  the  terminal  tangents,  also  as  referred 
to  the  half-arc.  It  is  difficult  to  see  how 
or  why  any  mathematician  should  confuse 
the  line  so  defined,  which  is  entirely  out- 
side the  circle  of  which  the  arc  in  ques- 
tion is  a  part,  with  the  versed  sine,  which 
is  entirely  inside  the  same  circle.  Some 
modern  authors,  like  Raymond  (1896) 
and  Allen  (1903)  have  renamed  this  line, 
and  called  it  the  "external  secant." 

By  this  time,  no  doubt,  the  question 
arises  in  the  mind  of  the  reader  of  these 
lines:  "What  has  all  this  ancient  his- 
tory stuff  got  to  do  with  us,  who  live 
in  the  enlightened  twentieth  century?" 
Simply  this:  by  the  study  of  the  sagitta 
the  present  writer  was  led  to  develop 
a  method  whereby  a  common  slide-rule, 
or  a  5-place,  or  a  7-place  logarithm  table 
will  give  3,  or  5,  or  7  places,  respectively, 
in  every  case,  thus  practically  doubling 


the  usefulness  of  these  helps  In  calcula- 
tions. 

The  complete  mathematical  demonstra- 
tion is  much  too  long  and  compliciited  for 
publication  in  an  engineering  journal  ad- 
dressed to  men  of  widely  varying  inter- 
ests, but  I  shall  be  glad  to  give  informa- 
tion of  value  to  computers  who  will  drop 
me  a  line. 

M.    J.   EICHHORN, 
502  W.  60th  Place,  Chicago,  111. 

Jan.  31,  1921. 


SEWAGE  TANKS— AGAIN 

By   G.   Everett   Hill,   Consulting  Engineer,  iS 
Seventh   Ave.,   New    York,   N.    Y. 

When  Mr.  Kirchoffer's  paper,  "Operat- 
ing Experiences  with  Imhoff  Sewage 
Tanks"  appeared  in  Municipal  and  County 
Engineering  of  March,  1920,  I  read,  and 
reread,  it  with  great  interest  and  appre- 
ciation because  it  crystallized  in  admir- 
able form  doubts  and  beliefs  which  had 
evolved  from  my  own  experience  with  di- 
gestion tanks  of  various  types.  The  com- 
ments by  other  engineers,  published  in 
the  September  issue,  and  the  renewed  dis- 
cussion of  the  subject  in  the  January, 
1921,  number  are  likewise  interesting; 
but  I  feel  that  one  or  two  points  of  real 
significance  have  been  overlooked  or  un- 
der emphasized,  and  these  I  desire  to  lay 
before  the  readers  of  Municipal  and 
County  Engineering,  in  the  hope  that  they 
— and  particularly  Mr.  Kirchoffer — may 
consider  and  criticize  them. 

Some  Doults  About  the  Imhoff  Tank. 

When  the  Imhoff  tank  first  appeared 
above  the  horizon  to  enlighten  a  benight- 
ed world,  its  effulgence  was  clouded  by 
a  large  doubt  which  formed  in  my  mental 
atmosphere.  I  did  not  believe  that  de- 
struction of  sewage  sludge  by  biological 
processes  could  be  complete  and  rapid  in  a 
shut-in  sludge-chamber,  where  there  was 
no  flowing  liquid  to  remove  the  autotox- 
ins  produced  by  the  reducing  organisms. 
There  is  a  biological  law — so  wide  reach- 
ing as  to  appear  practically  without  ex- 
ception— that  decrees  loss  of  energy  or 
actual  death  to  organisms  that  remain 
surrounded  by  the  metabolic  products  of 
their  own  vital  functions.  The  destruc- 
tion of  pathogenic  germs  with  toxic 
products  of  like  germs  is  daily  routine 
work  of  the  physician. 

I  confirmed  this  belief  by  experiment.  I 
filled  two  glass  containers  with  sewage 
and  covered  them  with  glass  plates.  The 
sludge  which  settled  in  the  two  was  alike 
in  quantity  and  quality.  Characteristic 
putrefaction   ensued,   ran   its   course  and 
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ceased.  Anaerobic  digestion  was  appar- 
ently complete;  and  no  further  change 
in  character  or  volume  could  be  detected 
during  a  period  of  four  weeks.  One  of 
these  containers  remained  untouched,  as 
a  check.  Into  the  other  a  very  gentle  con- 
tinuous flow  of  fresh  filtered  sewage  was 
introduced,  under  conditions  which  pro- 
duced no  apparent  mechanical  disturbance 
of  the  sediment,  but  gradually  displaced 
the  supernatant  liquor.  Activiti/  icitliin 
the  sludpe  itself  was  resumed  and  main- 
tained for  some  days,  resulting  in  o  ftir- 
ther  diminution  of  volume. 

Dr.  Imfioff  Quoted. 
In  an  article  published  (in  translation) 
in  the  Engineering  Record  of  July  22, 
1916,  page  101 — an  article  very  pertinent 
to  this  discussion,  but  which  has  not  yet 
been  quoted.  Dr.  Imhoft  himself  admits: 

(a)  That  in  sludge  where  there  is  no 
moving  water  decomposition  "will 
be  relatively  feeble." 

(b)  That    it    is    "logical    to    feed    the 

sludge  that  is  properly  decompos- 
ing," and  that,  to  maintain  effi- 
ciency, fresh  sludge  should  be  in- 
troduced and  mixed  with  the  older 
sludge. 

(c)  That    this   mixture   must   be   thor- 

ough and  intimate. 

(d)  That  in   separate  sludge-decompos- 

ing   chambers    much    coddling    of 

bacteria    is    necessary;     he    even 

suggests     stimulation     by    "warm 

water    supplied     from     a     central 

heating  plant." 

An  Eminently  Sensil)le  Thing. 

In  introducing  raw  sewage  directly  into 

the   sludge  chamber,   Mr.   Kirchoffer  has 

done   more    than    the   eminently   sensible 

thing  of  putting  the  solids  at  once  where 

we  want  them   eventually.     He  has  also 

passed  moving  water  through  this  sludge 

chamber,  and  he  thus  removes,  as  fast  as 

formed,  the  products  of  decay,  which  in 

the  unmodified  Imhoff  tank  paralyze  the 

sludge-destroying  agents. 

Mr.  Kirchoffer,  in  his  last  contribution, 
might  be  interpreted  by  some  as  insistent 
upon  the  accepted  structural  type  of  "two- 
storied"  tank.  The  "hopper  and  slot" 
safeguard  and  the  "upward  flow"  can  be 
secured  in  a  tank  no  deeper  than  the 
usual  single-story  sedimentation  and  di- 
gestion tank,  as  shown  in  the  accompany- 
ing drawing.  When  construction  lies  in 
rock  or  in  quicksand  the  cost  of  deep 
tanks  is  heart-breaking. 
What  a  Sinffle-Story  Tank  AccompUshed 
I  know  from  experience  that  the  single- 
story  tank  may  be  made  to  yield  an  effi- 
ciency   not    usually    attributed    to    it.     A 


tank  of  this  type  which  I  built  at  Wayne, 
Penna.,  put  in  commission  September  26, 
1907,  ran  without  any  removal  of  sludge 
until  April,  1915.  Throughout  this  time 
it  served  continuously  an  average  of  3,200 
people.  The  total  solids  it  received  in 
these  seven  years  and  seven  months  must 
have  been  about  1,200  tons.  Of  course, 
this  was  not  all  destroyed  in  the  tank. 
Much  of  it  escaped  in  comminuted  form 
and  was  caught  by  coke-filled  roughing 
filters  before  the  sewage  passed  to  the 
sand-beds;  but  neither  roughing  filters 
nor  sand-beds  were  renewed  in  this  period, 
— they  simply  received  ordinary  cleaning; 
and  two  sand-beds  at  a  time,  out  of  a 
total  of  eleven  with  a  combined  area  of 
2.11  acres,  took  the  entire  flow.  The  great- 
est mechanical  removal  of  solids  in  this 
time  averaged  two  and  a  half  wheelbar- 
row loads  a  day  (something  less  than 
50  lbs.),  raked  from  the  sand-beds  and 
from  the  sludge  bed  which  received  peri- 
odically the  drainings  from  the  roughing 
filters. 

My  experience  in  sewage  treatment  dur- 
ing the  last  30  years  seems  to  justify  cer- 
tain special  features  of  single-story  tank 
construction.  Brief  mention  of  them  may 
be  interesting. 
Special   Features   of   Sinnle-Story    Tanks 

I  prefer  to  build  each  chamber  with  di- 
verging side  walls,  with  the  inlet  at  the 
narrower  and  the  outlet  at  the  wider  end. 
Prolonged  tests  of  such  a  tank,  side  by 
side  with  one  of  equal  capacity  but  with 
parallel  walls,  showed  the  average  sedi- 
mentation efficiency  of  the  rectangular 
tank  to  be  but  82%  that  of  the  radial- 
walled  tank.  The  reason  seems  obvious. 
At  the  wide  outlet  end  of  the  flaring  tank 
the  velocity  is  markedly  lower  than  the 
mean  velocity,  which  is  the  constant  ve- 
locity of  the  rectangular  tank.  Some 
solids  that  weigh  little  more  than  water, 
which  would  be  carried  indefinitely  by  the 
mean  velocity,  settle  and  remain  in  the 
tank;  and  masses  of  gas-buoyed  sludge, 
rising  near  the  outlet  end,  have  a  some- 
what better  chance  to  settle  again  before 
the  outflow  is  reached. 

Moreover,  I  have  found  that  in  the  flar- 
ing tank  there  is  a  pronounced  gain  in  di- 
gestive efficiency.  The  causes  are  ob- 
scure; but  the  phenomenon  may  perhaps 
be  due  to  the  elimination — or  lessening — 
of  bacterial  antagonisms  by  the  approxi- 
mate segregation  in  different  zones  of  the 
many  different  kinds  of  saprophytic  bac- 
teria, preferring  different  foods  and  find- 
ing them  in  the  several  classifications  of 
solids,  according  to  weight,  caused  by 
the  sliding  scale  of  velocities. 
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Pr.  Schmeitzner,  in  his  book  "Clarifi- 
cation of  Sewage."  compares  the  effi- 
ciency of  a  tank  at  Sheflield,  with  parallel 
sides,  and  one  at  Viersen,  with  widening 
cross-section.  He  reports  the  removal 
efliioency  of  the  former  as  49.3%  and  of 
the  latter  as  82'~r.  Mr.  Fuller,  in  his  "Sew- 
age Disposal"  (1912),  also  proves  "a 
progressive  increase  in  width  of  tank  to- 
ward the  outlet,  so  as  to  reduce  the  ve- 
locity of  flow." 

The  effluent  escapes  over  a  smooth 
dead-level  weir- wall  (protected  by  scum- 
retaining    and     sludge-retaining     baffles) 
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Section 

pluAlN  and  section  of  single 
story  sewage  tank  of  un- 
usual design. 

that  extends  across  the  whole  wide  out- 
let end  of  the  tank.  Drawing  equally 
from  all  points  on  this  long  line,  the  dis- 
placement within  the  *ank  itself  is  prac- 
tically uniform  from  wall  to  wall.  More- 
over increase  of  velocity  is  very  slight 
(until  the  weir  is  actually  reached);  and 
the  thin  film  of  water  creeping  over  the 
weir  is  too  shallow  to  float  sludge  masses, 
which  stop  when  they  hit  the  edge  and 
crumble  gradually  into  minute  particles 
toQ  small  to  see.  I  have  found  wire- 
glass,  supported  by  angles  or  channels, 
admirable  for  bafflles.  It  also  makes  ex- 
cellent hopper  plates  for  small  Imhoff 
tanks. 

The  best  feed  devic«  I  know  is  the  re- 
verting pipe  inlet  shown  in  the  accom- 
panying illustration.      This   is   the   result 


of  a  long  series  of  experiments  with  in- 
lets of  various  designs,  at  different 
depths,  in  a  glass  tank  filled  with  clear 
water  and  fed  with  colored  water  con- 
taining solids  of  varying  sizes  and  spe- 
cific gravities.  Three  quarter-bends  check 
initial  velocity,  and  the  last  delivers, 
above  the  sludge  and  below  the  scum- 
not  horizontally  toward  the  outlet,  where 
it  would  induce  currents — not  vertically 
where  it  would  stir  up  deposits — but 
horizontally  a,<](iiiist  the  rear-unll  of  the 
lank,  so  that  the  liquid  spreads  at  once 
and  almost  uniformly  across  the  whole 
vertical  cross-section  of  the  inlet  end  of 
the  tank  before  it  begins  its  slow  travel 
toward  the  outlet  end.  Thus  maximum 
section  of  displacement  and  minimum  ve- 
locity are  secured.  (A  good  idea  of  the 
diffusion  accomplished  may  be  gained  by 
standing  one  foot  from  a  vertical  wall 
and  blowing  against  it,  at  right  angles, 
a  gentle  stream  of  cigar  smoke.)  In 
large  tanks,  inlets  of  this  kind  are  in 
multiple,  opening  from  a  common  feed 
channel. 


BITUMINOUS  FOUNDATIONS  FOR 
PAVEMENTS 

By    Hugh    W.    Skidmore,   of   Chicaao    Paring 

Laboratory.  Consulting  and  Inspecting 

Engineers.    160    iV.    Wells    St.. 

Chicago. 

(Editor's  Note:  While  considerable  in- 
formation on  this  topic  has  been  pub- 
lished in  recent  months,  Mr.  Skidmore,  in 
this  paper,  presented  at  the  1921  meeting 
of  the  Illinois  Society  of  Engineers,  has 
brought  together  data  along  lines  largely 
untouched  in  previous  discussions  of  this 
important  subject.) 

For  a  number  of  years  past,  the  ma- 
jority of  engineers  engaged  in  highway 
work  in  this  country  have  thought  in 
terms  of  rigid  pavement  foundations. 
Rigid  foundations  came  into  wide  use  for 
a  number  of  reasons. 

Highway  engineering,  as  distinguished 
from  civil  engineering  in  general,  is  of 
recent  development  and  consequently  is 
lacking  in  much  of  the  essential  knowl- 
edge and  refinement  necessary  to  reduce 
the  art  of  building  pavements  to  any 
very  great  degree  of  exactness.  Constant 
increase  in  volume  and  radical  changes 
in  the  character  of  traffic  have  very 
naturally  hampered  progress.  A  wide 
variety  of  local  conditions  has  prevented 
laying  down  any  hard  and  fast  rules. 

Paving  engineers  have  been  confront- 
ed with  the  problem  of  meeting  the  de- 
mands of  traffic  under  a  variety  of  con- 
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ditions  as  presented  by  the  rapid  de- 
velopment of  a  new  country;  -while  at  the 
same  time  attempting  to  carry  forward 
such  investigations,  research  and  analysis 
as  was  required  for  even  a  fair  knowl- 
edge of  the  many  factors  involved. 
Therefore,  it  is  not  surprising  that  we 
should  still  be  correcting  early  mistakes. 
Influence  of  Precedent 
Inexperienced  engineers  in  charge  of 
the  design  and  construction  of  pavements 
have  of  necessity  turned  to  outside 
sources  for  their  specifications  and  details 
of  design,  usually  without  sufficient  time 
for  investigating  the  suitability  of  type 
with  respect  to  ultimate  economy.  This 
fact  in  conjunction  with  the  very  human 
tendency  to  follow  in  a  given  channel 
once  started,  may  in  a  large  measure 
explain  not  only  the  growth  of  the  rigid 
pavement  type  irrespective  of  traffic  re- 
quirements, and  an  almost  universal  dis- 
regard for  adequate  drainage  and  proper 
subgrade  preparation;  but  likewise  a 
rather  general  display  of  more  or  less 
hesitancy  in  giving  serious  consideration 
to  the  accomplishments  of  others  think- 
ing along  different  lines. 

European  engineers  generally,  and 
those  of  Great  Britain  and  France  espe- 
cially, with  the  advantage  of  a  much 
longer  period  of  time  in  which  to  study 
pavement  construction,  and  with  govern- 
mental bureaus  which  are  not  subject  to 
the  interruption  and  upheaval  due  to  a 
change  of  political  complexion,  such  as 
we  are  accustomed  to  here,  have  paid  par- 
ticular attention  to  drainage  and  still 
maintain  an  extremely  skeptical  attitude 
towards  rigid  pavements. 

History  of  Bituminoxts  Base 
For  many  years  the  use  of  bituminous 
foundations  in  the  United  States  has  con- 
tinued uninterruptedly.  The  oldest  exam- 
ples are  to  be  found  in  some  of  our  East- 
ern cities;  some  of  these  pavements  were 
laid  more  than  forty  years  ago,  and  while 
the  refinements  of  street  pavement  design 
during  this  period  have  necessitated 
both  the  removal  and  alteration  of  many 
of  these  old  pavements,  it  is  nevertheless 
a  fact  that  even  today  some  of  the  original 
foundations,  either  in  whole  or  in  part, 
may  be  found  to  exist.  It  has  been  said 
of  "Black  Base"  in  the  city  of  Washing- 
ton, that  the  trouble  with  the  old  pave- 
ments was  not  in  the  foundation,  but 
rather  that  such  defects  as  did  occur 
were  traceable  to  faulty  composition  of 
the  wearing  surface.  The  binding  ma- 
terial has  usually  been  found  to  be  In 
an   excellent    state    of    preservation    and 


gave  every  Indication  of  offering  several 
years  of  additional  service,  despite  the 
fact  that  these  old  pavements  were  not 
laid  under  present  day  knowledge  of  the 
art  and  modern  methods  of  scientific  con- 
trol. 

Bituminous  Base  Much  Used  in  the  West 
In  more  recent  years  the  use  of  bitumin- 
ous foundations  has  grown  rapidly  in  the 
west  until  at  the  present  time  the  yard- 
age in  California,  Oregon  and  Washing- 
ton alone  runs  well  into  the  tens  of  mil- 
lions. There  are  numerous  examples  of 
more  limited  yardages  throughout  the 
middle  west.  Examination  of  several  of 
these  pavements  has  revealed  a  variety 
of  soil  and  drainage  conditions:  both  hot 
mix  and  penetration  methods  of  construc- 
tion; various  thicknesses  of  both  base 
and  top  courses,  ranging  from  a  total 
pavement  depth  of  4  to  9  and  10  ins.,  de- 
pending upon  the  traffic  and  character 
of  the  subgrade;  the  employment  of  both 
sheet  asphalt  and  bituminous  concrete  as 
a  -wearing  surface;  the  use  of  all-gravel 
coarse  aggregate,  various  kinds  of  crushed 
material,  and  a  combination  of  gravel  and 
crushed  stone;  and  service  records  of 
from  1  to  20  years  at  the  time  of  ex- 
amination. None  of  the  pavements  ex- 
amined gave  any  evidence  of  disintegra- 
tion, internal  movement,  displacement  or 
cracks,  although  in  one  or  two  cases  there 
was  some  indication  of  subsidence  over 
weak  subgrade  areas  (it  was  planned  to 
repair  these  by  means  of  the  well  known 
"skin  patch"),  and  it  might  be  said  of 
each  case  of  this  sort,  that  all  of  the 
trouble  could  have  been  readily  avoided 
by  better  subdrainage. 

It  will  not  be  the  intention  of  this 
paper  to  indulge  in  an  extensive  technical 
discussion,  as  it  is  thought  that  recent  ar- 
ticles in  the  technical  press  have  pre- 
sented in  a  most  comprehensive  manner 
the  reasonableness  of  this  type  of  con- 
struction from  a  theoretical  standpoint. 
In  this  connection,  however,  for  the  pur- 
pose of  reference,  attention  is  particularly 
directed  to  an  article  by  Lester  Kirsch- 
braun  which  appeared  in  the  Engineering 
News-Record  of  June  21,  1917,  and  an  ar- 
ticle by  Prevost  Hubbard,  appearing  in 
Engineering  News-Record  of  Dec.  30, 
1920.  On  the  other  hand,  the  writer's 
thought  in  presenting  this  paper  was  first, 
to  outline  briefly  the  history  of  bitumin- 
ous foundation  construction  for  the  pur- 
pose of  showing  that  the  type  is  not  new 
or  untried,  but  has  been  satisfactorily 
used  for  upwards  of  40  years;  second,  to 
point  out  its  practicability  and  economy. 
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and  third,  to  briefly  outline  some  of  the 
more  important  features  of  construction. 
Practicability 
To  engineers,  who  have  had  experience 
with  various  types  of  brolien  stone  and 
macadam  pavements  and  foundations,  and 
who  have  laid  wearing  surfaces  upon 
either  new  stone  bases  or  have  resurfaced 
old  pavements,  the  use  of  either  hot  mix 
or  penetration  method  bituminous  foun- 
dations should  appear  as  the  logical  step 
in  the  direction  of  progress  and  better 
construction.  It  would  seem  in  this  con- 
nection that  experience  over  a  period  of 
many  years  should  leave  no  doubt  as  to 
the  advantages  of  flexible  foundations 
such  as  Telford  macadam,  waterbound 
macadam,  brolven  stone,  gravel  macadam, 
etc.,  over  some  of  the  inherent  disad- 
vantages of  cement-concrete  as  it  is  usu- 
ally  laid   for   foundation   purposes.     The 


Is  Icnown  as  "pushing"  or  "rolling"  of  the 
asphaltic  surface  on  concrete  base.  It 
may  readily  be  seen  that  should  the  sur- 
face of  the  concrete  happen  to  be  some- 
wliat  smooth,  any  tendency  of  the  wearing 
surface  to  become  displaced  under  trafflc 
will  be  greatly  encouraged  in  the  case  of 
a  well  lulirlcated  jilane  of  contact. 

It  may  be  interesting  to  recount  here 
an  incident  in  the  writer's  personal  ex- 
perience which  well  illustrates  the  point 
just  mentioned.  A  few  years  ago,  while 
examining  asphaltic  concrete  pavements 
in  a  certain  city  for  the  purpose  of  mak- 
ing a  report  to  the  city  engineer  and 
board  of  commissioners  relative  to  the 
cause  for  certain  sections  of  the  pavement 
displacing  under  trafflc,  the  writer  made 
the  statement  to  the  local  engineer  that 
investigation  would  undoubtedly  show 
that,  first,  the  concrete  base  under  these 


LAYING   5-INCH  ASPHALTIC   CONCRETE   BASE   AT   OWENSBORO,    KY. 


rigidity  and  resiliency  of  cement-concrete 
prevents  uniform  contact  with  a  sub- 
grade  incapable  of  providing  uniformity 
in  supporting  power,  and  as  is  a  well 
known  fact,  cement-concrete  does  crack; 
often  this  will  occur  even  when  precau- 
tions are  taken  to  provide  underdrainage. 
The  well-known  affinity  of  cement-con- 
crete for  moisture  results  in  a  film  of 
moisture  at  the  contact  plane  between 
the  foundation  structure  and  the  wearing 
surface.  In  the  case  of  bituminous  wear- 
ing surfaces,  the  almost  constant  pres- 
ence of  such  a  film  of  moisture  on  the 
surface  of  the  foundation  tends  not  only 
to  disintegrate  the  bituminous  structure, 
but  also  acts  as  a  lubricant  which  in 
many   cases  is  the  direct  cause  of  what 


areas  was  extremely  smooth,  and,  second, 
that  even  during  the  hottest  summer 
weather  (during  which  time  the  maxi- 
mum displacement  occurred)  there  would 
be  a  film  of  moisture  on  the  surface  of 
the  concrete  foundation.  The  city  engi- 
neer took  exception  to  the  last  remark, 
saying  that  the  summer  had  been  ex- 
tremely dry,  there  having  been  no  rain 
for  a  matter  of  some  two  months.  Re- 
moval of  the  wearing  surface  for  the  pur- 
pose of  replacing  the  mixture  in  the  af- 
fected areas,  proved  conclusively  that 
both  of  the  writer's  assertions  were  true. 
The  results  of  certain  impact  tests  on 
slabs  and  beams,  as  disclosed  in  Mr. 
Hubbard's  article  mentioned  above,  indi- 
cates not  only  the   fact  that  bituminous 
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concrete  considered  as  a  slab  or  beam, 
provides  very  appreciable  resistance  to 
the  most  destructive  of  trafiic  forces, 
namely,  impact,  but  that  also  in  the  light 
of  these  tests,  it  will  be  possible  to  use 
under  similar  subgrade  and  drainage 
conditions,  a  thinner  base  course  of  bi- 
tuminous concrete  thaa  will  be  required 
of  Portland  cement-concrete.  The  conclu- 
sions which  may  safely  be  drawn  from 
the  tests  thus  far  reported,  place  bi- 
tuminous concrete  foundations  in  even  a 
more  favorable  light  than  might  have 
been  predicted  by  even  its  strongest  ad- 
vocates in  the  absence  of  such  tests. 

It  is  true  that  reasonably  good  drain- 
age must  be  provided  if  real  success  is 
to  be  obtained  from  the  use  of  bitumin- 
ous mixtures  for  foundation  purposes.  In 
this  regard  bituminous  concrete  is  in  the 
same  category  with  other  types  of  foun- 
dation, as  drainage  is  unquestionably  the 
first  essential  to  be  considered  in  the  case 
of  any  type  of  pavement  if  maximum 
utility  and  enocomy  is  to  be  considered 
worth  while. 

As  an  illustration  of  the  economy  of 
providing  an  adequately  drained  subgrade. 
Owensboro.  Kentucky  will  he  cited  as  an 
excellent  example,  not  with  the  idea  that 
this  is  the  only  example,  but  rather  be- 
cause the  writer  was  particularly  im- 
pressed with  the  excellent  condition  of 
the  pavements  in  that  city,  -which,  with- 
out a  doubt,  is  largely  due  to  the  fact 
that  a  4-in.  tile  drain  was  laid  under 
each  curb  at  a  distance  of  some  2%  ft. 
below  the  gutter.  These  drains  in  turn 
were  connected  with  the  sewers.  The 
pavements  in  Owensboro  are  laid  on  prac- 
tically all  types  of  foundation  including 
asphaltic  concrete,  cement  concrete, 
waterbound  macadam  and  gravel,  and 
with  the  exception  of  one  or  two  of  the 
old  sheet  asphalt  pavements,  laid  some 
20  years  ago,  which  show  a  few  cracks 
due  to  the  drying  out  of  the  wearing 
surface,  there  are  to  be  found  in  some  ten 
miles  of  pavements  no  cracks,  upheavals, 
or  other  evidence  of  pavement  disturb- 
ances. To  digress  while  speaking  of 
Owensboro,  it  is  desirable  also  to  mention 
that  the  city  engineer,  by  careful  study 
of  his  materials,  has  produced  a  bitumin- 
ous concrete  mixture  both  for  foundation 
and  wearing  surface  which  employs 
washed  Ohio  River  gravel  and  a  com- 
bination of  Ohio  River  sand  and  local  pit 
sand,  which  develops  unusual  density  and 
stability  despite  the  fact  that  it  has  long 
been  the  theory  that  round  particles  in 
an  aspnaltic  mixture  would  not  make  for 


the  maximum  of  stability.  It  would, 
therefore,  seem  that  density  alone  is  a 
very  important  item  so  far  as  the  re- 
sistance to  the  displacing  effect  of 
trafiic  is  concerned. 

Advanta,ges 
The  advantages  of  bituminous  concrete 
foundations    can    be    enumerated    briefly 
as  follows: 

1.  Provides  homogenity  of  mass  and 
positive  bond  between  foundation  and 
wearing  surface  when  bituminous  top 
courses  are  employed. 

2.  Provides  uniform  contact  with  the 
subgrade,  thus  insuring  the  benefit  struc- 
turally of  all  of  the  beam  strength 
possessed  by  the  foundation  slab  and  by 
the   same   token,   makes   certain   uniform 


WHAT  HAPPENS  WHEN  CEMENT- 
CONCRETE  BREAKS  OVER  A  WEAK 
SUBGRADE. 

distribution  of  load  to  the  subgrade. 

3.  Because  of  the  inherent  flexibility 
of  the  material,  the  foundation  slab  will 
at  no  time  be  called  upon  to  act  as  an 
arch  over  weak  subgrade  areas,  therefore 
the  possibility  of  the  foundation  ruptur- 
ing, as  is  frequently  the  case  with  Port- 
land cement-concrete,  will  be  reduced  to 
a  minimum. 

4.  Provides  freedom  from  cracks  and 
upheavals. 

5.  Insures  against  the  presence  of 
moisture  in  the  foundation  structure,  thus 
prolonging  the  life  of  the  pavement. 

6.  May  be  easily  repaired  at  minimum 
cost;  the  surface  patch  method  being  ap- 
plicable except  in  the  case  of  very  serious 
defects. 

7.  Provides  decided  economies  in  con- 
struction as  it  disposes  with  the  equip- 
ment and  organization  necessary  to  lay 
cement-concrete,   thus   affording   the   con- 
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tractor  thp  advantage  of  exclusive  use  of 
that  portion  of  his  ordinary  equipment 
and  labor  organization  which  in  actual 
operation  has  heretofore  proven  to  be  the 
most  economical  and  tliereby  prolitable. 

8.  Does  away  with  the  long  period  of 
time  required  for  curing  of  the  founda- 
tion, thus  permitting  the  opening  of  com- 
pleted work  to  trafTic  immediately  and 
providing  a  rapidity  of  turnover  to  the 
contractor  not  possible  in  the  case  of 
rigid  foundations. 

9.  Permits  the  use  of  the  same  ma- 
terials, except  cement,  as  are  employed 
In  cement-concrete  work. 

10.  Under  similar  conditions,  using  the 
same  aggregate  materials,  bituminous 
concrete  of  equal  thickness  will  be 
found  to  be  cheaper  than  cement-concrete 
at  present  prices. 

Economy 
The  opportunities  for  economy  have  been 
touched  upon  under  "Advantages  of  Bitu- 
minous Foundations"  just  as  enumerated. 
It  is  the  opinion  of  contractors  who  have 
laid  this  type  of  foundation,  as  well  as 
of  those  who  would  like  to  lay  it,  that  a 
saving  may  be  effected  of  from  35  cts.  to 
$1  or  more  per  sq.  yd.  Again  citing  as 
an  actual  example,  Owensbore,  Ky.,  a  sav- 
ing of  better  than  $1  per  sq.  yd.  was 
shown  on  the  basis  of  1917  prices,  by 
the  use  of  bituminous  concrete  as  com- 
pared with  the  cost  of  cement-concrete 
of  the  same  thickness  and  using  iden- 
tically the  same  aggregate  materials.  In- 
asmuch as  contractors  engaged  in  laying 
bituminous  pavements  seem  to  be  agreed 
that  that  part  of  their  organization  neces- 
sary for  laying  cement-concrete  has  prov- 
en to  be  the  least  profitable,  and  that  this 
class  of  labor  has  been  the  least  efficient, 
and  have  expressed  their  confidence  in 
the  practicability  and  economy  of  bitum- 
inous concrete  foundations  as  compared 
with  cement-concrete,  there  should  be  no 
hesitancy  on  the  part  of  the  engineers  in 
specifying  this  form  of  construction  for 
fear  that  they  will  experience  difficulty 
in  receiving  bids  from  contractors.  Fur- 
ther opportunity  for  economy  of  construc- 
tion is  to  be  offered  by  the  existence  of 
many  old  pavements  throughout  the  coun- 
try which  are  in  such  a  state  of  repair 
as  to  render  them  of  questionable  value 
even  as  foundations,  yet  many  of  them 
possess  intrinsic  worth  considered  in  the 
light  of  an  artificial  subgrade  which  may 
be  overlaid  with  coarse  mixture  bitumin- 
ous concrete  which  in  turn  will  be  cov- 
ered with  a  suitable  wearing  surface,  thus 
giving    a    first-class    pavement    at    even 


somewhat  lower  cost  than  has  been  above 
Indicated,  since  in  most  such  cases  a 
thinner  base  course  will  be  found  ample. 

The  use  of  bituminous  foundations  Is 
not  necessarily  restricted  to  bituminous 
surface  types,  but  may  also  be  used  to 
equal  advantage,  although  possibly  with 
not  quite  as  much  relative  economy,  for 
brick,  creosoted  block  and  even  granite 
block  wearing  surfaces. 

Concussion 
In  conclusion,  the  writer  wishes  to  em- 
phasize that  there  is  nothing  in  the  way 


BITUMINOUS  BASE  AND  SHEET 
ASPHALT  TOP  IN  PERFECT  CONDI- 
TION AT  AGE  OF  19  TEARS,  WHEN 
REMOVED  AT  HAMILTON,  OHIO, 
UPON  CONDEMNING  STREET  TO 
MAKE  WAY  FOR  A  FACTORY  BUILD- 
ING. NOTE  POSITIVE  BOND  BE- 
TWEEN   BASE    AND    TOP. 


of  an  insuperable  mystery  surrounding 
the  construction  of  bituminous  pave- 
ments. While  it  is  true  that  careful  at- 
tention to  details  of  design  and  common 
sense  in  connection  with  the  selection  of 
materials  and  construction  methods,  are 
necessary,  as  well  as  intelligent  and  care- 
ful supervision  and  control  of  plant  and 
street  operations,  these  requirements  are 
in  no  way  peculiar  to  this  type  of  con- 
struction and  cannot  be  offered  as  an  ex- 
cuse for  the  adoption  of  some  other  type 
when  a  bituminous  foundation  would  be 
found  more  satisfactory  and  economical. 
The  employment  of  either  penetration  or 
hot  mix  type  will  call  for  no  more  pre- 
cautions than  are  customary  with  stand- 
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ard  construction,  in  fact,  standard  speci- 
fications for  these  types  of  pavements 
may  readily  be  adapted  to  use  in  build- 
ing a  foundation. 

The  maximum  size  of  coarse  aggregate 
allowable  will  depend  upon  the  thickness 
of  the  base  course,  but  will  not  exceed 
2Mi  ins.  in  its  largest  dimension,  due 
to  the  desirability  of  laying  the  founda- 
tion In  courses  not  to  exceed  3  ins.  in 
depth  after  rolling.  For  the  hot  mix 
type  a  mixture  such  as  follows  is  sug- 
gested: 

Asphaltic  cement,  4  to  6%. 

Sand,  or  fine  aggregate  passing  a  10- 
mesh  screen,  25  to  30%. 

Coarse  aggregate,  65  to  71%. 

The  sand  considered  alone  will  contain 
from  40  to  50%  of  particles  passing  a  40- 
mesh  screen,  and  as  to  the  combined  ag- 
gregate, from  45  to  60%  should  pass  a 
%-in.  screen,  and  not  more  than  35% 
should  pass  a  10-mesh  screen. 

In  laying  the  foundation,  it  will  be 
found  necessary  to  thoroughly  roll  the 
liot  material  In  order  to  insure  maximum 
compression.  For  this  purpose  a  heavy 
3-wheeled  roller  will  be  found  preferable 
to  the  tandem  type,  as  these  is  less  tend- 
ency for  the  roller  to  ride  even  slight 
elevations  at  the  expense  of  proper  com- 
pression in  adjoining  depressions;  how- 
ever, in  laying  the  wearing  course,  tan- 
dem rollers  will  be  needed  in  order  to 
remove  roller  marks. 

In  constructing'  bituminous  base  pave- 
ments with  bituminous  wearing  surface, 
it  is  possible  to  secure  a  smoother  sur- 
face than  is  obtainable  in  the  case  of 
the  same  type  of  wearing  surface  laid  on 
a  rigid  foundation,  the  reason  being  ap- 
parent from  the  use  of  two,  three  and 
even  four  layers,  thereby  reducing  the 
tendency  to  duplicate  surface  irregulari- 
ties in  the  subgrade  through  successive 
layers  of  thoroughly  bonded,  homogene- 
ous material. 

The  thickness  of  either  type  of  bitumin- 
ous foundation  will  depend  naturally  upon 
traffic  requirements,  such  local  conditions 
as  character  and  drainability  of  the  soil, 
supporting  power  of  the  subgrade,  and 
other  items  such  as  may  arise  which 
will  require  consideration  in  designing 
any  type  of  pavement.  The  penetration 
type,  however,  will  be  limited  to  lighter 
traffic  roadways,  whereas  the  true  con- 
crete or  hot  mix  type  of  sufficient  depth, 
will  be  suitable  for  any  traffic  condition 
where  bridging  power  is  not  the  major 
consideration. 


SEWAGE     TREATMENT     EXPERI- 
MENTS AT  GRAND  RAPIDS  WITH 
SPECIAL  REFERENCE  TO  DORR 
SEWAGE  CLARIFIER 

By   Milton  P.  Adams,   Sanitary  Engineer  in 

Charge    of   Sewage    Disposal    Studies, 

City   Hall,  Grand  Rapids,  Mich. 

The  sewage  treatment  experimental 
work  conducted  at  Grand  Rapids,  Mich., 
during  the  past  18  months  has  not  cov- 
ered the  wide  scope  of  experiments  gen- 
erally conducted  in  a  sewage  testing  sta- 
tion. Rather,  it  has  been  an  intensive 
operating  study  of  a  life-size  sedimenta- 
tion unit.  The  present  article  is  in  no 
way  a  technical  treatise  on  sedimentation, 
but  recounts  merely  the  experience 
Grand  Rapids  has  had,  particularly  in 
respect  to  the  Dorr  sewage  clarifier. 
The  Grand  Rapids  Proilem 

Our  problem  is  one  in  plain  sedimenta- 
tion and  sludge  disposal,  our  efforts  be- 
ing directed  toward  the  meeting  of  a 
state  supreme  court  injunction  rendered 
in  1913.  This  decision  called  for  the  re- 
moval of  the  sludge  forming  materials 
in  the  city  sewage  before  being  dis- 
charged into  the  local  watercourse. 

The  city  is  sewered  on  the  combined 
plan  and  has  a  normal  dry  weather  flow 
of  30  millions  gals,  of  sewage  per  day. 

Main   Sewers 

The  sewage  of  the  city  is  discharged 
into  the  river  at  present  through  four 
main  interceptors,  two  on  the  west  and 
two  on  the  east  side  of  the  river.  These 
were  completed  in  1911  as  part  of  a  flood 
protection  program,  there  being  an  aver- 
age annual  rise  and  fall  of  16  ft.  in  the 
river  stage.  A  flood  relief  pumping  sta- 
tion is  located  adjacent  to  the  outfall 
of  each  trunk  sewer.  Gates,  coarse  bar 
screens,  and  low  lift  centrifugal  pumps 
are  provided  in  each  station  by  means 
of  which  the  levels  in  the  respective  sew- 
ers are  kept  below  the  danger  point  dur- 
ing this  high  water  period.  It  is  planned 
that  the  permanent  disposal  plant  will 
be  out  of  operation  during  this  time,  the 
sewage  being  pumped  directly  to  the  river 
as  at  present. 

Sewage  treated  at  the  experimental  sta- 
tion is  typical  of  75-80%  of  the  total  city 
flow  and  includes  practically  all  the 
commercial  and  industrial  as  well  as  9/10 
of  the  domestic  sewage  of  the  east  side. 
Thus  it  can  be  seen  that  the  sewage  has 
been  as  nearly  representative  of  future 
conditions  as  could  be  obtained. 

From  June,   1919,  to  March,   1920,   the 
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station     was     operated     with     the     32-ft. 
diameter  tank  as  a  Dortmund  unit. 
A   Dorr   Chirificr  Installed 

During  April,  1820,  a  Dorr  sewage 
clarifler  was  installed  in  the  former 
Dortmund  tank  and  operated  until  No- 
vember last,  when  the  station  was  closed 
down  for  the  winter. 

Sewage  is  delivered  at  the  inlet  trough 
of  the  primary  tank  by  a  6-in.  centrifugal 
pump  belt  driven  from  a  10  h.p.  motor. 
Due  to  intake  troubles,  the  rate  of  flow 
would  occasionally  fall  to  0.2  million 
gals,  per  day.  Our  maximum  rate  was 
1.1  and  in  the  average  day  0.6 — 0.8  mil- 
lion gals,  of  sewage  were  put  through 
the  primary  tank.  The  flow  was  record- 
ed hourly  by  the  operator  during  the  test 
day  by  reading  the  head  over  a  standard 
rectangular  V-notch  weir  placed  in  the 
effluent  line  from  the  tank. 


torn.  The  45  deg.-slope  was  never  satis- 
factory even  with  squeegeeing  to  bring 
the  sludge  to  the  tank  pump. 

If  for  any  reason  sludge  was  allowed  to 
accumulate,  or  was  held  in  the  Dortmund 
tank  for  more  than  ten  days  in  warm 
weather,  "tank  boiling"  invariably  oc- 
curred. Masses  of  sludge  varying  in  size 
from  a  teacup  to  a  dish  pan  would  be 
buoyed  upward  through  the  tank  by  en- 
trained gas.  They  would  suddenly  ap- 
pear at  the  tank  surface,  the  gas  would 
be  released,  the  sludge  mass  break  up — 
a  part  settling  back  into  the  tank  and 
a  part  passing  out  over  the  weirs  with 
the  effluent.  At  times  the  action  became 
very  general  over  the  surface  of  the  tank. 
At  these  times  the  effluent  and  tank  effi- 
ciency suffered  severely.  But  the  drawing 
of  sludge  would  generally  relieve  this 
situation. 


VIEWS   OF  GRAND  RAPIDS,   MICHIGAN,    SEWAGE    TE.ST1.\G    .STATIuN 

Left:     Bottom  of  Sewage  Inlet  Jacket  and  Original  Dorr  Sludge  Well.     Right:     Sludge 

Delivered  to  Horizontal   Flight  Conveyor. 


Every  effort  was  made  to  operate  the 
station  as  a  continuous  day  and  night 
plant  after  Aug.  9,  1919.  There  was  an 
operator  in  attendance  at  least  16  hours 
of  each  week  day,  and  after  the  clarifler 
was  installed,  there  was  an  operator  in 
attendance  constantly.  In  addition  to  the 
hourly  flow  readings,  the  operator  made 
hourly  settling  solids  and  turbidity  de- 
terminations on  both  crude  sewage  and 
effluent.  Every  third  day,  constant 
amounts  from  the  hourly  samplings 
were  kept  to  form  a  composite  of  the 
day's  run. 

All  samples  and  composites  of  sewage 
and  sludge  have  been  analyzed  at  the 
city  laboratory  located  in  the  local  filtra- 
tion plant.  This  division  of  the  work 
has  been  under  the  direct  supervision  of 
Chief  Chemist  Walter  A.  Sperry. 

As  the  result  of  our  experiments  with 
the  Dortmund  tank,  we  determined  that 
57  deg.  was  very  close  to  the  limiting 
slope  which  could  be  used  and  not  allow 
lodgment  of  the  sludge  on  the  tank  bot- 


Sludge,  Troubles 

Considerable  difficulty  was  occasionally 
encountered  in  starting  a  movement  of 
sludge  from  the  Dortmund  tank.  Back- 
flushing  with  city  water  pressure  through 
the  sludge  outlet  into  the  tank  was  re- 
sorted to.  This  clogging  or  sticking  of 
the  sludge  in  the  outlet  was  not  due  to 
the  character  of  the  sludge  alone,  but  to 
structural  limitations  of  the  outlet  itself 
and  occasionally  to  lodgment  of  foreign 
material  in   the  outlet. 

During  the  normal  operating  day  the 
surface  of  the  tank  was  clear  at  all  times 
and  presented  a  good  appearance  with 
practically  no  odor  whatever. 

During  the  nine  months'  operation  of 
the  Dortmund  tank  a  total  of  105  million 
gallons  of  sewage  were  treated  with  an 
average  removal  of  45%  of  the  suspend- 
ed solids.  Five  hundred  and  eighty-three 
cubic  yards  of  sludge  were  produced  in 
the  primary  tank  of  an  estimated  aver- 
age moisture  of  93.5%. 

The  second  set  of  sedimentation  experi- 
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ments  starting  in  May,  1920,  were  car- 
ried on  with  a  32-ft.  Dorr  sewage  clari- 
fier  installed  in  the  primary  tank. 

Nearly  three  carloads  of  cinders  were 
required  to  fill  the  sump  of  the  original 
tank,  over  which  a  5-in.  concrete  slab 
was  laid  having  the  Dorr  standard  1%- 
In.  on  12-in.  slope  toward  the  center.  The 
central  sewage  depth  of  the  new  tank  was 
now  a  little  over  14  ft.  with  a  depth  at 
the  periphery  of  the  tank  of  12  ft. 

Description  of  the  Dorr  Apparatus 

The  Dorr  apparatus  can  be  briefly  de- 
scribed as  consisting  of  a  centrally  locat- 
ed vertical  shaft  to  the  bottom  of  which 
is  keyed  a  4-way  spider  to  which  radial 
arms  are  attached  conforming  to  the  slope 
of  the  tank  bottom.  A  series  of  parallel 
squeegees  are  set  at'an  angle  of  45  deg. 
with  the  line  of  each  arm.  These  are 
so  adjusted  as  to  just  brush  the  tank  bot- 
tom when  the  mechanism  is  rotated.  The 
entire  mechanism  is  suspended  from  a 
superstructure  which  bridges  the  tank. 
The  driving  of  the  mechanism  is  accom- 
plished by  means  of  worm  and  gear.  The 
speed  of  our  installation  was  3/50  R.P.M., 
and  driven  by  a  2  h.p.  motor. 

A  watertight  cylindrical  wall  of  sheet 
steel,  4  ft.  in  diameter  was  fastened  to, 
and  supported  by  the  four  arms.  It  was 
symmetrically  located  with  respect  to  the 
central  shaft  and  turned  as  a  unit  with 
it.  This  original  sludge  well  furnished 
by  the  Dorr  Company  had  a  clearance  of 
5  to  6  ins.  from  the  tank  bottom  and  ex- 
tended to  a  point  about  12  ins.  above  the 
sewage  surface  in  the  tank.  The  rota- 
tion of  the  arms  was  designed  to  roll 
the  sludge  over  and  over  coming  in  the 
path  of  the  squeegees,  and  finally  bring 
it  within  the  central  sludge  well. 

A  circular,  galvanized  iron  jacket  sur- 
rounding the  sludge  well  received  the  in- 
coming raw  sewage  from  the  surface  in- 
let trough.  By  means  of  a  throat  in  the 
jacket  converging  to  within  2  ins.  of  the 
sludge  well,  a  uniform  distribution  of 
sewage  was  obtained  into  the  tank.  The 
jacket  was  stationary  and  hung  from  the 
superstructure.  It  was  6  ft.  in  diameter 
at  the  top  and  6  ft.  deep,  releasing  the 
sewage  in  the  tank  5  ft.  below  the  sew- 
age surface.  The  effluent  was  drawn  off 
by  a  series  of  V-notch  weirs  set  around 
the  periphery  of  the  tank.  Thus  so  far 
as  sedimentation  goes  we  had  a  remodeled 
Dortmund  tank. 

Operations  Commenced 

Operation  was  commenced  May  15, 
1920.  First  sludge  appeared  in  the  well 
on  June  1st,  and  on  the  2d,  16  cu.  ft.  of 


92.6%  moisture  sludge  was  removed  from 
the  well.  Sludge  was  pumped  every  2 
or  3  days  until  the  middle  of  June,  when 
it  became  so  concentrated  that  the  pump 
would  not  handle  it.  The  pump  was  a 
2-in.  diaphragm  type  furnished  by  the 
Dorr  Company.  Enough  liquor  was  re- 
moved from  the  well  during  this  period 
to  allow  it  to  re-fill  with  sludge. 

We  wired  the  Dorr  Company  for  help 
on  the  9th,  stating  that  the  situation  was 
getting  beyond  the  control  of  our  equip- 
ment, and  within  a  few  days  they  had 
an  engineer  on  the  job  who,  jointly  with 
the  speaker,  devised  and  built  a  mechan- 
ical sludge  conveyor  system.  The  con-' 
veyor  was  driven  from  the  same  counter- 
shaft which  drove  the  clarifier. 

With  this  apparatus,  sludge  was  re- 
moved from  the  surface  of  the  well  by 
a  chain  of  quart  buckets,  elevating  to  a 
tray,  from  which  the  sludge  slid  into  a 
horizontal  flight  conveyor  running 
in  a  wood  trough.  As  the  sludge  ap- 
proached the  end  of  the  trough,  it 
dropped  down  an  almost  vertical  chute 
into  a  loading  hopper.  Wheelbarrows 
were  loaded  with  this  sludgp,  and 
wheeled  to  the  beds,  where  it  was  spread 
out  to  dry.  The  wheelbarrows  were  cali- 
brated so  that  the  amount  of  sludge  re- 
moved from  the  tank  could  be  recorded 
in  this  way.  During  a  period  of  ten  days 
in  June,  there  was  no  movement  of 
sludge  into  the  well,  that  portion  of 
sludge  at  the  bottom  and  around  the  en- 
try to  the  well  took  an  "initial  set,"  to 
use  the  concrete  engineer's  term,  or  con- 
centrated to  such  an  extent,  that  after 
the  conveyor  was  put  into  operation, 
about  40  cu.  ft.  of  sludge  were  all  that 
could  be  withdrawn.  The  black,  sul- 
phurous smelling  liquor  remaining  in  the 
well  could  not  be  removed  fast  enough 
to  force  more  sludge  in. 

Pumping  of  sewage  was  accordingly 
stopped  and  the  tank  was  drained  the  first 
of  July.  After  removing  most  of  the 
sludge  on  the  tank  bottom  it  was  discov- 
ered that  an  "island  of  sludge"  had 
formed  about  the  well  which  had  been 
rotating  as  a  unit  with  the  mechanism. 
The  entry  to  the  sludge  well  was  prac- 
tically plugged. 

During  May  and  June,  24  million  gal- 
lons of  sewage  were  passed  through  the 
tank  with  an  average  removal  of  sus- 
pended solids  of  30%  corresponding  to  an 
indicated  removal  by  settling  solids  de- 
terminations of  94%.  A  total  of  1,900  cu. 
ft.  of  sludge  were  produced  with  an  es- 
timated average  moisture  of  87.8%.  Of 
this  amount  370  cu.  ft.  of  an  average  of 
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90.2%  were  actually  removed  at  the  sur- 
face by  pump  or  conveyor. 

In  fairness  to  the  Dorr  clarifier  as  a 
sedimentation  device,  it  must  be  ad- 
mitted that  sludge  development  and  not 
sedimentation  was  the  object  sought  dur- 
ing the  entire  6  months'  run.  As  a  re- 
sult there  are  but  few  periods  when  the 
tank  had  a  chance  to  show  what  it  could 
really  accomplish.  The  normal  week  day 
tank  efficiency  under  fair  conditions  of 
operation  showed  a  percent  removal  of 
45  to  50%. 

The  lowest  tank  efficiency  generally  oc- 
curred on  Sunday  when  the  suspended 
solids  in  the  crude  sewage  would  fall  be- 
low those  in  the  effluent  for  more  than 
half  of  the  day. 

Flaring  the  Well  at  t?ic  Bottom 

Mr.  Peck,  of  the  Dorr  Company,  visited 
the  experiment  station  about  the  middle 


■1-ft.  well  had  already  been  noted  both 
from  its  buoyant  effects  on  the  sludge  as 
well  as  the  drying  power  it  had  exerted 
in  passing  through  the  upper  layers  of 
sludge. 

The  "Grand  Rapids"  Sludge  Well 

Accordingly,  the  so-called  "Grand  Rap- 
ids" sludge  well  was  constructed — a 
truncated  cone  of  galvanized  iron  10'/^  ft. 
high  with  a  bottom  diameter  of  11  ft.  and 
an  upper  diameter  of  4  ft. 

Provision  was  made  at  the  upper  diame- 
ter to  attach  one  4-ft.  length  of  the  4-ft. 
well,  bringing  the  upper  rim  of  the  com- 
posite well  about  18  ins.  above  the  tank 
surface.  The  change  increased  the  sludge 
well  storage  from  1,400  to  5.000  gals.,  and 
increased  the  area  of  sludge  opening 
from  5  ins.  x  121/2  ft.  to  9  ins.  x  341/2  ft. 

Operation  was  resumed  the  30th  of  July 
and    continued    with    but    two    or    three 
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Left:      Sludge   Enterintf  Loading  Hopper  from   "Which    it   Was  Wheeled  to   Beds. 

Right:     Character  of  Sludge   with   80   Percent   Moisture. 


of  July,  having  been  previously  notified 
of  the  predicament  the  sludge  had 
caused  in  the  sludge  well. 

He  conceived  the  idea  of  flaring  out 
the  well  at  the  bottom,  which  was  intend- 
ed to  overcome  our  difficulty  and  accom- 
plish the  following  ends: 

1.  Increasing  the  area  of  sludge  open- 
ing into  the  well  by  making  the  opening 
equivalent  in  length  to  the  circumference 
of  a  larger  circle. 

2.  The  storage  and  covering  of  a  great- 
er volume  of  sludge  within  the  well 
would  make  for  better  conditions  in  the 
outer  sedimentation  compartment,  as  well 
as  to  give  greater  flexibility  in  handling 
of  the  sludge. 

3.  The  concentration  of  as  much 
evolved  gas  as  possible  within  the  well. 
The  beneficial  action  of  the  gas  In  the 


shutdowns  until  the  21st  of  November. 
The  first  sludge  was  removed  from  the 
well  on  Aug.  24th,  and  amounted  to  47 
cu.  ft.  of  67.5%  sludge.  This  was  scum 
sludge,  removed  for  the  most  part  above 
the  water  surface  in  the  tank,  and  was 
the  dryest  that  we  had  obtained.  All  of 
the  surface  sludge  had  been  removed  by 
the  31st,  several  feet  of  black  sludge 
liquor  now  appearing  at  the  top  of  the 
well.  This  liquor  was  removed  by  a  4- 
in.  Goulds  diaphragm  pump  delivering  30- 
35  gals,  per  minute,  and  returned  to  the 
incoming  sewage.  About  4,500  gals,  of 
liquor  were  removed  from  the  well  at 
this  pumping,  which  allowed  the  well  to 
completely  fill  with  sludge  from  the  tank 
bottom.  Havoc  was  generally  played  with 
the  tank  effluent  when  this  liquor  or  soft 
sludge  was  returned  to  the  sewage  inlet. 
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The  effluent  cones  would  be  darker  than 
the  raw  sewage  cones  for  several  hours. 
The  suspended  solids  and  turbidities  also 
ran  much  higher  at  those  times  than  In 
the  raw  sewage,  although  the  settling 
solids  readings  were  not  appreciably  af- 
fected. 

The  station  was  closed  the  last  of  No- 
vember, the  primary  tank  being  entirely 
open  and  exposed  to  the  elements.  The 
approaching  cold  weather  also  made  the 
handling  of  the  sludge  at  the  surface 
with  mechanical  apparatus  next  to  im- 
possible. For  a  week  or  ten  days  imme- 
diately preceding  the  shutdown,  vain  ef- 
forts were  made  to  fill  the  well  with 
sludge.  Several  thousand  gallons  of 
liquor  were  pumped  out  of  the  well,  but 
it  was  found  by  soundings  that  there  was 
hardly  sufficient  sludge  in  the  tank  to 
trap  the  bottom  of  the  well.  Hence,  it 
could  not  be  expected  that  the  well  would 
fill  with  sludge. 

Plans  for  Future  Tests 

It  is  tentatively  planned  to  reopen  the 
station  in  the  spring  applying  the  clari- 
fier  to  a  still  shallower  tank,  reduce  the 
sludge  opening  into  the  present  well,  and 
develop  an  underflow  sludge  delivery 
from  the  bottom  of  the  tank.  The  sew- 
age and  liquor  inlet  to  the  tank  will  also 
be  revised. 

Performance   of   the    Clarificr 

During  August  and  September,  the 
clarifier  treated  18.5  million  gallons  of 
sewage  with  an  average  removal  of  sus- 
pended solids  of  50%.  During  the  last 
two  months  of  operation  this  figure  fell 
to  24%.  From  August  to  November  48.2 
million  gallons  of  sewage  were  treated 
in  the  Dorr  clarifier;  2,311  cu.  ft.  of 
sludge  averaging  83.2%  moisture  were 
produced.  Of  this  amount  933  cu.  ft.  of 
79.2%  sludge  were  actually  removed  by 
conveyor,  the  balance  remaining  in  the 
tank  at  the  end  of  the  run. 

"Pin-Point  Boiling" 

In  commenting  on  special  features  of 
operation  of  the  clarifier,  probably  that, 
which  for  lack  of  a  better  term,  we  have 
called  "pin-point  boiling"  Is  the  most  in- 
teresting. The  surface  of  the  tank  in  op- 
eration represents  any  quiet  body  of 
water  over  which  fine  particles  of  sand 
are  being  sprinkled.  This  is  caused  by 
the  bursting  of  minute  gas  bubbles  at 
the  surface.  This  gas  is  evolved  in  the 
sludge  on  the  tank  bottom  and  released 
by  the  periodical  moving  of  squeegee  arms 
through  the  sludge. 

This  is  not  our  theory,  but  has  been 
proven  to  be  a  fact,  for  on  shutting  down 


the  mechanism  in  warm  weather,  this 
"pin-point  boiling"  stops  altogether — tlie 
tank  surface  is  clear  for  8  to  10  hours 
while  gas  is  collecting  and  being  retained 
in  the  sludge  below.  Finally,  enough  gas 
is  entrained  to  buoy  masses  of  sludge  to 
the  surface  where  it  is  released — the  ac- 
tion being  identical  with  "tank-boiling" 
experienced  in  the  former  Dortmund 
tank.  On  shutting  down  for  a  few  days 
in  June,  a  6-in.  leathery  scum  of  sludge 
formed  over  the  tank  surface  in  24  hours. 
Thus,  the  necessity  of  the  operation  of 
some  kind  of  agitator  in  a  tank  of  the 
type  in  promoting  good  sedimentation  is 
clearly  evident. 

Effect  of  Baffling 
Tiny  globules  of  oil  generally  accom- 
pany these  fine  gas  bubbles  to  the  sur- 
face. It  is  this  iridescent  coloring  of  oil 
on  water,  which  constitutes  the  only  visi- 
ble effects  of  this  action.  One  half  of 
the  tank  was  baffled  during  the  last  three 
months  of  operation,  the  oil  being  caught 
just  before  passing  out  over  the  outlet 
weirs.  As  a  result  the  effluent  from  this 
half  of  the  tank  was  greatly  improved 
although  the  appearance  of  the  baffled 
half  of  the  tank  was  accordingly  sacri- 
ficed by  the  collection  of  the  thin  layer  of 
scum  retained  upon  it.  It  could  not  be 
proved  that  this  "pin-point  boiling"  de- 
creased the  efficiency  of  sedimentation. 

Sludge    Characteristics 
The  80%  sludge  produced  during  1920 
was    a   fairly    stiff   semi-solid    and    dried 
much  less  readily  on  the  beds  than  the 
94%  sludge  of  1919. 

The  original  Dortmund  tank  went  into 
operation  June  30,  1919.  On  July  25th, 
the  first,  sludge  was  drawn  from  the  tank 
through  its  sump  outlet  and  delivered  to 
a  secondary  tank. 

Its  tarry  odor,  brownish-black  color, 
and  curdy  consistence,  as  we  have  since 
come  to  know  them,  were  at  once  evi- 
dent. Moisture  determination  ran  94%. 
On  the  7th  of  August  about  300  gals,  of 
this  sludge  were  allowed  to  run  directly 
to  the  sludge  beds  from  the  primary  tank. 
Eighteen  days  later,  this  same  sludge  was 
removed  from  the  beds  In  pieces — a 
matted,  porous,  fibrous  cake.  After  a  few 
days'  further  drying,  this  sludge  was 
burned  in  piles  on  the  dike  surrounding 
the  beds.  A  fluffy,  reddish  ash  was  left 
behind.  This  performance  was  dupli- 
cated many  times  during  the  summer  and 
early  fall  with  the  same  favorable  re- 
sults. Contrary  to  the  behavior  of  most 
sludges  which  fissure  vertically  in  drying, 
this    sludge    seemed    to    dry    in    layers, 
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separating  laterally.  Visitors  at  the  sta- 
tion often  compare  the  appearance  of  this 
sludge  to  that  of  heavy  brown  paper. 

Secondary  Tank  Digestion  Dispensed 
With 

This  very  unusual  behavior  of  a  prac- 
tically raw  sewage  sludge  drying  on  sand 
beds  under  all  sorts  of  weather  conditions 
without  nuisance  or  even  appreciable 
odor,  caused  us  to  dispense  entirely  with 
secondary  tank  digestion  during  the  past 
year.  But  two  of  the  20-ft.  diameter 
sludge  digestion  tanks  were  ever  used  for 
this  purpose.  They  were  operated  on  the 
fill  and  draw  principle.  The  same  diffi- 
culty attended  the  drawing  of  sludge  from 
the  tanks  as  was  experienced  at  times 
with  the  primary  tank.  Since  there  was 
so  little  to  be  gained  by  the  use  of  sec- 
ondary tanks  they  were  abandoned  with 
the  idea  that  we  would  operate  the  sta- 
tion under  the  hardest  conceivable  condi- 
tions by  drying  a  primary  tank  sludge  on 
the  sand  beds  and  kick  up  a  nuisance  if 
possible!  Well,  we  failed  Another  case 
in  point  of  where  the  engineer  is  given 
an  inch,  he'll  take  a  mile! 

In  addition  to  the  many  hundred  gal- 
lons of  sludge  dried  on  the  beds,  thous- 
ands of  gallons  have  been  pumped  "from 
the  tank  at  times  of  shut  down,  and 
allowed  to  drain  to  a  low  point  150  ft. 
south  of  the  station,  forming  a  lagoon. 
Visitors  have  never  noticed  the  presence 
of  this  lagoon  by  reason  of  odors  emanat- 
ing from  it. 

ErpJanation  of  Inoffensive  Sludge 

Since  we  had  precisely  the  same  sludge 
experience  during  the  past  season  that  we 
had  in  1919,  and  one  that  differs  so  rad- 
ically from  that  In  other  cities,  we  have 
attempted  to  explain  the  mystery  by  a 
combination  of  circumstances. 

First,  we  have  a  sewage  that  Is  com- 
paratively dilute,  amounting  to  more  than 
twice  the  average  water  consumption. 
Thus  the  medium  is  provided  by  which 
many  of  the  finely  divided  organic  solids 
can  be  carried  off  In  the  effluent. 

Secondly,  the  presence  of  tarry  oils  has 
always  been  noticed  in  the  sludge.  These 
are  discharged  In  alleged  small  amounts 
by  the  local  gas  works.  The  antiseptic 
action  of  these  light  oils  has  long  been 
recognized. 

Thirdly,  a  large  proportion  of  the 
sludge  is  made  up  of  pulpy  wastes,  dis- 
charged into  the  sewer  by  a  local  paper 
mill.  This  material  Is  practically  inert 
and  forms  the  fibrous  mat  which  facili- 
tates the  drying  and  burning  of  the 
sludge.  Samples  of  this  dry  sludge  had 
a  heat  value  of  7,000  B.  T.  U. 


The  ability  of  the  sludge  to  "set  up" 
when  It  is  not  periodically  agitated  was 
again  manifested  about  the  first  of  Octo- 
ber, 1920.  Instead  of  forming  at  the  bot- 
tom of  the  well  as  before,  several  yards 
of  the  sludge  formed  a  huge  plug  within 
the  flare  well,  which  threatened  to  put 
us  out  of  business  for  a  short  time. 
Probing  rods,  long  handled  shovels,  and 
l',^-in.  pipes  lashed  to  the  superstruc- 
ture and  extending  down  into  the  sludge 
well  were  used  from  the  surface  of  the 
tank  In  an  effort  to  break  up  the  plug,  but 
without  success. 

It  was  broken  up  only  after  decanting 
off  the  upper  10  ft.  of  sewage  In  the  tank, 
which  allowed  the  plug  to  drop  down 
within  the  well  where  It  had  a  tendency 
to  flatten  out,  spreading  over  the  tank 
bottom.  A  lV4-ln.  hose  stream  now  helped 
in  breaking  up  the  mass.  On  refilling 
the  tank  with  sewage,  the  plug  came  up 
again  but  much  smaller  in  size.  This 
was  repeated  three  times  before  the  plug 
entirely  disappeared.  After  being  broken 
up  this  sludge  would  appear  in  chunks 
rather  than  reverting  to  the  homogeneous, 
viscous  fluid  from  which  It  formed. 
Conclusion 

In  concluding.  It  must  be  admitted  that 
from  the  Grand  Rapids  standpoint  with 
a  sludge  promising  so  little  difficulty  to 
handle,  the  high  concentration  is  very 
desirable,  especially  where  an  almost  un- 
limited space  foi  sludge  beds  can  be  pro- 
vided. There  are  130  acres  In  the  tract 
selected  for  the  site  of  the  permanent 
plant — fairly  well  Isolated  from  the  city. 

There  are  several  points  still  to  be  set- 
tied  before  final  recommendations  can  be 
made.  While  much  depends  on  the  re- 
sults of  next  season's  experiments,  the 
Dorr  clarlfier,  in  the  opinion  of  the 
speaker,  has  great  possibilities.  Com- 
pared with  the  Dortmund  tank  It  haa 
given  practically  the  same  sedimentation 
efficiency,  and  delivered  much  more  con- 
centrated sludge  for  at  least  six  months 
In  the  year  with  but  half  the  excavation 
required  for  the  Dortmund.  A  strong 
point  for  the  clarlfier  is  the  emulsifying 
and  concentrating  effect  Imparted  to  the 
sludge  by  the  rotation  of  the  mechanism. 
Over  against  these  advantages  are  the 
greater  depreciation  in  Dorr  superstruc- 
ture and  mechanism  and  the  greater  ex- 
pert attention  required  for  the  success- 
ful operation  of  a  plant  of  this  type. 

It  is  difficult,  however,  to  imagine  a 
plant  the  size  of  the  future  Grand  Rapids 
plant,  without  a  competent  operating 
personnel.  Inasmuch  as  the  day  is  pass- 
ing when  engineers  claimed  great  results 
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for  plants  that  operated  themselves,  pos- 
sibly the  last  disadvantage  cited  is  not 
as  great  as  it  seems. 

The  city  has  expended  $63,000  to  date 
for  sewage  disposal  purposes,  of  which 
?30,000  has  been  applied  toward  the  pur- 
chase of  land  for  the  permanent  site; 
$13,000  represents  the  city's  investment 
in  building  and  equipment  of  the  sewage 
testing  station,  and  the  balance  covers 
operation  and  other  expense  incidental  to 
sewage  disposal  studies  since  April,  1917. 

Messrs.  Hoad  &  Decker,  of  Ann  Arbor, 
were  the  designers  of  the  original  Dort- 
mund tank  and  testing  station.  During 
the  past  six  months  the  Dorr  Company 
organization  has  taken  an  active  interest 
and  co-operated  greatly  with  the  city  in 
conducting  its  experiments. 

The  foregoing  discussion  is  the  major 
portion  of  a  paper  by  Mr.  Adams  before 
the  1921  meeting  of  the  Illinois  Engineer- 
ing Society. 


USING  ASPHALTIC  CONCRETE  FOR 

RESURFACING  WORN  OUT 

PAVEMENTS 

By   W.   E.   Baldrv.   Citii   Enciineer,   City  Hall, 
Topeka,  Kans. 

(Editor's  Note: — Pavements  of  different 
types  have  been  laid  in  the  large  cities 
of  Kansas  since  about  1895.  Most  of  the 
pavements  laid  between  1895  and  1910 
were  either  brick  or  cobble  stone,  with 
some  sheet  asphalt.  The  use  of  asphaltic 
concrete  as  a  resurfacing  material  for 
pavements  which  have  become  unsuitable 
for  present-day  traffic  is  discussed  in  the 
following  paper  which  was  presented  by 
Mr.  Baldry  before  the  recent  annual  meet- 
ing of  the  Kansas  Engineering  Society.) 

The  Cohhle  Stone  Pavcmenis 
A  general  practice  in  the  laying  of  cob- 
ble stone  paving  was  to  prepare  the  sub- 
grade  to  the  cross-section  desired,  and 
after  spreading  2  or  3  ins.  of  sand,  begin 
the  laying  of  the  cobble  stones.  These 
stones  were  of  variable  widths  and  depths 
and  were  laid  with  no  particular  care  to 
secure  smooth  surface  as  we  now  con- 
sider it,  but  were  finished  with  a  roller 
drawn  by  teams  or  possibly  power,  and 
closed  with  a  sand  filler.  These  pave- 
ments have  probably  served  their  purpose 
very  well,  for  as  a  general  thing  they 
have  supported  the  traffic  upon  them  and 
given  a  good  foothold  tor  the  horses  draw- 
ing heavy  loads  over  them;  they  have  also 
been  capable  of  a  fair  degree  of  cleanli- 
ness.   Under  the  years  of  traffic,  however. 


these  pavements  have  tended  to  become 
more  rough  rather  than  smoother,  and  the 
joints  between  the  stones  being  large, 
there  has  been  a  tendency  for  the  filling 
material  to  wash  away,  especially  when 
laid  upon  any  grade,  with  the  result  that 
today  such  pavements  are  good  for  but 
one  thing,  and  that  is  to  keep  traffic  out 
of  the  mud.  These  pavements  have,  un- 
der the  action  of  traffic,  become  firmly 
bedded  into  the  subgrade,  and  even  pres- 
ent truck  traffic  does  not  show  appreciable 
movement  of  the  blocks,  though  the  trac- 
tive effort  necessary  to  overcome  the  ir- 
regularities of  surface  is  considerable,  and 
the  desire  of  the  traveling  public  at  pres- 
ent is  that  these  pavements  shall  be  re- 
stored to  a  smooth  surface,  more  than  that 
they  shall  be  replaced  altogether.  The 
problem,  then,  becomes  the  selection  of  a 
surfacing  material,  using  the  present 
pavement  as  a  foundation  or  base. 

Early  Brick  Pavements 
The  general  practice  In  the  laying  of 
brick  pavements  in  the  early  days  was  by 
what  is  known  as  two-course  work,  using 
a  sand  filler.  In  this  work,  after  the 
preparation  of  the  subgrade,  a  sand  layer 
of  1  or  2  ins.  was  spread,  and  upon  this 
was  laid  a  course  of  brick  flatwise.  This 
first  course  was  usually  of  what  were 
known  as  No.  2  bricks,  being  from  the 
sides  and  ends  of  the  kilns.  Over  this 
first  course  was  spread  another  layer  of 
sand  of  from  2  to  3  ins.,  and  upon  this  a 
layer  of  No.  1  bricks  on  edge  were  placed, 
over  which  was  again  spread  sand  and  the 
whole  rolled  with  team,  hand  or  power 
rollers.  This  type  of  paving  was  at  once 
far  more  sightly  than  the  cobble  stone 
paving,  was  reasonably  smooth,  and  met 
the  conditions  of  traffic  in  the  residence 
districts  especially  well,  but  did  not  sup- 
port the  heavy  traffic  as  well  as  the  cobble 
stone  paving.  With  time  the  filler  ma- 
terial was  washed  away,  the  same  as  with 
the  cobble  stone  paving,  and  the  action  of 
traffic  chipped  the  bricks  some,  which,  by 
the  way,  were  not  as  hard  and  tough  as 
our  present  good  paving  brick,  until  now 
the  pavements  have  become  worn  and 
rough,  though  still  passable.  The  lower 
courses  have  become  bedded  in  the  sub- 
grade,  in  some  instances  to  a  solid  foun- 
dation, while  in  other  cases  present  traf- 
fic has  cut  through  both  courses  and  piled 
the  pavement  into  crests  and  troughs,  or 
pot  holes. 

Repaving  Problems 
It    is    the    purpose    of    this    paper    to 
present    a    method    of    returning    pave- 
ments of   the   types   above   mentioned   to 
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usefulness  under  the  present  day  tralllc. 
There  are  several  considerations  in  look- 
ing upon  this  problem:  First,  many  of 
these  cities  have  no  legal  means  of  com- 
pelling the  re-pavement  of  these  streets. 
Our  state  laws  at  present  give  ample 
means  for  securing  new  paving,  but  little 
or  no  recourse  for  the  compelling  of  the 
repavement  of  streets  unless  a  petition 
is  received  from  the  property  liable  for 
the  cost  of  the  work.  In  many  cities  con- 
ditions have  changed,  business  has  moved 
from  where  it  was  some  years  ago,  prop- 
erty values  have  fallen,  and  the  streets 
are  left  in  a  general  state  of  bad  repair 
and  in  some  cases  well  nigh  impassable. 
The  city  authorities  may  desire  to  place 
these  streets  in  a  creditable  condition,  yet 
they  are  unable  to  unless  at  the  expense 
of  the  city  at  large.  Some  cities  have  de- 
cided to  spend  a  part  of  their  street  main- 


to  warrant  a  presentation  of  some  meth- 
ods of  proceedure. 

liituminou.s  Re.iurfacing  Methods 
In  general,  there  are  two  methods  of  ac- 
complishing desirable  results  in  the  study 
of  this  problem.  Briefly,  one  method  Is 
to  lay  strips  of  additional  material  over 
the  worn  brick  paving  of  such  widths  as 
to  accommodate  traflic,  placing  it  down 
the  center  of  the  street,  leaving  the  sides 
of  the  pavement  for  a  distance  of  some 
6,  8  or  10  ft.  out  from  the  curbing  which 
is  usually  in  much  better  shape  than  the 
center,  undisturbed.  On  streets  without 
street  car  tracks,  it  will  be  found  that  a 
strip  of  16  ft.  widths  will  meet  the  re- 
quirements very  nicely,  and  on  streets 
with  car  tracks,  a  strip  of  about  8  ft.  in 
width  on  each  side  of  the  track  will  be 
found  to  take  care  of  the  traflic.  In  pass- 
ing,   it    is    suggested    that    where    these 
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tenance  funds  to  accomplish  these  ends, 
which  is  to  make  as  much  mileage  pass- 
able as  possible  rather  than  as  much  yard- 
age as  possible. 

A  second  consideration  of  this  problem 
is  that  much  of  this  early  type  of  paving 
was  laid  with  excessive  crowning  of  the 
streets,  which  practice  is  not  in  keeping 
with  the  necessities  of  today.  A  means 
of  cutting  out  some  of  this  excess  crown 
is  very  desirable  in  the  consideration  of 
the  repaving  of  the  streets. 

A  third  consideration  of  the  problem 
is  the  using  of  just  as  much  of  the  pres- 
ent paving  as  can  be  done  without  harm 
to  the  new  work,  thereby  cutting  down 
the  cost  and  perhaps  hastening  the  com- 
pletion of  the  work. 

It  is  believed  that  the  use  of  bituminous 
materials  for  the  restoration  of  these 
pavements  to  meet  the  requirements  of 
present  day  traffic  is  of   sufficient  merit 


strips  are  laid  on  streets  with  car  tracks, 
the  side  of  the  strip  next  to  the  car  track 
should  be  at  least  3  ft.  from  the  rail. 
This  scheme  might  properly  be  called  a 
temporary  one,  as  it  cannot  possibly  give 
the  service  as  supplied  by  the  second 
method. 

The  second  method  carries  with  it  the 
covering  of  the  entire  pavement  from 
curb  to  curb,  the  building  of  new  con- 
crete gutters  to  create  shoulders  to  which 
to  tie  the  new  paving,  and  the  correction 
of  such  irregularities  of  the  old  paving 
as  shall  be  necessary  to  present  a  first- 
class  job  when  finished. 

Strip  Paving 

To  consider  the  first  suggested  method, 
that  of  applying  only  a  strip  down  the 
main  traveled  portion  of  a  street,  there 
are  two  types  of  construction  to  be  con- 
sidered. One  method  is  to  prepare  the 
old  paving  as  will  be  given  later  under  the 
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second  method,  and  to  apply  the  new 
wearing  surface  without  any  protection 
of  the  edges. 

When  this  is  done  the  edge  will  have 
to  be  tapered  off  in  order  that  traffic  may 
successfully  turn  on  and  off  of  these  strips 
when  passing  other  vehicles.  In  doing 
this,  the  tapering  must  be  done  short 
and  sharp.  In  some  of  the  earlier  work 
this  tapering  was  done  In  a  distance  of 
about  18  ins.,  gradually  feathering  out 
the  edge  to  a  knife  edge.  Experience 
has  shown  that  here  Is  where  the  first 
failure  will  take  place  for  the  new  wear- 
ing surface  has  not  the  thickness  to 
withstand  the  traffic,  especially  heavy 
hauling  with  iron  tires.  The  practice  of 
one  engineer  now  is  to  make  this  taper 
at  an  angle  of  about  45  deg.,  It  being 
considered  that  the  inconvenience  to  the 
traffic  is  less  than  the  damage  to  the 
strips,  where  a  long  taper  is  made. 

Another  method,  and  a  better  one,  we 
believe,  to  employ  where  it  has  been  de- 
cided to  lay  strips  rather  than  to  cover 
the  entire  surface  of  the  old  paving,  is 
to  take  out  the  top  course  of  brick  along 
the  edge  of  the  proposed  strip,  and  to 
construct  here  a  concrete  shoulder  which 
shall  have  a  vertical  edge  of  at  least  2 
ins.  on  the  strip  side,  and  be  tapered 
off  as  desired  to  the  level  of  the  old  brick 
paving  on  the  curb  side.  Such  a  con- 
struction will  guarantee  the  position  of 
the  strip  and  require  it  to  wear  out  rath- 
er than  ravel  out,  but  attention  will  have 
to  be  paid  in  this  type  of  construction  to 
these  headers,  that  they  may  be  able  to 
withstand  the  tearing  action  of  the  wheels 
as  they  shall  mount  the  strips  from  their 
position  on  the  old  brick  pav'ng. 

Consider  a  strip  laid,  say  8  ft.  wide 
along  car  tracks.  Coal  wagons,  with  a 
4-in.  iron  tire  loaded  with  four  tons  of 
coal  passing  over  this  strip  will  concen- 
trate over  an  area  of  about  15  ins.  width 
with  each  wheel,  and  there  will  be  no 
variation  from  this  track  to  amount  to 
much.  This  coal  haul  will  be  probably 
heaviest  in  the  summer  season.  It  now 
the  strip  has  been  laid  without  headers, 
the  tendency  of  this  traffic  will  be  to  cause 
a  slow  flowing  of  the  strip  material  even- 
tually causing  a  cutting  through  of  the 
same,  after  which  the  strip  is  of  little 
more  value  than  the  original  rough  pave- 
ment. If  now  a  header  is  provided,  this 
m.iy  be  overcome  and  the  strip  made  to 
wear  its  allotted  time.  One  may  observe 
in  Topeka  many  blocks  of  this  strip  work, 
and  down  in  the  bottoms  where  the  heavy 
coal  hauls  are  made  to  the  western  part 
of    the    city    one    may    see    where    this 


traffic  has  sheared  off  these  strips,  leaving 
the  center  of  the  strip  in  good  condition. 
However,  proper  care  and  watchfulness 
may  be  exercised  and  as  these  worn  places 
appear,  they  may  be  repaired,  and  this 
maintenance  may  compare  favorably  with 
the  cost  of  building  headers,  but  it  is  de- 
sired to  call  attention  to  what  may  be  ex- 
pected rather  than  to  analyze  cost  data. 

The  laying  of  strips  of  such  widths 
as  funds  will  permit  without  headers  may 
be  done  in  such  a  way  as  will  pay  In 
comfort  and  ease  of  operation  for  the 
traveling  public,  and  where  a  city  has 
worn  pavements  which  it  is  unable  to 
repave  through  lack  of  a  petition  from 
the  property  owners,  the  city  is  justified 
in  spending  its  street  funds  to  lay  these 
strips  over  these  worn  pavements,  and  it 
is  well  to  call  engineers'  attention  to  this 
possibility  of  reconstruction  rather  than 
for  a  city  to  put  up  with  a  condition  over 
which  it  has  no  control.  The  city  may 
hear  criticism  that  in  laying  these  strips 
at  the  general  expense  of  the  city,  it  is 
granting  special  benefits  to  the  property 
abutting  upon  such  improvements,  and  it 
undoubtedly  is,  but  under  conditions  as 
above  stated,  it  is  justified. 
Resurfacing  Full  Width  of  Old  Pavement. 

If  now  petitions  can  be  secured  for  the 
resurfacing  of  a  worn  pavement  from  curb 
to  curb,  we  offer  the  following  method  of 
procedure,  which  has  in  mind  the  perma- 
nent reconstruction  of  the  street.  This 
is  our  second  method  of  construction  and 
should  be  employed  where  a  first-class  job 
is  desired. 

The  first  matter  for  consideration  in 
adopting  this  method  of  resurfacing  is  to 
look  to  the  curbs  or  gutters. 

It  will  often  be  found  that  where  this 
older  type  of  paving  was  laid,  sandstone 
curbs  were  built  and  the  paving  extended 
to  the  curbs,  also  it  will  be  found  at  times 
that  cobble  stone  gutters  were  laid  with 
brick  paving.  Under  this  condition  the 
cobble  stone  gutters  should  be  removed, 
and  the  curbing  left  in  place  if  desired, 
or  a  new  combination  curb  and  gutter 
built.  The  old  flow  line  of  the  gutter 
should  be  held,  but  the  outer  edge  of  the 
new  gutter  next  to  the  paving,  should  be 
elevated  so  as  to  form  a  shoulder  at  least 
2  ins.  above  the  old  paving,  thereby  pro- 
viding for  a  2-inch  new  wearing  surface 
at  this  point.  By  making  these  new  gut- 
ters of  24  or  30-in.  width,  this  additional 
2-inch  pitch  in  the  gutter  will  not  be 
found  to  be  harmful.  If  there  is  already 
in  place  a  combination  curb  and  gutter 
which  it  is  not  desired  to  disturb,  the  old 
paving  next  to  the  concrete  gutter  may  be 
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removed  and  a  strip  of  additional  gutter 
built  which  will  form  the  desired  shoul- 
der for  the  new  wearing  surface;  this 
will  probably  make  the  g\itter  somewhat 
wider  than  common  practice,  but  it  need 
not  be  detrimental  to  the  life  of  the  im- 
provement if  carefully  done,  and  be  much 
cheaper  than  the  removal  of  the  present 
curb  and  gutter  and  the  construction  of 
a  new  combination  curb  and  gutter  which 
would  provide  the  same  advantages. 
LevcJing  Off  Old  Puvrmrut 

After  the  construction  of  the  new  gutter 
is  completed,  a  gang  should  start  up  the 
street  again,  taking  care  of  all  the  pot- 
holes, ridges  or  sunken  places,  requiring 
especial  attention.  In  doing  this  work, 
care  should  be  used  not  to  disturb  any 
of  the  bottom  courses  of  the  paving.  In 
two  course  brick  paving  the  top  course 
may  be  removed  and  readjusted  if  need 
be,  but  the  bottom  course  should  not  be 
disturbed.  If  the  bottom  course  has  to 
be  disturbed,  a  regular  concrete  base 
should  be  provided,  and  brought  up  to 
the  grade  of  the  wearing  surface  without 
binder  course. 

In  this  connection,  attention  might 
profitably  be  called  to  the  tieing  in  of 
an  Improvement  of  this  kind  with  adjoin- 
ing streets  already  paved.  Where  two- 
course  brick  paving  is  being  covered,  the 
upper  course  is  removed,  and  the  4-in. 
space  provided  is  filled  with  2  ins.  of 
binder  material  and  2  ins.  of  new  wear- 
ing surface,  making  a  smooth  junction 
with  the  adjoining  pavements.  Where 
cobble  stone  paving  is  being  covered,  the 
stones  must  be  removed  and  concrete  base 
put  in  to  proper  grade,  or  the  adjoining 
paving  raised  to  the  new  level,  whichever 
is  the  cheapest  accomplished.  General 
depression  should  not  be  disturbed,  but 
should  be  built  up  with  binder  material 
to  the  new  grade,  less  the  thickness  of 
the  wearing  surface.  Where  the  old  pave- 
ment has  been  piled  into  ridges,  or  corn 
rows,  a  heavy  tandem  roller  might  be 
used  to  good  effect  to  re-establish  condi- 
tions, but  if  the  ridges  are  firm,  though 
uneven,  it  Is  best  to  leave  them  alone  and 
to  build  up  the  quarters  so  that  they  may 
be  properly  covered  with  the  new  paving. 
In  working  out  a  job  of  this  kind,  it  will 
bei  found  that  careful  watching  of  the 
progress  of  the  work,  and  the  ability  of 
the  engineer  to  see  how  the  finished 
product  will  look,  is  essential  to  success. 
Making  Ready  for  Binder  Coat 

The  next  step  after  leveling  off  of  the 
old  paving  is  the  preparation  of  it  for  the 
reception  of  the  binder  coat.  The  first 
thing   is   the   thorough   sweeping    of   the 


street  with  a  wire  broom,  removing  all 
loose  material  on  the  surface,  but  making 
no  effort  to  remove  all  of  the  old  sand 
filler  material.  It  might  be  well  to  call 
attention  to  one  pertinent  fact  essential 
to  the  wearing  qualities  of  the  new  pav- 
ing; that  is,  in  brooming  the  old  paving, 
enough  of  the  old  sand  filler  material 
should  be  removed  to  give  the  asphaltic 
concrete  a  good  grip  upon  the  old  pav- 
ing, for  this  old  paving  is  smooth,  and 
without  this  clinch,  the  new  paving  will 
have  nothing  to  hold  it  in  place.  In  gen- 
eral the  old  filler  material  should  be 
swept  away  until  there  Is  about  %  In.  of 
it  removed  from  the  pavement  surface. 

After  the  sweeping,  the  next  step  is  to 
apply  a  thin  coating  over  this  old  pav- 
ing to  settle  the  dust  and  prepare  for  the 
reception  of  the  binder  coat  For  this 
work  a  barrel,  a  good  stirring  stick  and 
some  common  watering  pots  are  brought 
upon  the  work.  Asphalt  of  about  54 
penetration  is  heated  to  a  liquid  state, 
and  to  this  is  added  domestic  distillate 
In  the  proportion  of  about  40%  distillate 
and  60%  asphalt,  the  ratio  being  varied 
somewhat  with  the  weather  conditions. 
With  dry  hot  weather,  the  above  ratio 
will  make  a  good  workable  combination, 
the  distillate  will  evaporate  in  about  24 
hours,  leaving  the  asphalt.  After  this 
mixing  of  the  asphalt  and  distillate,  the 
liquid  is  poured  into  the  sprinklers  and 
a  man  started  at  ordinary  walking  gait 
to  sprinkle  it  over  the  entire  old  paving, 
the  idea  being  to  lay  this  coat  as  thin 
as  possible,  merely  a  paint  coat.  In  about 
24  hours  it  should  be  dry  and  ready  for 
the  binder  coat.  As  a  test  to  see  If  the 
paint  coat  is  dry  enough  to  proceed  with 
the  work,  press  the  thumb  against  the 
surface  of  the  old  paving,  and  upon  re- 
moval the  thumb  should  show  no  percepti- 
ble stain. 

The   Binder   Coat 

The  idea  of  a  binder  coat  is  to  fill  up 
all  the  depressions  in  the  old  paving,  and 
to  build  up  a  new  even  cross  section  upon 
which  to  lay  the  final  wearing  surface. 
It  has  been  found  sufficient  to  provide 
for  a  1-ln.  binder  coat  In  the  contract, 
using  more  or  less  thickness  as  circum- 
stances require.  This  binder  coat  is  what 
is  known  as  a  close  binder,  and  is  made 
up  of  stone  ranging  from  %  in.  down  to 
'^  in.,  three  sand  gradings,  stone  dust 
and  asphalt.  The  proportions  used  in 
making  this  binder  will  vary  with  the 
material  at  hand,  very  much  as  Portland 
cement  concrete  materials  are  varied  to 
produce  a  concrete  suitable  for  the  work 
at  hand.     The  stone  dust  mentioned  may 
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be  replaced  by  any  inert  material  of  1.50 
to  200-mesh,  meeting  the  specifications 
for  fineness,  and  is  often  a  percentage  of 
Portland  cement.  This  binder  coat  must 
be  so  mixed  as  to  remain  firm  after  lay- 
ing, show  no  signs  of  disintegration  un- 
der the  action  of  wagons  or  trucks  bring- 
ing in  the  wearing  surface  over  it,  and 
yet  must  be  porous  enough  to  permit  of 
the  perfect  welding  of  the  top  surface 
material  to  it;  especially  it  must  show 
no  evidence  of  excess  asphalt,  or  greasy 
spots. 

Thr  Materials  to  te  Used 

In  general,  and  as  a  guide  from  which 
to  deviate  towards  the  perfect  mix  which 
alone  can  be  determined  after  a  sieve 
analysis  of  the  available  materials  for 
the  j'^gregate  has  been  made  we  should 
suggest  the  following  from  which  the 
actual  percentage  of  the  various  materials 
used  may  be  computed. 

In  a  batch  mix  of  5,100  lbs,  we  should 
start  with  a  mix  about  as  follows:  As- 
rhnlt  cement,  225  lbs.:  filler  material. 
450  lbs.:  sand,  all  grades,  1,425  lbs.,  and 
stone  between  %  in.  and  Vi  in.,  3,000.  lbs. 
This  mixture  is  produced  in  a  regular 
plant  built  for  the  purpose  of  making 
asphaltic  concrete,  and  should  be  delivered 
on  the  work  at  about  275  deg.  F.  This 
binder  must  be  raked  and  rolled  with  a 
heavy  tandem  roller  and  when  finished, 
should  present  the  street  of  the  grade 
and  cross-section  desired,  less  the  thick- 
ness of  the  wearing  surface. 

After  the  binder  coat  is  laid  for  about 
a  day's  run  of  the  plant,  the  gang  is 
turned  back  and  the  wearing  surface  is 
spread.  This  wearing  surface  of  asphaltic 
concrete,  should  be  not  less  than  2  ins. 
thick  in  any  place,  either  when  laid  in 
strips  or  when  covering  the  entire  street 
from  curb  to  curb,  and  the  difference  be- 
tween this  thickness  and  the  actual  ma- 
terial necessary  to  bring  the  new  pave- 
ment to  the  grade  desired  from  the  sur- 
face of  the  old  pavement,  represents  the 
thickness  of  the  binder  coat. 

It  is  not  thought  necessary  to  enter 
into  the  discussion  of  the  making  of  as- 
phaltic concrete  in  this  paper,  the  intent 
being  to  show  what  preparation  of  the 
old  surface  is  necessary  before  laying  the 
final  wearing  surface.  The  mistake  has 
been  made  of  using  no  binder  coat,  the 
reconstruction  proceeding  with  the  use  of 
asphaltic  concrete  only  of  variable 
depths  according  to  the  condition  of  the 
old  pavements.  This  practice  should  not 
be  encouraged  for  it  has  been  found  that 
to  be  the  most  successful,  the  actual  wear- 
ing  surface   should   not   exceed   2-ins.    in 


thickness,  and  where  additional  depth  is 
necessary,  it  should  be  made  with  a  bind- 
er mix.  By  such  a  procedure,  better 
rolling  of  the  hot  materials  on  the  lower 
strata  is  secured,  and  the  binder  coat 
containing  less  asphalt  than  the  new 
wearing  surface,  will  afford  less  liability 
of  creeping  of  the  new  paving.  There  is 
also  to  be  considered  the  less  cost  of  the 
binder  material  as  compared  to  the  cost 
of  surface  material. 

After  such  a  procedure  as  above  indi- 
cated, if  the  old  pavement  Is  firm  there 
is  no  particular  reason  why  any  and  all 
traffic  should  not  return  to  the  use  of 
the  street,  though  sometimes  after  such 
treatment  the  street  is  restricted  to  the 
use  of  pleasure  vehicles  only.  Such  an 
action  should  properly  belong  to  the  pleas- 
ure of  the  local  government. 

As  to  the  cost  of  the  procedure  here 
described  as  compared  with  removing  the 
old  surface,  laying  a  concrete  base,  and 
new  2-inch  wearing  surface,  we  should 
say  roughly,  it  can  be  done  for  a  third 
to  one-half  of  the  cost  of  new  paving. 
This  is  the  item  which  will  appeal  to 
the  taxpayers  perhaps  more  than  any 
other,  and  it  is  one  of  the  items  which 
renders  this  type  of  reconstruction 
worthy  of  consideration  by  engineers, 
while  another  item  is  the  rapidity  with 
which  it  may  be  accomplished. 


TYPES  OF  HIGHWAY  PAVEMENTS 
IN  TENNESSEE 

By   C.  H.    Olmstead,   District   Engineer,    Ten- 
nessee   Department   of   HigJiicays,   327 
Seventh   Ave..  Xorth,  Xashvillej 
Tenn. 

Tennessee  is  divided  geographically 
into  three  divisions,  east,  middlp  nnd 
west.  This  division  being  a  natural  one. 
has  become  accepted  practice  in  political 
and  legislative  affairs.  These  divisions, 
aside  from  their  geographical  designation, 
vary  greatly  in  their  topography  and  geol- 
ogy. East  Tennessee  has  its  mountains. 
Middle  Tennesseee,  its  hills,  valleys,  river 
and  creek  bottoms,  and  West  Tennessee 
has  its  low  flat  lands.  The  Tennessee 
river  is  the  dividing  line. 

From  the  standpoint  of  highway  ma- 
terials, rock  abounds  in  East  and  Middle 
Tennessee,  while  West  Tennessee  has 
none.  East  Tennessee  has  some  good 
sand,  mainly  around  Chattanooga;  Middle 
Tennessee  has  only  the  Cumberland  RiVer 
sand,  as  the  Tennessee  River  sands  and 
nearly  all  creek  sands  are  not  suitable 
for  extensive  highway  work.  West  Ten- 
nessee has  good  sand.  Excellent  chert 
abounds  in  many  counties  in  Middle  Ten- 
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Water  Street^  Torrington^  Cun~ 
nccticut,  constructed  with 
"Tarvia-X"  in  1909.  Maintained 
with   "Tarvin-n.'' 


A  Tarvia  pavement — 
ten  years  old  and  still  new- 


THE   Tarvia   road  above  is  Water 
Street,  Torrington,  Connecticut. 

This  street  was  constructed  with  "Tar- 
via-X" as  a  binder  in  1909,  and  for  three 
years  thereafter  required  no  mainte- 
nance whatever.  Since  then  it  has  been 
kept  in  tip-top  shape  by  an  occasional 
inexpensive  treatment  of  "Tarvia-B." 
It  is  an  excellent  example  of  the  dura- 
bility of  a  properly  maintained  Tarvia 
pavement. 

Torrington  is  a  busy  manufacturing 
town  where  there  is  plenty  of  heavy 
traffic,  and  its  satisfactory  experience 
with  Tarvia  may  be  taken  as  typical. 
Whenever  Tarvia  is  given  a  fair  trial  it 
invariably  makes  good.     And  the  fact 


that  towns  which  once  begin  to  use  it 
continue  using  it  in  increasing  quantities 
year  after  year,  is  the  finest  kind  of  en- 
dorsement it  could  have. 

There  is  a  grade  of  Tarvia  and  a 
method  of  application  suitable  for  new 
construction,  for  resurfacing,  for  general 
road  maintenance,  for  dust-prevention 
and  for  patching. 

Tarvia  gives  a  road  a  tough,  resilient 
surface  that  is  dustless  and  mudless  and 
resists  the  severe  wear -and -tear  of 
modern  motor  traffic. 

Illustrated  booklet  telling  about  the 
various  Tarvia  treatments  free  on  request. 
Address  nearest  office. 


Special  Service  Department 

This  company  has  a  corps  of  trained  engineers 
chemists  who  have  given  years  of  study  to  modern 
problems.  The  advice  of  these  men 
may  be  had  by  any  one  interested. 
If  you  will  write  to  the  nearest  of- 
fice regarding  road  problems  nnd 
conditions  in  your  vicinity,  the  mat- 
ter will  be  given  prompt  attention.        ,_,;:       ^'w-^ 
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nessee.  This  material  makes  a  road  su- 
perior to  waterbound  macadam,  and  more 
easily  maintained.  While  Tennessee  has 
many  fine  clay  deposits,  there  is  little 
paving  brick  manufactured,  owing  to  the 
lack  of  base  material  and  cost  of  haul- 
ing. 

On  account  of  the  abundance  of  good 
rock,  mainly  limestone,  -we  have  a  pre- 
ponderance of  pavements  of  the  macadam 
type  under  construction  at  this  time. 
Tennessee   now   has   under   construction: 

100.68  miles  of  waterbound   macadam; 

160.43  miles  of  bituminous  macadam; 
38.85  miles  of  chert  roads. 

Owing  to  the  distribution  of  sand  and 
stone,  concrete  pavement  is  being  con- 
structed only  in  Hamilton  and  McMinn 
counties,  where  both  are  available;  4.37 
miles  has  been  constructed,  and  24.65 
miles  are  under  construction. 

In  West  Tennessee,  bituminous  mac- 
adam and  bituminous  concrete  on  a  mac- 
adam base  are  being  constructed. 

Owing  to  the  availability  of  rock  as- 
phalt in  Kentucky,  this  material  has 
come  into  use  in  East  and  Middle  Ten- 
nessee, where  46.57  miles  are  under  con- 
struction, rock  asphalt  being  laid  on  a 
macadam  base.  Bituminous  macadam 
and  rock  asphalt  have  been  laid  on 
a  two-course  macadam  base,  6  ins. 
thick,  but  a  modified  Telford  base  8  ins. 
thick  is  now  being  used.  The  modified 
Telford  base  is  made  of  field  or  quarry 
rock,  laid  in  shingle  fashion,  with  the 
longest  dimensions  at  right  angles  to  the 
center  line  of  the  road  and  napped  in 
place. 

The  bulk  of  the  highway  construction 
is  being  done  on  a  contract  basis,  but 
force  account  work  on  a  day  labor  basis 
is  being  done  on  three  macadam  projects, 
aggregating  16.77  miles.  One  concrete 
highway  project,  10.14  miles,  is  being 
constructed  by  county  forces,  under  su- 
pervision of  engineers  of  the  State  High- 
way Department,  at  fixed  unit  prices, 
making  it  essentially  a  contract  job,  with 
the  county  as  the  contractor. 

The  Federal-aid  construction  is  carried 
on  upon  a  basis  of  the  federal  government 
paying  one-half,  the  state  and  county  pay- 
ing one-half. 

The  Federal-aid  program  for  1921  calls 
tor  the  construction  of  271.75  miles  of 
highways,  surfaced  with  the  various  types 
and  having  an  estimated  cost  of  $8,575,900 
and  bridges  at  an  estimated  cost  of 
$370,000. 


INTERNATIONAL  ASSOCIATION  OF 

STREET   CLEANING    OFFICIALS 

SUCCESSFULLY  LAUNCHED 

On  the  invitation  of  W.  J.  Galligan,  As- 
sistant Superintendent  of  Streets,  in  the 
city  of  Chicago,  44  street  cleaning  official's 
from  28  United  States  and  Canadian  cities 
met  in  Chicago  on  October  7  and  8,  1920, 
and  organized  the  International  Associa- 
tion of  Street  Cleaning  Officials.  The  oiS- 
jects  of  the  association,  as  stated  in  the 
constitution  adopted,  are:  "The  acquisi- 
tion of  knowledge  relating  to  the  cleaning 
of  streets  and  the  dissemination  of  this 
knowledge  among  the  members  of  this  as- 
sociation, with  the  view  of  improving  th% 
service  and  reducing  the  cost,  and  the 
establishment  and  maintenance  of  the 
spirit  of  fraternity  among  its  members." 
Membership 

Members  are  of  four  classes — active,  as- 
sociate, honorary  and  life.  Active  mem- 
bership is  limited  to  superintendents  of 
street  cleaning  departments  in  municipal- 
ities and  towns  of  the  United  States  and 
Canada,  and  "other  persons  having  charge 
of  or  connected  with  municipal  street 
cleaning  departments."  Membership  of 
active  members  is  continuous,  when  once 
elected,  whether  they  continue  in  employ 
of  their  various  municipalities  or  not. 
Associate  members  are  "manufacturers  of 
and  dealers  in  appliances  relating  to  the 
interests  kindred  to  the  association." 
Officers 

Officers  are  President,  Vic^President, 
Secretary,  Treasurer,  and  a  board  of  gov- 
ernors of  five  members.  The  members  of 
the  board  of  governors  are  chosen  one 
from  each  of  six  districts,  the  United 
States  being  divided  Into  five  and  the 
Dominion  of  Canada  forming  the  sixth, 
except  that  none  is  chosen  from  that  dis- 
trict from  which  the  President  is  elected. 
Ofiicers  elected  for  the  coming  year  ai^ 
as   follows: 

President,  W.  J.  Galligan,  Assistant  Su- 
perintendent of  Streets,  Chicago,  111.; 
Vice-President,  Theodore  Eichhorn,  Su- 
perintendent of  Streets,  Erie,  Pa.;  Secre- 
tary, A.  M.  Anderson,  1340  Old  Colony 
Bldg.,  Chicago,  111.;  Treasurer,  Robert  W. 
Waddell,  City  Engineer,  Kansas  City,  Mo.; 
Board  of  Governors,  Abraham  Swan,  Jr., 
Engineer  of  Streets,  Trenton,  N.  J.;  J.  W. 
Motte,  Director  of  Public  Works,  Savan- 
nah, Ga.;  F.  W.  Doane,  City  Engineer, 
Halifax,  Nova  Scotia;  W.  B.  Lowry,  Man- 
ager of  Parks  and  Improvements,  Denver, 
Colo.,  and  Peter  J.  Owen,  Superintendent 
of  Streets,  San  Francisco,  Calif. 
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WATER  WORKS  SECTION 


PROGRESSIVE  LOSS  OF  RESIDUAL 

PRESSURES  IN  A  WATER 

WORKS  SYSTEM 

By    Waldo    S.    Coulter,    Cotisiilting    Engineer, 
Hi    Liberty    Street,    New    York    City. 

It  is  not  uncommon  to  encounter  com- 
munities where  a  notable  loss  of  residual 
pressures  throughout  the  water  works 
system  has  been  progressively  brought 
about  by  an  unusurlly  large  and  rapid 
inerease  of  domestic  and  industrial  con- 
sumption. 

Notable  increases  in  industrial  con- 
sumption, in  particular,  operate  to  hasten 
the  process.  The  loss  first  becomes  no- 
ticeable in  connection  with  fire  protection 
service.  Whereas,  at  first  the  hydrant 
pressure  alone  may  have  been  sufficient 
for  fighting  fires,  lessened  residual  pres- 
sures and  discharge  will  finally  bring 
about  the  use  of  pumpers.  At  a  later 
stage,  unless  corrected,  losses  will  pro- 
ceed to  a  point  whei'e  they  will  be  forci- 
bly brought  to  the  attention  of  the  con- 
sumers by  the  failure  of  water  to  flow 
from  taps  on  the  upper  floors  of  buildings 
in  the  higher  portion  of  the  city. 

This  may  first  occur  during  a  time  of 
unusually  heavy  consumption,  such  as  a 
period  of  extremely  cold  weather,  when 
the  general  opening  of  taps  to  prevent 
the  freezing  of  pipes,  may  bring  about  a 
simultaneous  failure  of  the  supply  on  up- 
per floors  over  a  large  portion  of  the  city, 
and  cause  a  vigorous  public  demand  for 
improvement. 

Experience  at  Bayonne,  N.  J. 

Something  of  the  sort  occurred  in  the 
city  of  Bayonne,  N.  J.,  during  the  un- 
usually cold  weather  in  January,  1918. 
The  writer  conducted  an  investigation 
for  the  city  at  that  time,  and  the  gen- 
eral situation  disclosed  may  be  of  inter- 
est. It  may  be  stated  that  these  condi- 
tions have  since  been  removed  by  the  in- 
stallation of  additional  trunk  lines  to  the 
city  and  the  construction  of  a  booster 
station  at  the  point  where  they  connect 
with  the  distribution  system. 

Bayonne  is  located  on  a  long,  narrow 
peninsula  located  between  Newark  Bay 
and  Upper  New  York  Bay,  and  has  a 
population   of   about    65,000.     The   trunk 


lines  enter  the  distribution  system  near 
the  upper  end  of  the  peninsula  and  the 
main  arteries  of  the  latter  extend  longi- 
tudinally toward  its  point,  with  frequent 
ample   cross-connections. 

Since  1910,  Bayonne  has  developed  in- 
dustrially with  great  rapidity,  and  is  now 
the  home  of  some  of  the  country's  larg- 
est industries.  'Most  of  these  are  located 
toward  the  point  of  the  peninsula. 

By  1918  the  average  daily  consumption 
had  reached  lOM  million  gallons,  having 
doubled  during  the  preceding  seven  years. 
At  the  time  the  trunk  lines  were  first 
connected  to  the  system,  1894,  the  aver- 
age daily  consumption  was  less  than  2% 
million  gallons,  and  the  distribution  sys- 
tem was  of  comparatively  limited  extent. 

The  pressure  at  the  entrance  to  the  dis- 
tribution system  was  then  45  lbs.,  which 
was,  as  such  matters  were  looked  upon 
at  that  time,  considered  sufficient. 

While  the  distribution  system  was,  and 
is,  in  general,  well  designed,  and  ar- 
ranged to  avoid  unreasonable  losses  of 
pressure  by  friction,  there  was  a  con- 
stantly increasing  and  legitimate  diminu- 
tion of  residual  pressures  throughout  the 
system.  These  progressive  pressure 
losses  arose  from  the  increased  flow 
through  the  pipes  consequent  on  the  rapid 
growth  of  population  and  manufacturing 
industries,  causing  increased  friction 
losses  and  lower  residual  pressures.  The 
lengthening  of  the  piping  by  extensions 
contributed  to  further  increase  the  frio- 
tion  losses.  As  the  friction  loss  varies 
approximately  as  the  square  of  the  ve- 
locity of  flow,  if  the  velocity  in  a  given 
pipe  be  doubled,  the  friction  loss  "Is 
quadrupled.  When,  therefore,  a  marked 
deficiency  of  residual  pressure  asserts 
itself  in  a  system,  associated  with  a  rapid 
and  continuous  increase  in  the  rate  of 
flow,  intolerable  conditions  are  speedily 
precipitated. 

Great  Friction  Losses 

The  peninsula  upon  which  Bayonne  is 
situated  is  comparatively  level,  without 
marked  variations  that  might  offset  fric- 
tion losses  in  the  pipes.  The  residual 
pre.ssures  throughout  the  city  were  there- 
fore chiefly  dependent  on  the  pressure 
communicated  to  the  distribution  system 
at  the  point  where  it  was  joined  by  the 
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trunk  lines.  Any  distribution  system  is, 
of  course,  entitled  to  certain  legitimate 
losses  of  pressure.  After  such  losses  have 
been  deducted  from  the  initial  pressure 
there  should  remain  residual  pressures 
and  flows  sufficient,  not  only  for  domestic 
and  manufacturing  purposes,  but  to  afford 
ample  fire  protection  throughout  the  sys- 
tem. The  sum  of  the  legitimate  net  losses 
(taking  the  topography  into  considera- 
tion) and  the  required  maximum  residual 
pressure  for  '  domestic  and  fire  flows, 
equals  the  pressure  that  should  be  pro- 
vided at  the  inlet  to  the  distribution  sys- 
tem. Computations  showed  that  this  ini- 
tial pressure  should  have  been,  in  1918, 
about  70  lbs.,  instead  of  45  lbs.  The  dif- 
ficulties were  Increased  oVing  to  the  fact 
that  friction  losses  in  the  trunk  lines, 
coincident  with  increased  flows,  rendered 
it  impossible  to  maintain  even  45  lbs. 
at  the  inlet  to  the  distributing  system. 

Whereas,  in  earlier  years,  the  hydrant 
pressure  alone  was  frequently  used  to 
fight  fires,  for  some  time  before  1918  the 
residual  pressures  had  been  reduced  so 
low  that  a  stream  could  be  projected, 
with  hydrant  pressure,  only  10  ft.  or 
thereabouts  from  the  nozzle. 

The  effects  of  this  continuous  diminu- 
tion of  residual  pressures  first  became 
very  noticeable  to  citizens  in  1915,  which 
would  appear  to  indicate  that  prior  to 
that  time  the  pressure  had  not  been  re- 
duced to  a  point  where  domestic  con- 
sumers were  seriously  inconvenienced, 
although  test  data  of  the  insurance  bodies 
show  that  markedly  deficient  fire  pres- 
sures were  of  longer  standing. 
War  Industries  Increase  Loads  on  Large 
Mains 

In  addition  to  the  rapidly  increasing 
consumption  of  Bayonne,  other  important 
causes  originated  during  1917  to  increase 
the  load  on  the  trunk  lines.  Where  the 
latter  passed  through  the  Newark  mead- 
ows on  the  way  to  the  city,  great  war  in- 
dustries had  sprung  up,  for  which  no 
other  source  of  water  existed.  The  draft 
upon  the  trunk  lines  by  these  industries 
increased  from  100,000.  gals,  per  day  in 
July.  1917,  to  1,800,000  gals,  per  day  in 
January,  1918,  with  every  prospect  of  a 
continued  rapid  increase  during  1918. 
Adding  the  average  daily  consumption  of 
the  city  for  the  latter  portion  of  1917  to 
the  average  daily  consumption  of  these 
meadow  consumers  for  January,  1918, 
■with  a  deduction  of  300,000  from  the  lat- 
ter to  allow  for  abnormal  cold  weather 
consumption  during  that  month,  gave  a 
grand  total  of  11%  million  gals,  per  day, 
with  the  prospect  of  an  increase  in  rate 


of   from   1,000,000    to    2,000,000    gals,    per 
day  during  the  year  1918. 
Additional  Trunk  Lines  and  Booster  Sta- 
tion Installed 

This  pyramiding  of  consumption  cul- 
minated in  a  complete  collapse  brought 
about  by  the  abnormal  consumption  as- 
sociated with  the  period  of  extremely  cold 
weather  in  January,  1918.  This  circum- 
stance but  somewhat  hastened  the  day  of 
reckoning,  which  was  not  far  distant  in 
any  event. 

The  objectionable  conditions  have  since 
been  removed  by  the  construction  of  addi- 
tional trunk  lines  and  the  installation  of 
a  booster  station. 


PUBLICITY  IN  UTILITY  SALES 

By  IV.  Malcolm  Lowry,  of  Henrici-Lowry  En- 
gineering Co.,  Consulting  Engineers,  222  Com- 
merce   Trust   Bldg.,   Kansas    City,    Mo. 

Correct  and  constructive  publicity  has 
done  much  to  relieve  the  unfortunate 
criticism  relative  to  many  of  our  large 
commercial  institutions.  The  apparent 
frankness  of  these  corporations  through 
their  publicity  departments  has  convinced 
the  general  public  that  the  cost  of  their 
commodities  has  been  fairly,  even  if  not 
correctly,  determined. 

The  thing  that  will  engender  better 
feeling  and  help  the  general  attitude  of 
the  citizens  toward  the  rates  charged  by 
the  local  utilities,  either  municipally  or 
privately  owned,  is  publicity. 

The  recent  convention  of  Building  Man- 
agers held  in  a  northern  city  developed 
the  sentiment  that  even  that  profession 
-was  not  properly  understood  and  should 
undertake  to  explain  to  its  clients  the 
make-up  of  their  rental  rates.  This  pub- 
licity will  show  how  each  item  of  expense 
is  justified  and  a  complete  analysis  of 
the  rates  charged  in  each  building. 
Information    Mailed    Willi    Monthhi    Bills 

Public  utilities  should  be  equally  frank. 
Each  month  when  the  statement  is 
mailed  a  little  insert  could  be  enclosed 
setting  forth  just  one  item  of  percentage 
cost.  Each  month  should  show  the  new 
items  as  well  as  the  recapitulation  of  pre- 
vious ones.  The  entire  analysis  should 
be  prepared  in  advance  so  that  the  per- 
centage would  be  complete  with  the  final 
exhibit;  but  by  continuing  the  story  over 
several  months,  the  interest  of  the  pa- 
trons would  be  retained. 

These  exhibits  could  show  that  of  each 
1,000  gals,  of  water  pumDPf>  ">  certain 
stated  percentage  was  chargeaTjie  to  coal, 
another  to  plant  salaries,  another  to  out- 
side employes,  another  to  executives,  an- 
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other  to  new  hydrants  or  machinery,  an- 
other to  plant  distribution,  i)lant  main- 
tenance and  so  on  through  many  classi- 
fications. This  would  be  a  very  inex- 
pensive way  to  advertise  the  plant  opera- 
ations  and  would  have  a  tendency  to  so- 
lidify the  confidence  of  the  public  in  the 
local  plant. 

To   Proxpcctive   Customers. 

To  prospective  customers  the  entire 
analysis  could  be  forwarded  at  the  be- 
ginning of  the  campaign  for  new  ac- 
counts, and  be  followed  with  educational 
propaganda.  The  basis  of  meter  unit 
could  be  explained  showing  how  charges 
are  computed.  No  manager  should  pre- 
sume that  his  customers  understand  the 
technical  points.  The  schedule  of  sliding 
charges  for  service  would  not  complicate 
the  analysis  because  the  percentage  could 
be  kept  proportionate,  and  the  system 
generally  explained. 

Small  sectional  pictures  of  the  inside 
of  the  plant  would  be  Interesting  as  well 
as  constructive.  In  these  days  when  so 
many  of  the  schools  provide  science 
courses  for  women,  it  is  pleasing"  to  note 
their  added  interest  in  matters  of  daily 
life  and  its  necessities.  The  women  cus- 
tomers would  be  glad  to  learn  more  of 
the  elementary  details  pertaining  to  the 
manufacture  of  electricity  which  is  used 
to  heat  their  percolator  or  iron  as  well 
as  the  means  of  purifying  the  water 
served  on  the  table. 

Simple  Instructions  could  be  set  forth 
in    connection    with    thawing    out    water 
pipes  or  the  dangers  of  amateur  wiring 
of  fixtures. 
Value    of   Sustained   Effort    in    Publicity 

It  is  not  of  so  much  importance  just 
what  is  covered  in  the  matter  of  pub- 
licity as  it  is  to  keep  continually  in  close 
touch  with  the  consumer  and  prospective 
customer  and  show  that  there  is  an  in- 
terest in  their  account  other  than  the 
monthly  collection  of  the  rate. 

Some  of  the  states  require  that  the 
fire  underwriters  furnish  each  customer 
a  complete  analysis  showing  the  manner 
in  which  each  separate  rate  is  compiled. 
This  has  done  much  to  relieve  the  an- 
tagonistic attitude  of  the  insuring  pub- 
lic. It  also  furnishes  a  basis  for  im- 
provements which  mean  a  saving  to  the 
customers.  This  would  have  the  same 
tendency  with  all  other  lines  of  indus- 
try. 

In  some  cities  this  could  not  be  han- 
dled without  some  explanation  in  refer- 
ence to  certain  commodities  consumed.  At 
some  locations  the  increased  freight 
charges   have   added    heavily    to   all   pur- 


chases, especially  fuel.  This  increase 
would  not  apply  to  all  plants  alike,  but 
could  easily  be  justified  by  complete  de- 
tailing the  present  rates  and  would  at 
least  be  interesting  to  the  consumer. 
Comparisons  of  other  plants  could  be  oc- 
casionally made. 

The  newspapers  could  also  be  pressed 
into  service.  In  one  city  the  tax  assessor 
is  even  advertising  when  and  where  the 
returns  can  be  made.  If  the  assessor  has 
found  it  advisable  to  advertise  although 
his  customers  are  in  no  wise  subject  to 
competitive  service,  why  should  a  utility 
imagine  its  customers  are  any  less  hu- 
man? 

The  entire  matter  sbould  be  carried  out 
without  any  partisan  spirit  and  should 
be  based  on  the  theory  that  all  employees 
are  either  on  civil  service  or  are  the  best 
talent  available  for  their  particular  duty. 

Criticism  is  too  frequently  destructive 
without  any  constructive  suggestions. 
Encouraging  Public  Confidence 

Too  much  thought  is  given  to  making 
customers  purchase  the  manufactured 
product  without  encouraging  his  confi- 
dence in  the  article. 

Many  of  the  plants  now  use  some 
method  of  advertising  at  irregular  inter- 
vals, but  if  a  constructive  and  consecutive 
program  were  outlined  upon  an  inexpens- 
ive basis,  it  would  result  in  stimulating 
a  comparison  of  plants  upon  a  rated  basis 
and  would  be  an  economical  saving  to  the 
ultimate  consumer. 

Courtesy  in  service  is  naturally  expect- 
ed and  should  be  insisted  upon  by  all 
executives. 

Proper  care  should  be  used  in  the  manu- 
facture and  delivery  of  all  commodities, 
be  it  water  or  electricity. 

Reasonable  performance  of  the  machin- 
ery is  to  be  required. 

These  are  natural  details  to  expect. 
What  are  the  details  that  you  would  ap- 
preciate were  you  on  the  outside  of  the 
plant  and  entirely  unfamiliar  with  ordin- 
ary routine?  There  are  many  things  you 
would  like  to  find  out.  So  it  is  with  many 
of  your  customers,  and  a  little  data  care- 
fully and  accurately  prepared  and  pre- 
sented in  a  concise  manner  will  increase 
the  output  of  your  plant. 

This  is  the  day  when  customers  desire 
to  have  a  little  interest  in  a  plant  or  an 
institution  more  than  they  pay  for.  They 
believe  in  the  safety  of  the  national  bank, 
but  they  also  enjoy  having  the  president 
of  their  selected  institution  come  out  and 
shake  hands  and  show  a  little  evidence 
of  being  an  interested  friend  and  not 
altogether  a  cold  but  successful  financier. 
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A  utility  can  build  up  the  same  sup- 
port through  friendly  publicity. 

The  possibilities  for  this  campaign  are 
legion,  and  judging  from  efforts  already 
put  forth  local  managers  are  endeavoring 
to  get  on  a  more  friendly  basis  with  their 
customers. 

This  is  the  age  of  co-operation. 


THE  VALUE  OF  MUNICIPAL  UTIL- 
ITIES TO  A  COMMUNITY 

By  John  F.  Druar,  of  Dniur  and  Milinotoski, 

Consulting  Engineers,  512  (ilobe  Bldg., 

St.   Paul,  Minn. 

(Editor's  Note:  Mr.  Druar  has  con- 
tributed to  this  journal  before  and  we  are 
pleased  to  announce  that  articles  from 
him  on  water  supply,  sewerage  and  pav- 
ing subjects  will  appear  in  future  issues.) 

The  crying  need  of  cities  of  the  third 
and  fourth  class  and  villages  and  towns 
throughout  the  country  is  a  careful,  pru- 
dent and  economical  development  of  their 
public  utilities. 

By  public  utilities,  I  mean  the  water 
supply  and  distribution,  the  sanitary  and 
storm  sewers,  disposal  of  municipal  and 
trade  wastes,  road  and  street  Improve- 
ments, sidewalks,  curbs  and  gutters, 
pavements,  electric  lights,  central  steam 
heating  systems,  telephones,  transporta- 
tion, parks,  lakes,  and,  in  fact,  anything 
that  could  be  Included  in  city  planning. 

Heretofore  not  enough  attention  has 
been  given  to  the  development  of  a  mu- 
nicipality. Most  small  cities,  "like  Topsy," 
have  "just  growed." 

Factors  Arresting  Development  of  Small 
Totems 

Jim  Smith  thinks  one  thing,  Bill  Jones 
another.  Perhaps  they  never  get  together, 
but  Smith  goes  out  and  buys  a  patent 
disposal  tank,  puts  it  in  his  yard  and 
equips  his  house  with  a  modem  inside 
toilet  with  a  well  and  pneumatic  water 
supply  costing  from  $500  to  $1,000.  Smith, 
on  the  other  hand,  wants  the  village  to 
take  care  of  both  water  and  sewer.  He 
mentions  the  fact  to  the  local  council 
and  Brown,  a  retired  farmer,  at  once 
takes  exception  to  any  forward  move- 
ment. He  feels  that  what  he  had  on  the 
farm  is  good  enough  for  him  in  town. 
There  are  a  number  of  Browns  and  a 
number  of  Smiths.  The  Joneses  are  in 
the  minority  and  proceed  to  talk  for  a 
municipal  system.  They  win  over  a  few 
Smiths  and  Browns;  enough  to  get  the 
village  council  started  and  the  council 
proceeds  to  guess  as  to  how  much  such 
a  system  will  cost. 


Guessing  at  the  Cost 
Right  here  is  the  place  for  them  to  en- 
gage a  first-class  engineer,  one  who  has 
had  experience  in  municipal  work,  to 
make  a  report  on  the  project,  which  will 
crystallize  public  thought.  Sometimes 
this  is  done.  At  other  times,  price,  not 
reputation  based  on  long  successful  prac- 
tice, is  the  only  consideration  that  is 
given  to  the  selection  of  the  engineer 
and  the  difference  of  1%  In  the  cost  of 
engineering  may  mean  the  securing  of  in- 
ferior engineering  services,  which  may 
result  in  a  final  cost  of  the  improvement 
several  thousand  dollars  In  excess  of 
what  it  ought  to  be;  and  the  design  may 
be  poor.  Again  they  may  proceed  as  far 
as  the  bond  issue  without  the  advice  of 
an  engineer,  only  to  find  that  they  have 
not  secured  enough  money  for  the  proj- 
ect. Or,  through  want  of  proper  ex- 
planation to  the  people,  the  bond  issue 
may  fail  to  carry. 

Let  us  assume  that  an  average  city 
or  village  of,  say  1,000  inhabitants,  is  de- 
sirous of  securing  municipal  improve- 
ments. The  town  now  has  a  number  of 
houses  with  plumbing,  pressure  tanks  and 
wells  all  on  the  premises,  thus  affording 
sewers  and  water  to  a  few.  Some  one 
starts  agitation  for  a  water  system  and 
there  are  several  informal  discussions 
that  lead  nowhere  because  reliable  in- 
formation is  lacking  on  which  to  base 
them.  The  banker  or  other  business  man 
suggests  having  an  engineer  come  to  ad- 
dress a  public  meeting  and  correspond- 
ence is  taken  up.  Some  engineers  will 
visit  the  village  and  do  a  little  develop- 
ment work  just  to  start  the  proposition 
on  the  right  track.  Others  from  the  out- 
set will  demand  the  guarantee  of  a  fee. 
This  demand  may  mean  that  the  coun- 
cil or  committee  will  abandon  the  move- 
ment for  the  time  being  and  forget  about 
the  advantages. 

Missionary  Work  ty  the  Engineer 

A  good  municipal  engineer  recognizes 
the  need  of  a  little  missionary  work  and 
he  will  therefore  visit  the  village  even 
at  his  own  expense  and  do  what  he  can 
toward  helping  the  community,  of  course, 
expecting  that  if  anything  is  done,  he 
will  secure  the  work. 

The  village,  on  the  other  hand,  should 
be  careful  not  to  engage  an  engineer  who 
has  not  had  a  great  deal  of  experience  in 
municipal  engineering.  Many  a  poor 
piece  of  work  is  done  because  of  inex- 
perience. 

An  Impossible  Fee 

Some   times   the   cheapness   of   an   in- 


Feb.  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


77 


ferior  engineer  appeals  to  the  council, 
and  they  will  actually  engage  a  man  who 
proposes  to  draw  plans  and  supervise  the 
work  and  keep  a  resident  engineer  in  at- 
tendance at  all  times  for  2%  or  3%  of 
the  cost  of  the  work.  It  cannot  be  done. 
The  percentage  asked  points  out  the  fact 
that  the  engineer  does  not  know  the  cost 
of  the  work.  Again  some  young  engi- 
neer comes  on,  just  out  of  college,  with 
no  practical  experience,  and  becomes  a 
self-styled  consulting  engineer  over 
night.  He  puts  out  a  shingle,  engages 
in  practice  and  perhaps  secures  work, 
possibly  important  work.  He  is  at  sea 
as  to  costs  and  many  other  matters.  If 
the  work  goes  in  well  it  is  because  of 
luck  only  and  generally  the  cost  will  be 
excessive. 

A  Fair  Fee 
A  good  standard  fee  for  work  of  if40.000 
or  more,  requiring  survey,  tests,  plans 
and  details,  careful  special  specifications, 
bidding  forms  and  attendance  at  the  let- 
ting, would  be  3%  of  the  cost  of  the 
work  and  such  fee  should  cover  report, 
estimates  and  attendance  at  a  mass  meet- 
ing to  explain  how  the  money  will  be 
spent,  so  that  the  citizens  may  know  the 
general  plan,  the  benefits  derived  and 
the  approximate  cost  to  the  individual 
property  owner.  If  this  method  is  close- 
ly followed  the  results  are  good,  the  bond 
issue  carries,  plans  are  drawn  and  the 
work  let.  Sometimes  there  may  be  a 
pool  and  it  is  the  duty  of  the  engineer, 
through  his  experience,  to  sit  in  judg- 
ment and  to  guide  the  council  by  his 
past  experience  as  to  whether  the  bids 
should  be  rejected  or  the  work  let  to 
the  lowest  responsible  bidder.  This  is 
the  point  where  experience  counts. 
The  Measure  of  Experience 
An  engineer  is  born  and  not  made. 
You  can  pile  technical  training  on  a  man 
for  years,  but  unless  he  has  a  vivid,  well- 
controlled  imagination,  a  knack  of  know- 
ing how  to  do  things  and  unless  this  Is 
backed  by  five  to  ten  years  of  practical 
diversified  construction  and  field  experi- 
ence in  responsible  charge  of  men  and 
construction,  he  is  not  the  engineer  for 
the  work.  He  has,  of  course,  to  make  a 
start  some  time,  but  is  not  particularly 
reliable  for  his  first,  say  25  jobs.  By  this 
I  mean  he  finds  mistakes  in  his  own 
plans,  sees  where  they  could  be  bettered 
after  the  work  has  been  performed  and 
where  the  costs  could  have  been  cut  by 
other  methods.  In  other  words,  he  is 
going  through  the  experimental  stage. 
After    considerable    experience    material 


men  and  patent  appliances  which  have 
not  been  thoroughly  tested  no  longer  in- 
terest him  and  he  takes  no  chances,  trust- 
ing that  the  work  will  be  lucky.  He 
finds  himself  and  becomes  as  reliable  as 
the  Western  Union  clock,  provided  he  does 
not  step  out  of  his  province  and  attempt 
too  big  a  program.  He  has  found  that 
honesty  is  the  best  policy,  that  good  work 
builds  a  good  reputation,  and  that  one 
job  done  well  gives  him  added  work. 
When  the  Contract  in  Let 
Now,  when  the  work  is  let,  the  engi- 
neer makes  an  additional  charge  for  gen- 
eral supervision  of  not  less  than  2%, 
which  fee  will  allow  him  to  be  generous 
with  his  time  and  attend  special  meet- 
ings for  explanation  and  discussion,  and 
allow  him  to  visit  the  work  to  see  that 
the  resident  engineer  is  performing  his 
duty. 

The  engineer,  for  the  sum  of  .|250  or 
$300  a  month  will  put  a  special  resident 
engineer  in  the  field  to  have  actual  su- 
pervision over  the  contractor  and  see  that 
the  proper  materials  and  quantities  are 
used. 

I  rather  favor  having  the  contractor 
figure  on  reimbursing  the  village  for  this 
service  and  suggest  that  the  sum  of  $250 
or  $300  a  month  (depending  on  the  grade 
of  the  engineer  and  his  duties)  be  de- 
ducted from  his  contract  price  of  the 
work  for  each  month  spent  in  construc- 
tion. This  then  causes  the  contractor  to 
supply  his  materials  and  equipment  and 
use  his  best  efforts  to  complete  the  con- 
tract. 

The  Contractor 
Unfortunately  some  contractors  are  not 
as  well  equipped  for  the  work  as  others, 
and  while  I  have  known  contractors  to 
finish  a  $60,000  water  job  in  two  months, 
I  have  known  others  to  dally  along  for 
a  year  on  a  $40,000  job,  losing  money 
for  the  city  as  well  as  for  all  others  con- 
cerned. Therefore,  in  putting  a  penalty 
of  this  sort  on  the  contractor,  I  know 
he  will  give  personal  attention  to  the 
work  in  hand  and  better  service  will  be 
obtained  all  the  way  through.  The  con- 
tractor bidding  on  the  work  should  be 
familiar  with  it  and  have  successfully 
completed  work  of  similar  nature. 

Much  trouble  is  saved  by  clear  plans 
and  specifications,  and  if  these  are  ade- 
quate no  argument  ensues,  and  this 
makes  for  a  general  good  feeling  and 
rapidity  of  construction. 

The  cost  of  municipal  improvements  Is 
not  large.  One  can  be  up-to-date  in  his 
municipality  and  have  all   the  comforts 
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of  life,  for  less  than  it  costs  to  exist 
without  such  improvements.  This  has 
probably  never  occurred  to  him,  but  it 
is  a  fact. 

The  citizen  wants  an  automobile  and 
Is  up-to-date  in  that  way.  He  thinks 
nothing  of  spending  for  pleasure,  but  a 
slight  tax  for  water,  sewer,  or  pavement 
— no!  He  is  opposed  to  it  as  much  as 
if  it  were  on  a  par  with  the  Boston  Tea 
Party.  He  feels  like  inaugurating  such 
a  party  to  protest.  When  will  the  Ameri- 
can people  wake  up?  Last  year  all  over 
the  United  States  ?700,000,000  was  spent 
for  education,  an  absolute  necessity,  and 
$22,000,000,000  was  spent  for  pleasure  by 
the  American  people! 
Cost  of  Residential  Water  and  Sewerage 

The  citizen  should  think  in  terms  of 
improvements  for  his  community.  I  will 
take  water  and  sewer  first.  The  private 
individual  builds  a  new  house.  I  shall 
leave  out  the  plumbing  in  the  house,  for 
each  can  have  his  own  taste  gratified  In 
that  respect.  A  bath  room  with  all  ap- 
pliances can  be  equipped  for  $75  up  and 
would  include  a  kitchen  sink  and  rough- 
ing in  the  plumbing.  What  is  the  first 
cost  to  an  individual  of  putting  in  his 
own  well,  pump  and  storage  tank?  I 
shall  assume  that  electricity  is  available 
for  motive  power.  The  least  cost  for  a 
well,  pump  and  pressure  system  installed 
would  be  approximately  $300.  Then  there 
is  the  cost  of  a  cess-pool  or  septic  tank 
in  the  yard.  This  and  the  connections 
would  cost  at  least  $200,  making  the 
minimum  for  sewer  and  water  for  inside 
toilet  and  conveniences  $500.  This  is  to 
say  nothing  of  interest  on  the  investment, 
the  cost  of  repairs  and  replacements,  etc. 

Now,  with  an  out-house  in  the  back 
yard,  there  is  the  first  cost  to  build  and 
paint  of  not  less  than  $75.  It  costs 
about  $10  each  time  it  is  cleaned,  which 
may  be  once  or  more  often  a  year.  All 
are  familiar  with  the  conditions  of  visit- 
ing this  place  daily  in  all  kinds  of  weath- 
er and  in  sickness  and  in  health.  Can 
anyone  see  how  people  have  put  up  with 
it  for  so  long  a  time? 

Suppose  the  citizen  has  a  well;  per- 
haps a  shallow  one.  If  so,  the  pump  and 
well  cost  from  $75  to  $100,  and  he  or 
his  wife  (usually  friend  wife)  pumps  and 
carries  the  water  every  day  in  all  kinds 
of  weather,  running  the  chance  of  catch- 
ing cold,  or  slipping  and  injuring  herself 
in  the  winter.  He  runs  a  good  chance  of 
having  his  well  contaminated  by  his  own 
or  his  neighbor's  out-house  and  neither 
one   of  these   utilities,    that   cost  him   at 


least  $150,  for  both,  and  at  least  $10  a 
year  to  keep  in  a  clean  condition  and  In 
repair,  is  worth  the  expense  and  trouble 
in  comparison  with  the  actual  cost  of 
an  up-to-date  sewer  and  water  system  laid 
in  the  streets  for  all  time.  The  useful 
life  of  a  cast-iron  water  main  is  at  least 
80  years,  and  that  of  the  vitrified 
sewer  equally  as  long. 

Suppose  a  town  of  1.000  wants  sewer 
and  water,  and  that  the  town  is  not  too 
widely  scattered  and  the  digging  condi- 
tions are  average.  It  has  been  my  ex- 
perience that  water  and  sewers  can  be 
fittingly  installed,  first,  to  give  a  plenti- 
ful supply  of  pure,  clean,  wholesome 
water,  suitably  stored  in  such  volume  as 
to  be  wholly  adequate  for  fire  and  do- 
mestic service.  Then  the  street  mains 
would  be  installed  in  each  street  of  such 
size  as  to  be  adequate  for  the  future  in- 
crease of  population.  The  pumping 
equipment  and  pump  house  would  be 
neat  and  serviceable.  The  citizen  would 
gain  by  such  an  installation  wonderful 
advantages,  some  of  which  are  as  follows: 
Adrantrifjrs  from  Piihlic  Si/fifrm.'! 

Betterment  of  public  health,  the  promo- 
lion  of  cleanliness,  the  larger  use  of 
water  for  cleaning,  sprinkling  and  garden 
work.  The  main  advantage  from  the 
standpoint  of  economy  is  the  big  saving 
afforded  the  entire  community  by  the  re- 
duction of  insurance  rates.  The  reduction 
varies  from  15  to  50%  on  the  annual  pre- 
mium. With  such  a  system  and  a  vol- 
unteer fire  force  one  can  have  a  stream 
of  water  on  a  burning  house  in  from  2 
to  5  minutes,  thus  saving  valuable  and 
unreplaceable  property  to  the  owner,  vil- 
lage, state  and  nation.  One  must  realize 
that  he  or  the  nation  are  absolutely  pow- 
erless to  recover  burned  or  destroyed 
property. 

To  do  away  with  the  out-house,  the 
menace  to  public  health,  through  becom- 
ing the  breeding  place  of  flies,  the  distri- 
bution point  of  unhealthful  odors,  the 
backing  through  the  soil  to  your  well  of 
filth,  it  is  only  necessary  to  install  a 
system  of  sewers  to  obtain  permanent 
relief,  at  no  further  expense  than  the 
first  cost,  if  a  village  happens  to  be  on 
a  stream  of  water  of  sufficient  size  to 
allow  the  free  discharge  of  the  sewage. 
If,  however,  there  is  only  a  small  stream 
a  disposal  tank  would  have  to  be  installed 
and  then  there  would  be  a  small  yearly 
cost  to  the  village  for  pumping  the  sludge 
two  or  three  times  a  year. 

To   Drvrllrrs   in   Small  Towns 

Now   prepare   to  be   severely   shocked: 
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W'lether  you  liavp  spent  sevonil  luiiuirec) 
dollars  putting  in  your  own  system,  oi 
whether  you  have  one  of  the  out-house 
variety,  you  have  spent  more  on  these 
conveniences  tliau  was  necessary  and  you 
have  no  results.  Bear  in  mind  that  in  co- 
operation or  union  there  is  strength,  and 
when  a  community  clubs  together  tor  the 
purpose  of  water  and  sewer  it  can  us- 
ually be  accomplished  for  the  small  cost 
of  $150  per  50  ft.  of  frontage  and  this  is 
based  on  the  actual  present  cost  on  the 
date  of  Feb.  1,  1921. 

Now,  who  is  there  that  will  resist  this 
small  expenditure  and  fight  against  im- 
provements? If  you  are  not  fixed  to  pay 
for  this  service  in  cash,  you  may,  at  your 
option,  have  from  5  to  10  years  to  pay 
for  it,  as  provided  by  law  in  most  states. 

Thinlc  what  it  means  to  your  commu- 
nity at  large.  If  you  decide  on  improve- 
ments a  bond  issue  naturally  follows, 
money  comes  to  your  town  and  you  are 
bringing  something  to  your  community. 
The  only  money  that  leaves  the  town  is 
what  it  costs  for  material,  freight,  con- 
tractor's profit,  and  your  community  ab- 
sorbs small  repairs,  local  supplies,  board 
and  room  money  spent  by  the  people  em- 
ployed on  the  work,  and,  I  may  say,  that 
mostly  local  labor  is  used. 

There  is  no  economy  in  waiting  and 
putting  oif  either  of  these  improvements. 
Disease  and  death  follow  in  the  wake  of 
the  outhouse  and  old  well  in  the  yard. 
Is  your  town  to  continue  to  be  a  place 
to  avoid  as  lacking  the  commonly  recog- 
nized necessary  conveniences,  or  is  it  to 
be  a  cleanly,  sanitary  upgrowing  com- 
munity which  will  be  attractive  to  the 
prospective  citizen? 


WELDING   CRACKED   PUMP   CYL- 
INDER BY  THERMIT  PROCESS 

The  accompanying  illustrations  show 
how  an  unusual  welding  repair  was  re- 
cently made  on  a  large  cast  steel  water 
cylinder  of  a  steam  pump  operated  by  the 
city  of  East  Liverpool  (Ohio)  water 
works. 

The  casting  had  developed  a  crack  of 
about  20  ins.  in  length.  An  attempt  was 
made  to  repair  it  by  oxy-acetylene  weld- 
ing, but  a  crack  again  developed  as  a 
result  of  contraction  strains  and  the  cylin- 
der was  then  welded  by  the  thermit  pro- 
cess. 

In  welding  the  casting,  the  broken  sec- 
tions were  lined  up,  leaving  a  small  gap 
between   them,   to  provide   space   for   the 


thermit  steel  later  to  enter.  Yellow  pat- 
tern wax  was  then  inserted  in  the  space 
and  a  mold  formed  around  the  wax.  A 
preheating  torch  was  then  directed  into 
the  mold  for  the  purpose  of  drying  it  out, 
burning   out    the   pattern    wax   and    pre- 


FIG.  1.  GAP  CUT  OUT  AT  FRACTURE 
OF  DEFECTIVE  CYLINDER  PREPARA- 
TORY  TO   WELDING. 

heating  the  sections  to  be  welded.  Final- 
ly, when  the  sections  were  heated  suffi- 
ciently for  welding,  a  charge  of  thermit 
(which  is  a  mixture  of  iron  oxide  and 
aluminum)  was  ignited  in  a  crucible  sus- 
pended over  the  mold.     The  chemical  re- 


FIG.    2.      WELDED    CYLINDER    BEFORE 
REMOVING   CAST  WELDED  METAL. 

action  was  started  at  the  extremely  high 
temperature  of  about  5,000  deg.  F.,  during 
which  the  aluminum  combined  with  the 
oxygen  of  the  iron  oxide  to  form  alum- 
inum oxide  or  slag  in  a  highly  superheat- 
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ed  molten  state,  while  the  iron  was  set 
free  and  produced  as  liquid  steel.  The  re- 
action required  only  about  35  sees.,  at  the 
end  of  which  time  the  liquid  steel  which 
had  been  precipitated  to  the  bottom  of 
the  crucible,  was  tapped  into  the  mold, 
and  amalgamated  thoroughly  with  the 
broken  surfaces  of  the  two  sections. 


FIG.  3.    STEAM  PUMP  IN  WHICH  WELD- 
ED   CYLINDER   OPEEIATED. 

The  metal  of  the  weld  was  allowed  to 
cool  slowly,  after  which  the  molding  ma- 
terial was  removed,  the  excess  metal  cut 
off,  and  the  welded  cylinder  returned  to 
service. 

Figure  3  shows  a  view  of  the  pump 
after  the  welded  casting  had  been  re- 
placed in  operation  and  was  giving  per- 
fect satisfaction  while  being  operated 
constantly  under  a  pressure  of  about  130 
lbs.  per  sq.  in.,  pumping  filtered  water 
up  to  a  reservoir. 


MODERN  PRACTICE  IN  SUPPLYING 

WATER  TO  ISOLATED 

RESIDENCES 

By    G.    C.    Blalorl:,   Ass-t.    Prof,   of   Electrical 

Engineeriiiff,    Purdue    University, 

Lafayette,  Ina. 

The  greatest  objection  to  residence  in 
isolated  districts  or  dwellings  is  removed 
when  modern  conveniences  in  the  way  of 
light,  water  supply  and  sewage  disposal 
are  made  available.  Dependable  electric 
generating  and  storage  equipment  is  now 
available  In  small  units  for  light  and 
power  service;  also  electric  companies 
are  beginning  to  see  the  possibilities  in 
rural  distribution.  This  makes  possible 
the  automatic  pressure  water  system: 
numerous  types  and  capacities  of  which 
are  now  to  be  had  at  moderate  cost.  An 
abundance  of  water  makes  practicable 
modern  plumbing  and  sewage  disposal 
apparatus,  which  also  is  now  within 
reach  of  men  of  moderate  incomes.     So. 


with  quick  and  eflScient  methods  of 
travel  and  communication  at  hand,  re- 
mote residence  has  lost  its  terrors  and 
isolation  becomes  a  thing  of  the  past. 

Great  Variety  of  Residence  Water 
Systems 

The  number  and  variety  of  residence 
water  systems  now  being  manufactured 
is  truly  amazing,  when  one  considers  how 
short  the  time  has  been  since  the  well 
sweep  and  the  rope  pulley  were  the  ac- 
cepted means  for  elevating  water  on  the 
farm.  For  less  than  the  price  of  our  most 
popular  make  of  automobile  the  average 
farmer  can  have  a  reliable  and  adequate 
water  supply — the  equipment  for  which 
i.i  simple,  easily  cared  for  and  capable  of 
giving  years  of  service  at  very  reason- 
able operating  expense. 

The  demand  for  information  concern- 
ing these  systems  has  led  recently  to 
an  investigation  and  study  of  available 
types  and  their  characteristics  by  mem- 
bers of  the  Engineering  Experiment  Sta- 
tion Staff  of  Purdue  University.  The 
Farm  Mechanics  Department  has  co-op- 
erated with  the  Electrical  Engineering 
School  in  making  tests  of  complete  elec- 
trically-driven equipments  as  well  as  their 
driving  motors,  and  various  dealers  and 
manufacturers  have  generously  loaned 
samples  of  their  product  for  this  purpose; 
deriving  an  indirect  benefit  from  the  pub- 
licity given  this  latest  addition  to  mod- 
ern farm  equipment. 

The  elevated  tank  storage  formerly 
used  with  hand,  windmill  or  power  pumps 
has  given  way  to  the  hydro-pneumatic 
tank  and  this  in  turn  is  now  being  re- 
duced in  many  cases  to  small  capacities, 
or  eliminated  entirely  so  far  as  water 
storage  is  concerned.  Residence  systems 
of  this  kind  are  commonly  sold  as  com- 
plete units  and,  particularly  in  the 
smaller  capacity  systems,  are  assembled 
with  a  view  to  cutting  the  required  floor 
space  to  a  minimum.  They  may  be  ob- 
tained with  gasoline  engine  drive  or  elec- 
tric motor  drive,  but  the  latter  arrange- 
ment is  the  more  popular  where  elec- 
tricity is  available,  because  of  the  auto- 
matic feature.  The  engine-driven  system 
can  easily  be  made  self-stopping,  but 
cannot  well  be  made  self-starting. 

Pump  Capacities 
The  reciprocating,  suction-lift  type  of 
pump  is  most  frequently  encountered  in 
this  section  of  the  country.  The  small- 
est practicable  capacity  appears  to  be  100 
gals,  per  hour,  requiring  a  M,  h.p.  motor 
and  commonly  assembled  with  a  tank  of 
not    exceeding    50    gals,    capacity.      The 
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Water  Works  Companies 

have  learned  from  experience  that  dependable 
service  connections  pay  the  best  dividends  — 
because  their  first  cost  is  practically  their  last 
cost. 

Mueller 

Service  Boxes  (E-763),  Tapping  Machines  (B),  Cor- 
poration Cocks  (E-101),  and  Goose  Necks  (E-501), 
render  the  maximum  service  for  the  minimum  upkeep 
— as  do  all  MUELLER  Plumbing  Fixtures.  Write  for 
descriptive  catalog  and  prices.  Mail  orders  given  im- 
mediate attention. 

H.  MUELLER   MFG.  CO.,  DECATUR,  ILL. 

PHONE  BELL  153 

Water.  Plumbing  and  Gas  Brass  Goods  and  Tools 
New  York  City  San  Francisco 

145  W.  30th  St.  635  Mission  St. 

Phone  Watkins  5397  Phone  Sutter  3577 

Sarnia.  Ontario,   Canada 

MUELLER  METALS  CO.,    PT.    HURON,  MICH. 

Makers  of  "Red  Tip"'  Brass  Rod,  Brass  and  Copper  Tubing; 
Forgings  and  Castings  in  Brass.  Bronze  and  Aluminum;  Die 
Castings  in  White  Metal  and  Aluminum:  also  Screw  Ma- 
chined Products. 
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pressure  operated  switch  then  auto- 
matically maintains  the  tank  pressure 
between  certain  limits;  starting  the  mo- 
tor when  the  lower  limit  has  been 
reached,  and  stopping  it  when  the  pres- 
sure has  attained  the  upper  limit.  This 
capacity  of  pump  is  sufficient  for  soft 
water  supply  in  the  average  household 
and  finds  frequent  application  for  this 
purpose  in  cities,  where  it  appears  to  be 
superseding  the  hydraulic  pump  operated 
from  city  water  pressure.  It  is,  however, 
too  low  in  capacity  to  be  used  for  gen- 
eral water  supply  in  any  but  the  small- 
est families,  and  where  no  stock  watering 
or  lawn  sprinkling  is  involved. 

For  more  general  purposes  similar  out- 
fits are  available  In  capacities  ranging 
from  180,  250  and  300  gals,  per  hour, 
with  motors  of  M  to  V2  h.p.  to  those 
for  large  farms,  estates  and  institutions 
having  capacities  of  1,000  to  1,500  gals, 
per  hour  and  requiring  motors  of  IV2  to 
2  h.p.  The  needs  of  the  average  farmer 
will  probably  be  well  provided  for  by 
systems  having  capacities  of  360  to  720 
gals,  per  hour,  requiring  motor  capacity 
of  V2  to  1  h.p.;  360  gals,  per  hour,  or  6 
gals,  per  min.  is  sufficient  to  supply  a 
single  line  of  ordinary  %-in.  garden  hose. 
Tank  Capacities 

The  tank  supplied  with  each  outfit  will 
depend  upon  individual  requirements. 
The  larger  tanks  offer  some  degree  of 
protection  against  interruption  due  to 
break-down  of  pumping  equipment,  but 
their  greatest  advantage  lies  in  the  re- 
serve afforded  by  them  for  fire  protec- 
tion. It  should  be  noted,  however,  that 
a  tank  used  in  this  way  has  a  water 
capacity  only  about  2/3  of  its  total  ca- 
pacity and  that  not  all  of  the  stored 
water  is  available  at  a  useful  working 
pressure.  It  is  evident,  therefore,  that  a 
tank  large  enough  to  afford  any  consid- 
erable measure  of  protection  will  add  very 
materially  to  the  cost  of  the  outfit.  The 
present  trend  seems  to  be  toward  reduc- 
tion of  the  tank  to  a  capacity  only  large 
enough  to  provide  the  necessary  elasticity - 
for  the  system  and  guard  against  unneces- 
sary operation  of  the  pump  from  reduc- 
tion in  pressure  by  leaky  fixtures.  This 
throws  more  responsibility  upon  the 
pumping  equipment  but  results  in  a  more 
compact  and  less  expensive  installation. 

The  same  general  features  pertain  to 
the  deep-well  as  to  the  shallow  well  out- 
fits except  that  the  deep-well  pump  cylin- 
der must  be  placed  in  the  well  and  re- 
quires therefore  that  the  pumping  head 
be  placed  directly  over  the  well;  eliminat- 
ing the  flexibility  as  to  arrangement  of 


apparatus  which  is  incident  to  the  suc- 
tion lift  systems.  The  power  required 
in  the  driving  motor  for  a  given  ca- 
pacity and  tank  pressure  becomes  cor- 
respondingly greater,  of  course,  as  the 
depth  to  water  increases. 

Pneumatic  Systems 

The  second  type  of  water  system  in 
general  use  is  the  purely  pneumatic  sys- 
tem, in  which  the  tank  is  used  for  stor- 
age of  compressed  air;  the  air  doing  the 
actual  pumping.  The  motor  drives  an  air 
compressor  and  automatically  maintains 
the  pressure  in  the  tank  between  fixed 
limits.  An  air  line  is  carried  to  a  pump, 
operating  on  the  pulsometer  principle, 
which  is  located  beneath  the  permanent 
water  level  In  the  well.  The  pump  oper- 
ates and  elevates  water  only  when  the 
pressure  in  the  water  line  is  reduced,  as 
by  the  opening  of  a  faucet.  As  regards 
capacity  of  the  system  about  the  same 
condition  holds  here  as  in  the  hydro- 
pneumatic  system.  Unless  a  tank  of  con- 
siderable size  is  provided  the  capacity  of 
the  system  to  meet  a  sustained  demand 
depends  upon  capacity  of  compressor  and 
driving  motor.  For  satisfactory  operation 
on  the  farm,  therefore,  the  compressor 
should  be  able  to  supply  air  at  a  rate 
corresponding  to  at  least  a  6  gal.  per 
min.  output  of  water  from  a  %-in.  hose 
line. 

A  Modified  Rotary  Pump 

A  third  type  of  shallow  well  pump, 
adapted  to  residence  systems,  has  re- 
cently been  placed  on  the  market  and  is 
reputed  to  be  meeting  with  a  fair  degree 
of  success.  Its  operation  is  based  upon 
a  modified  rotary-pump  principle,  but  the 
rotor  consists  of  one  instead  of  two  mov- 
ing parts.  Direct-conected  to  its  driving 
motor  and  mounted  alongside  a  very 
small  pressure  tank  a  system  is  formed 
which  for  simplicity  and  compactness 
could  hardly  be  excelled.  Its  chief  dis- 
advantage lies  in  the  fact  that  it  is  not 
self-priming  and  requires  a  well-fitted 
suction  line  and  foot-valve  for  successful 
use  with  an  automatic  system. 

The  type  of  motor  supplied  with  these 
outfits  depends,   of  course,   upon   the   na- 
ture of  the  available  power. 
Electric    Motors 

Motors  are  available  for  the  ordinary 
commercial  voltages  and  frequencies  and 
for  the  32-volt  farm  lighting  units.  For 
direct  current  operation  the  type  usually 
supplied  is  the  compound  wound  motor, 
because  of  the  necessity  for  a  high  start- 
ing torque  in  displacement  pump  opera- 
tion. No  difficulty  need  be  experienced 
with  this  motor  provided   it  is  kept  free 
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WEBSTER 


COAL  AND  ASH  CONVEYORS 

The  real  merit  of  Webster  power  house  equipment 
and  the  reason  it  gives  100  per  cent  service  over  a 
period  of  years,  is  because  each  installation  is  exactly 
fitted  to  the  work  it  is  called  upon  to  perform.  Back 
of  each  installation  is  an  individual  engineering  plan 
that  is  permanently  reflected  in  wonderful  perform- 
ance and  low  operating  cost.  In  this  way  is  main- 
tained the  high  standard  that  has  been  a  characteris- 
tic of  Webster  equipment  for  nearly  a  half  century. 

Your  coal  and  ash  handling  problem  may  present 
peculiar  conditions — unusual  obstacles,  but  these  can 
be  quickly  solved  by  Webster  engineers,  who  are 
not  restricted  to  a  limited  range  of  ready  made  sizes 
and  designs,  but  represent  a  development  in  convey- 
ing practice  far  in  advance  of  many  present  day 
problems. 

This  is  why  Webster  equipment  is  usually  specified 
by  power  plants  that  are  notable  for  efficient  opera- 
tion. 


Fdctories-TTf f  in  ,0.  Michigan  City.  Ind.  and  Chicdgo-  Sales  Offices  in  Principal  Cities 
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from  dirt  and  moisture.  For  alternating 
current  operation  the  single  phase  light- 
ing circuits  are  commonly  used,  and  for 
this  reason  the  simplest,  most  rugged 
types  of  a.c.  motors  are  not  available. 
The  single  phase  induction  motor  must 
have  an  auxiliary  starting  device  of 
some  kind  and  this  starting  device  Is 
sometimes  the  source  of  much  trouble, 
annoyance  and  expense,  particularly  in 
locations  where  the  voltage  may  at  times 
be  considerably  below  normal. 

The  two  types  of  a.c.  motors  commonly 
used  are  known  as  split-phase  and  repul- 
Bion-induction  motors,  because  of  the 
starting  devices  employed.  The  split- 
phase  type  can  be  depended  upon  to  give 
good  service  where  conditions  are  always 
normal  or  where  the  deviations  are  rela- 
tively slight,  but  the  repulsion-start 
type  is  the  more  rugged  and,  as  a  power 
station  man  recently  expressed  It,  has 
more  "pep."  The  starting  current  re- 
quired by  the  repulsion  type  motor  is 
usually  about  three  times  normal  current, 
while  that  required  by  the  split-phase 
type  is  five  to  six  times  normal.  This 
heavy  starting  current  is  supposed  to 
last  only  for  one  or  two  seconds,  but 
conditions  may  readily  be  such  as  to 
prolong  this  heavy  demand  to  such  an 
extent  that  fuses  are  blown  or  the  wind- 
ings injured.  The  former  is  annoying 
while  the  latter  is  both  annoying  and  ex- 
pensive. Despite  its  advantages,  how- 
ever, the  repulsion  start  type  of  motor 
has  not  been  generally  adopted  for  this 
application  because  of  its  considerably 
greater  first  cost. 

Test   Data 

Tests  made  on  several  displacement 
pump,  compression  tank  outfits  of  100  to 
200  gal.  per  hour  capacity  showed  over- 
all efficencies  of  15  to  25%  under  normal 
operating  conditions,  with  17.5%  as  a 
fair  average.  The  efficiency  increased 
with  pressure  but  the  pump  is  likely  to 
operate  at  a  reduced  pressure  for  a  large 
percentage  of  its  total  operating  time. 
Motor  efficiencies  varied  from  40  to  60%; 
with  50%  as  a  fair  average.  Thus  the 
pump  efficiency  in  this  type  and  size  of 
outfit  may  be  expected  to  average  about 
35%.  These  efficiencies  result  in  a  pump- 
ing duty  of  2.1  to  1.25  kw.-hrs.  per  thous- 
and gals,  per  100  ft.  head,  with  1.8  as  a 
fair  average.  Considering  the  capacities 
of  these  units  this  figure  compares  verj' 
favorably  with  the  average  for  the 
smaller  city  pumping  units  over  the 
state. 

Watt-hour  meters  installed  in  several 
residences    using   compression    tank    sys- 


tems for  soft  water  supply  to  bath-room, 
kitchen  and  laundry  revealed  a  maximum 
consumption  of  0J5  kw.-hr.  and  an  aver- 
age of  0.45  kw.-hr.  per  person  per  month. 
So  it  is  evident  that  at  prevailing  rates 
1  ct.  per  day  for  electric  energj'  is  suffi- 
cient to  provide  an  abundant  supply  of 
soft  water  for  the  average  city  family. 
For  general  water  supply,  however, 
where  lawn  sprinkling,  stock  watering, 
etc.,  are  involved,  the  requirements  are 
much  greater  and  the  cost  correspond- 
ingly higher. 

Judging  by  the  above  figures  on  energy 
consumption  the  soft  water  requirements 
for  a  family  of  five  people  would  be  met 
by  a  pumpage  of  1,250  to  1,500  gals,  per 
month,  while  for  the  general  water  sup- 
ply on  a  farm  supplied  with  modern 
plumbing  and  sewage  disposal  arrange- 
ments, involving  the  same  number  of 
people  and  15  to  25  head  of  stock,  besides 
sprinkling  and  car-washing  facilities,  a 
pumpage  of  750  to  1,000  gals,  per  day 
would  be  required.  But  the  rapidity  with 
which  farms  are  being  equipped  with 
these  systems  indicates  that  the  up-to- 
date  farmer  considers  that  the  advantages 
far  outweigh  the  costs. 

The  foregoing  paper,  by  Professor  Bla- 
lock,  was  presented  at  the  1921  meetiifg 
of  the  Indiana  Egnineering  Society. 


ODD  GROWTH  IN  A  WATER 
METER 

To  the  Editor: 

We  are  sending  you  a  very  curious  mass 
of  roots  recently  removed  from  a  %-in. 
Trident  water  meter.  This  unique  growth 
evidently     resulted     from    a    seed    which 


GROWTH  REMOVED  FROM  %-lX. 
WATER  METER  AT  LAREDO, 
TEXAS. 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  Bld«. 

Pittsburgh:  Henry  W.  Oliver  Bld«.  St.  Louis:  Security  BldJ.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Breradway  Birmingham:  1002  American  Trust  Bldg.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  Bldg.  Dallas:  Scollard  Bld£. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  haveTURBINESEWERCLEANING 
MACHINE  at  Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .         .  BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVILLE,  ONT. 

Tlierelore  No  Duty  lor  Purchaser  lo  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 

Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
same  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS.  OHIO. 


American  Cast  Iron 
Pipe  Company 

Manufacturers  of 


BIRMINGHAM.  ALA. 

Sales  Offices: 

Birmingham,  Ala.  .....         Box  908 

t'olumbus,  Ohio         .  .  607  New  Hayden  Building 

Minneftpolis.  Minn.       .  .  712  Plymouth  Building 

New  York  City  ....  No.  1  Broiidwiiy 

('hi<-iigo.  III.  .  6i:i  First  National  lijiuk  Buii.liug 

Diillns.  Texas  .  .  .    1217  Praetorian  Building 

KniiKns  City.Mn.  .  .  .        716  Seiirritt  Building 

Sun  Francisco,  t'al.  .  .       ^   711  Balboa  Building 

Loa  Angelea,  ('ill.         .H39  Oltizena  NStionnl  Bunk  Building 
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found  ingress  through  the  small  line  and 
then  developed  afterwards  in  the  water 
chamber  of  the  meter.  (A  picture  of  the 
growth  is  shown  herewith.) 

This  was  found  floating,  in  a  spongy 
mass,  Just  below  the  gear  train,  but  it  did 
not  interfere,  apparently,  with  the  opera- 
tion of  the  meter.  A  broken  shaft  in  the 
gear  train  led  to  the  discovery  of  this 
curiosity. 

This  is  so  unique  an  indication  of  what 
water  meters  are  sometimes  required  to 
put  up  with  that  we  thought  perhaps  the 
readers  of  Municipal  and  County  Engi- 
neering would  be  interested  in  it. 
Very  truly  yours, 

F.  A.  Matthes,  Manager 
Laredo  Water  Co. 
■  Laredo,  Tex.,  Jan.  7,  1921. 


NEW  METHOD  OF  MOVING 
STORED  COAL 

A  new  method  of  reclaiming  coal  from 
storage  that  appears  to  be  suitable  for 
many  central  station  and  municipal  elec- 
tric light  and  water  plants  has  been  adopt- 
ed by  the  Indianapolis  Light  and  Heat 
Co.,  Indianapolis,  Ind. 

A  Sauerman  dragline  cableway  exca- 
vator, ordinarily  thought  of  as  a  machine 
for  gravel  handling  and  earth-moving  op- 


PHILADELPHIA  EXHUMES  $70,000 
WORTH  OF  CAST  IRON  PIPE 

(Editor's  Note: — The  following  item  ap- 
peared in  the  Philadelphia,  Pa.,  Inquirer 
of  Dec.  26,  1920.  For  verification  we  sent 
it  to  Mr.  Carleton  E.  Davis,  Chief  of  the 
Bureau  of  Water,  and  he  advises  that  it 
is  correct.  Referring  to  a  picture  of  the 
pipe,  he  says  the  pipes  removed  are  in  per- 
fect condition  and  a  photograph  would  not 
show  anything.     The  item  follows:) 

The  city  has  saved  $70,000  by  digging 
up  an  abandoned  pipe  line  and  laying  it 
in  another  location  as  a  means  of  water 
supply,  reports  of  Carleton  E.  Davis, 
Chief  of  the  Water  Bureau,  to  Director 
Caven,  of  the  Department  of  Public 
Works,  showed  last  week.  The  saving  is 
on  cast  iron  main  48  ins.  in  diameter. 

The  pipe  was  laid  in  1888  between  the 
old  Spring  Garden  Pumping  Station  and 
the  East  Park  Reservoir.  It  consists  of 
four  separate  lines,  and  as  Spring  Garden 
Pumping  Station,  near  the  Girard  avenue 
bridge  over  the  Schuylkill  river,  was 
abandoned  ten  or  twelve  years  ago,  the 
pipes  have  been  unused  since  that  time. 
It  was  discovered  that  they  are  in  good 


SAUERMAN    DRAGLINE    CABLEWAY    EXCAVATOR    USED    BY    AN 
INDIANAPOLIS  POWER  PLANT  IN  HANDLING  STORED  COAL. 


erations,  is  successfully  employed  at  the 
Indianapolis  power  plant  to  handle  500 
tons  of  coal  per  day  from  the  concrete 
storage  pit  to  a  hopper  built  into  the  roof 
above  the  bunkers.  One  man  controls  the 
entire  operation  of  loading  the  bucket, 
conveying  and  dumping.  The  total  span 
of  the  cableway  is  550  ft.  The  bucket 
holds  about  two  tons  of  coal  and  averages 
30  trips  per  hour.  The  installation  is 
illustrated  herewith. 


condition  and  after  being  cleaned  and  re- 
laid  will  have  an  effective  life  over  an  in- 
definite period. 

It  was  decided  to  put  these  pipes  to  use 
in  relieving  conditions  in  the  lower  end 
of  West  Philadelphia,  where  the  popula- 
tion has  increased  rapidly  and  the  de- 
mand for  water  has  outgrown  the  existing 
facilities. 
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JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage        Water  Works 
HARTFORD  BUILDING.  CHICAGO,  ILLINOIS. 


WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 

©lb  Colong  |3uilliin0  (Efittajia 


CHAS.  BROSSMAN 

CONSULTING  ENGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting 
Plants  — Supervision  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals — Expert  Testimony. 


Mertbants  Bank  BIdg. 


INDIANAPOLIS.  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  DEVELOPMENTS  Water  Supply 

Sewerage 


KELSEY  BUILDING 


grand  rapids.   MICH. 


CHICAGO  PAVING  LABORATORY 

L.  Rirschbraun  H.  W.  Skidmore 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation,  Design,  Specifications.  Reports,  Testing. 

loBpectioD  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring.  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage.  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates.    Surveys.    Plans   and   Supervision. 

Sanitary  Examinations  and  Reports. 


45  Seventh  Ave. 


NEW  YORK. 


DOW  &  SMITH 

CHEMICAL    ENGINEERS 

Consulting   Paving  Engineers 


A.  W,  POW,  Ph.  B., 
F.  P.  S.MITII.  rh.  E., 


Mrm,  Antfr.  Inst.  *^'h.  Knera. 
Mem.  AiiitT.  Soc.  (.U\  il  Eiiyrs. 


Aspbalt.  Bitumens.  Paving.  Hydraulic  Cement.  Engineerino  Materials 
131-3  E.  23rd  Street         NEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  and  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operating 
Costs.     Reports  and  £stiaiateB  for  Bond  Issues. 


212  W.  Cortland  St. 


Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  and  Street  Inspection.    Testing  and  In- 
spection oi  Materials. 

Offices:    22  Quincy  St.         Laboratories:    742  E.  39th  St. 

CHICAGO.  ILL. 


Farley  Gannett        Theodore  E.  Seelye        Samuel  W.  Fleming,  Jr. 

GANNETT,  SEELYE  &  FLEMING.   Engineers 

204  Locust  St.         lOlh  Floor  Ariel  Bld(t.        Randolph  Bldg. 
Harrisburg,  Penna.  Erie,  Pcnna.  Memphis,  Tenn. 

All  branchfs  of  Municipal  EngineeriuK.  iiK'Unlint^  City 
Planning.  Paving,  Water  Works,  Sewers,  Sewage  r)isp08al. 
Preliminary  Reports  and  Estimates  of  Cost  for  Bond  Is- 
sues. Valuation  of  Public  Utilities  for  Rate  Making  and 
Purrhase.     Water  and  Sewage  Analysis. 


Xirliola^  S.  Hill.  Jr.  S.  F.  J\-rguson 

HILL  6  FERGUSON 
CONSULTING  ENGINEERS 

WATER  SUPPLY— SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS. 

Reports,    Investigations,  Valuations,  Rates,  Design, 

Construction,  Operation.  Management. 

Chemical  and  Biolngiral  Laboratories. 

112  E.  19lh  Street  New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.  Specifications  improved. 

Expert  in  Valuation  and  Utigation.    32  years* experience. 

1  Broadway        NEW  YORK  CITY 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nat'I  Bank  Bldg.     CINCINNATI.  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Puri6oation       Se^verage 
Sewage  Disposal       Land  Drainage 


22  N.  Carroll  St. 


MADISON.  WIS. 
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DAVID  MACNAUGHTON 

CONSULTING    ENGINEER 
ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports.  Investigations,  Valuations,  Rates 
and  Design  Construction. 

Central  Building  FORT  WAYNE,  IND. 


ALEXANDER  POTTER,  C.  E. 

HYOKAULIC  ENGINEER  AND  SANITARY  EXPERT 

50  Church  St..  New  York  City 

Sewerage  and  Sewage  Disposal,  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated— Expert  Testimony- 
Plans  and  Estimates. 


Harris  Trust  Building,        CHICAGO,  ILL. 


Testing,         Consultation,        Bitumens,        Paying, 
Inspection,  Specifications,   Asphalts,    Road  Oils. 

Isaac  Van  Truip 

ENGINEERING  CHEMIST 

2337  South  Paulina  Street.  CHICAGO.  ILL. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile— Fire  Brick 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements,  Water  Supplies  and 
Water  Works  Systems,  Sewers  and  Sewage 
Disposal.     Pavements  and  Roads. 

Hartford  Building.  CHICAGO,  ILL. 


HERMAN  STENSRUD 

MARQUETTE,  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE.SSEMER,  ALA. 


JAMES  P.  WELLS.  gJ^EfN^E^E^K''^ 

Surveys,  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants.  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Office.  249  Cutler  Bld«..  Rocheater,  N.  Y. 

Ctiicago,  IIL      New  York  City.       Knoiville.  Tenn.      Toronto,  Ont. 


CHLORIDE   OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Widener  Building  PHIUDELPHIA,  PA. 


3ifxrm4>t:J£Alfym»nM 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 

F'DRY  &  MACHINE  CO. 

MICHIGAN 


KALAMAZOO 


594  EAST  MAIN  ST. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


Soutli  Water  St. 


NEWBURGH,  N.  Y. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

ISth  and  Lehigh  Ave.     PHILADELPHIA,  PA. 


FOR  SALE! 

One  ten-ton  "Peerless"'  Steam  Road  Roller;  6rst- 
class  condition;  used  on  5  miles  road  work — 
$2,000,  cash. 

Address  M.  F.  NORMOYLE  &  SONS 
Box  221  ROANOKE,  VA. 


FOR.  SALE! 

One  Concrete  Mixing  Plant.  All  steel  construction. 
Large  Bins:  Tar  and  Asphalt  Heaters  on  wheels;  Convey- 
ors. Thirty  h.p.  Portable  Boiler  and  Engine  on  wheels. 
Sold  with  or  without  power. 

Plant  located  in  Eastern  Pennsylvania. 

Also— Oil  Pull  Tractors,  new  and  used;  sizes,  13-20-16-30 

20-40-30-60.        Address 

B.  D.  REED  MACH.  CO.  N.  S..  Pittsburgh.  Fa. 


CONSULTING  ENGINEERS 

— reach    city  officials  by  inserting  professional 
cards  in  this  Department. 

A  Daily  Bulletin,  covering  prospective  work  in  all  parts 
of  the  country,  goes  free  to  each  advertiser.  Write  for 
rates  and  full  information  to 

Municipal  and  County  Engineering 
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Construction  News  and  Equipment 


CONSTRUCTION    METHODS    AND 

EQUIPMENT   USED   ON   THE 

McMULLEN  HIGHWAY  NEAR 

CUMBERLAND,  MARYLAND 

By    John    N.    Mackall,    Chairman    and    Chief 
Engineer,  Maryland  State  Roads  Com- 
mission, Garrett  Bldg., 
Baltimore,  Md. 

The  construction  of  the  McMullen 
Highway,  running  from  Cumberland, 
Maryland,  to  the  plant  of  the  American 
Cellulose  Company,  3.8  miles  away,  is  of 
interest  principally  because  of  the  diffi- 
cult work  encountered  ,and  of  the  equip- 
ment used.  On  the  3.8  miles  of  road,  the 
excavation,  almost  entirely  of  shale, 
amounted  to  95,410  cu.  yds.  Some  of  the 
cuts  were  as  deep  as  40  ft.,  and  some  of 
the  fills  as  deep  as  50  ft 

Three  steam  shovels  were  used  in  the 
cuts,  and  for  the  short  hauls,  an  indus- 
trial railway  was  used,  and  for  the  longer 
hauls,  horses  and  wagons.  The  large 
cuts  were  entirely  of  shale,  so  that  it  was 
necessary  to  shoot  them  in  advance  of  the 
shovel.  However,  by  using  large  and 
frequent  charges  of  blaclc  powder,  no  diffi- 
culty was  encountered  in  removing  the 
material.  One  of  the  three  shovels  had 
a  muUipedal  drag,  and  demonstrated  its 
great  superiority  over  the  other  shovels. 
It  required  no  pit  men,  and  was,  of  course. 


never    off    the    track,    never    out   of    line 
and  always  ready  to  dig. 

Robert  Station,  on  the  Baltimore  &  Ohio 
Railroad,  was  about  midway  of  the  job, 
and  at  this  point,  spur  tracks  were  laid 
on  a  trestle,  so  that  stone,  sand  and 
screenings  could  be  unloaded  by  gravity. 
A  cement  house,  large  enough  to  hold  a 
freight  car,  was  built  over  the  tracks,  so 
that  all  cement  could  be  unloaded  in- 
doors under  any  weather  conditions. 
Space  was  provided  for  2,000  tons  of  stone 
and  1.000  tons  of  sand  which  could  be  un- 
loaded by  gravity,  and  the  batch  boxes 
on  the  industrial  railway  used  to  trans- 
port this  material  to  the  mixer  were  load- 
ed with  a  clam-shell  bucket.  The  same 
crane  or  clam-shell  could  be  used  to  re- 
pile  the  material  after  it  was  dumped 
from  the  cars,  though  this  was  never 
found  necessary,  due  primarily  to  the 
shortage  of  cars  for  any  form  of  trans- 
portation. The  track  was  standard  24-lb. 
rail,  24-in.  gauge,  with  plank  ties.  These 
plank  ties  were  found  much  more  satis- 
factory than  steel  ties,  because  they  were 
wider,  flat  on  the  bottom,  countersunk 
bolts  being  used  to  attach  the  rails  to 
them,  which  permitted  the  track  being 
laid  to  the  finished  concrete  much  earlier 
than  it  would  have  been  possible  with 
steel  ties.  After  five  days  the  track  was 
shifted  over  on  the  concrete  road.  This 
expedited    the    work    materially    In    that 


CONSTRUCTING  AN  18-FT.   CONCRETE  RO.\X)WAT  WITH  AN   INDUSTRIAL,  RAIL- 
WAY FOR  HAULING  MATERIALS  TO  MIXER,  McMULLEN  <MD.)  HIGHWAY. 


26 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  2 


the  track  required  no  atteation  after  it 
was  moved  up  on  the  concrete,  whereas 
it  naturally  required  constant  attention 
while  it  was  placed  on  the  shoulder. 

Grades  as  steep  as  6%  were  encoun- 
tered, and  it  was  found  that  the  Ply- 
mouth engine  used  to  pull  the  hatch  boxes 
could  not  handle  these  grades,  and  it  was 


caused  by  labor  shortage,  and  some  by 
the  shortage  of  material.  With  a  21  cu. 
ft.  Koehring  paving  mixer,  for  1,  2,  4  mix, 
18  ft.  wide  roadway,  6  and  8  ins.  thick, 
the  average  for  a  number  of  days  on 
which  concrete  was  actually  mixed  was 
a  little  less  than  190  ft.  per  day  during 
1919.  and  170  ft.  per  day  in  1920. 


OM;    I  if    TllKEi:    STEAM    SHOVELS    EXCAVATING    MATERIAL    Full    A    40-FT. 
FILL  250  FT.   LONG.  ON  McMULLEN  (MD.)  HIGHWAY. 


necessary  to  use  a  truck  in  addition  to 
help  up  the  heavy  load.  The  batch  boxes, 
on  arriving  at  the  concrete  mixer,  were 
dumped  with  the  crane  into  the  skip,  and 
then  from  the  skip  to  the  mixer.  This 
was  found  much  more  satisfactory  than 
dumping  the  batch  boxes  directly  Into 
the  mixer  through  the  chute,  because  it 
distributed  the  load  as  it  came  into  the 
mixer,  and  threw  no  undue  loads  on  the 
mixer  at  any  time. 

With  the  amount  of  capital  invested  in 
plant  and  equipment,  the  progress  of  the 
work  was  not  great.     Some  of  this  was 


R.  G.  Collins,  Jr.,  was  the  contractor 
on  the  work,  and  L.  T.  Downey  was  dis- 
trict engineer  for  the  State  Roads  Com- 
mission, under  whose  direction  the  work 
was  done. 


THE  NEW  AUSTIN  GASOLINE 
SHOVEL 

The  new  Austin  Model  6-T  gasoline 
shovel  is  illustrated  herewith. 

This  is  not  a  makeshift  adaptation  of 
the  steam  shovel  idea,  but  an  entirely  new 


THE  MEW  AUSTIN  GASOLINE  SHOVEL. 
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KOTH  R I N  G 

The  Paver  of  Low  Mixing  Cost 

T^  VERY  second  of  time  saving  means  money  saving — profit  making  on 
■*-^  a  paving  job.  The  paver  that  is  lowest  in  cubic  yard  mixing  costjs 
the  cheapest  mixer.     Any  other  is  costly. 


Exfra  Yardage  Built  in 

Koehring  mixers  are  designed  to  give  the 
lowest  mixing  cost.  Centralized  control 
— the  many  automatic  actions  found  only 
on  Koehrings  enable  the  operator  to 
maintain  that  day  after  day  speed  of  op- 
eration which  means  a  big  season's  extra 
yardage. 


Heavy  Duty  Construction 

Heavy  duty  construction  is  but  another 
term  for  dependability — and  dependabil- 
ity pays  a  big  extra  profit  in  trouble-free 
continuous  operation — which  means  low- 
est mixing  cost. 

Koehring  mixed  concrete  is  dominant 
strength  concrete. 

Write  for  Koehring  Paver  Details 

Koehring  low  mix  cost— dependability — can't  be  wished 

into  a  mixer.     It  must  be  built  in.      It  is  built  into  Koehr- 

Investigate.    Write  for  details  of  Koehring  pavers. 

Koehring  Machine  Co. 

MILWAUKEE,  WISCONSIN. 


KOEHRING  SIZES 

in  cubic  feet  mixed  concrete 

Pavers:    10,  14.  21  and  28  cubic  feet  mixed 

ccncrete.  Standard  wet  batch  rating.  Boom 

and  bucket  and  spout    distribution,    steam 

and  gasoline.     Loading  derrick,  multiplane 

traction. 

Construction  Mixers.    Sizes:    4,  7,  10, 14,  21, 

28  cubic  feet  mixed  concrete. 
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design,  built  "from  the  ground  up"  for 
gasoline  operation. 

Patented  air-controlled  clutches  enable 
operators  to  manipulate  the  principal  op- 
erations with  ease,  effectually  removing 
the  Austin  6-T  from  the  hand-clutch, 
"man-killer"  class.  The  cushion-drive 
clutches  of  swinging  and  crowding  devices 
satisfactorily  insure  the  necessary  over- 
lapping of  operations.  All  operations  may 
be  quickly  reversed  at  any  time.  The 
swinging  machinery  and  hoisting  drum 
are  locked  by  means  of  automatic  brakes 
when  the  power  is  shut  off. 

The  increased  earning  power  of  the 
Austin  6-T  shovel  is  apparent  in  the  fol- 
lowing exclusive  features:  Ease  of  con- 
trol (not  a  man-killer);  overlapping  of 
crowd,  swing  and  hoist;  three-lever  dig- 
ging control;  cushion-drive  swing  and 
crowd;  automatic  locking  of  swing  and 
hoist;  "slam  the  dipper"  door  (a  clean 
dipper);  power  boom  hoist;  quick  replace- 
ment of  clutch  bands;  interchangeable 
clutch  parts;   complete  accessibility. 


CONTRACTOR  SAVES  $25,000  ON 
PAVING  PLANT  THEN  ESTAB- 
LISHES NEW  RECORD 

R.  P.  Johnston,  Superintendent  of  the 
Arthur  McMuUen  Co.,  149  Broadway,  New 
York  City,  saved  just  $25,000  by  careful 
planning  of  his  paving  plant  nn  their  con- 


crew  laid  576  lin.  ft.   of  18-ft.  reinforced 
road,  average  thickness  7  1/3  ins. 

The  contract  calls  for  28,800  ft.  of  re- 
inforced concrete  road,  18  ft.  wide,  8  ins. 
thick  at  the  center,  6  ins.  thick  at  the 
shoulder,  or  an  average  of  7  1/3  ins.  The 
reinforcement  is  wire  mesh,  25  lbs.  to  the 


LIGHT  TRUCKS  TURNED  ON  A  SIM- 
PLE   TURN-TABLE. 

square  yard,  placed  2  ins.  below  the  sur- 
face. This  specification  requires  practi- 
cally two  courses  of  concrete  and  natu- 
rally requires  much  more  time  than  a  non- 
reinforced  road.  Taking  this  into  consid- 
eration, the  576-ft.  record  in  91/2  hours, 
or  121  sq.  yds.  per  hour,  is  remarkable. 

The  proportion  is  1:2:3,  with  114-min- 
ute  mix,  operated  under  the  batch  meter, 
as  per  Pennsylvania  specifications. 

In   planning  his   paving  plant   for   this 


mS 


>Mliti      .>i.\ii'l>l'jX      J'.Wl.NG      .\iiXt:K. 
SIZE  21-B  ON  CONCRETE  ROAD  JOB. 

tract  for  a  reinforced  concrete  road  near 
Siegfried,  Pa. 

Not  only  was  this  important  saving 
made,  but  the  efficiency  of  his  economical 
plant  made  it  possible  to  establish  a  new 
production  record  for  reinfn'-cod  road 
work.  On  Oct.  18,  1920,  in  SV2  hours, 
working  time,  with  a  Smith  21-E  boom 
and   bucket  paving  mixer,   the   McMuUen 


LIGHT  TRU'-'KS  WITH  ]  .KK  BODIES 
DUMP  AGGREGATE  DIRECTLY  INTO 
MIXER  SKIP.  WHEN  PAVER  MOVES 
TURN-TABLE  IS  MOVED  WITH  A 
TRUCK. 


contract  Mr.  Johnston  found  that  it  would 
cost  approximately  $35,000  to  install  an 
adequate  industrial  railway  system,  as 
compared  with  an  investment  of  only 
.$10,000  in  haulage  equipment,  including 
seven  1-ton  dump  body  motor  trucks.    By 


Feb.   11121 


MUNICIPAL  AND  COUNTY  ENCINEEUING 


This  Tilling  Smith  Cenlral  Mixing  Planl  made  the 
1920  road  record  for  biggest  daily  production  as  well 
as  biggest  average  production  jor  the  entire  season. 


Paving  Mixer  or  Central  Plant 
^  Which? 


BE  SURE  you  use  the  BEST  equipment  in  the  BEST 
manner.  Determine  first  whether  the  Central  Mix- 
ing Plant  or  the  Paving  Mixer  will  produce  most  under 
the  conditions  with  which  you  must  work. 

By  writing  to  us  you  can  get  in  touch  with  the  local  Smith  rep- 
resentative, who  can  discuss  this  thoroughly  with  you.  Advice  will 
be  given  impartially  as  to  the  method  best  adapted  to  your  problem. 

Smith  Paving  Mixers  made  the  1920  records  for  high  daily  and 
season's  production.  These  records  were  established  on  both  rein- 
forced and  non-reinforced  concrete  roads. 

Smith  Tilting  Mixers,  used  as  Central  Mixing  Plants,  made  the 
1920  records  for  high  production  for  one  single  day  as  well  as  for 
the  season. 

The  single  day's  record  does  not  mean  so  much.  The  record  for 
the  entire  season  means  a  great  deal. 

Find  out  about  Smith  Equipment  —  it  represents  Value  that 
Endures. 

Write  also  for  "  Smith  Snapshots"— a  valuable,  high  class  mag- 
azine featuring   profitable,  speedy  production  in   construction. 


THE  T,  L.  SMITH  COMPAMV 

General  Offices  and  Factories:   1180  32d  Street.  Milwaukee,  Wis. 

Eastern  Office  and  VVar€l>ous€ :    Mcvv  VorK  Wcstei-n  Warehouse :    San  Fi*anclsco 


Tilting  Mixers 
Non-Tilting  Mixers 

Paving  Mixers 

Excavator  &  Loader 

Pumping  Outfits 

Construction 

Equipment 
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placing  his  cement  at  convenient  inter- 
vals along  the  roadway  and  hauling  the 
sand  and  crushed  stone  for  about  a  mile 
by  these  trucks,  maximum  results  were 
obtained  in  a  very  simple  manner. 

The  efficiency  of  the  McMuUen  plant  is 
further  emphasized  by  the  fact  that  the 
entire  payroll,  including  every  man  on 
the  job  from  loading  bins  to  the  road,  on 
the  576-ft.  record  day,  was  only  ?331.71. 
This  means  that  the  labor  cost  per  square 
yard  was  only  28  cts.,  which  is  remark- 
ably low  for  this  class  of  work. 

The  1-ton  dump  body  trucks  haul  the 
sand  and  crushed  stone  from  the  material 
bins,  about  a  mile  from  the  road  work. 
The  trucks  are  run  onto  a  simply  de- 
signed turntable  which  is  kept  just  in 
front  of  the  loading  skip  of  the  Smith 
paver.  When  the  truck  is  turned  the 
load  is  dumped  and  the  cement  added. 
This  all  has  been  planned  so  that  there 
is  no  lost  motion.  The  turntable  is  moved 
whenever  the  paver  moves,  merely  by 
hooking  it  to  one  of  the  trucks  and  drag- 
ging it  over  the  roadbed.  This  takes  only 
a  few  seconds  to  replace  the  turntable, 
and  it  is  usually  not  necessary  to  make  a 
move  more  often  than  once  for  every  20 
lin.  ft.  of  road  laid. 

The  Arthur  McMullen  Company  has 
found  that  it  pays  to  plan  the  entire  pav- 
ing plant  carefully  for  both  economy  and 
efficiency. 


WHAT  IS  THE  OBJECTIVE  IN  A 
CONSTRUCTION  CONTRACT? 

By  F.  A.  Wells,  Vice-President  and  Treasurer, 
Wells  Brothers  Constrvction  Co..  Monad- 
nock  Block,  Chicago,  III 

(Editor's  Note:  This  paper,  by  Mr. 
Wells,  presented  at  the  1921  meeting  of 
the  Associated  General  Contractors  of 
America,  while  pertaining  directly  to 
building  construction,  develops  a  view- 
point of  interest  to  engineers  and  en- 
gineering contractors  also.) 

What  is  the  best  form  of  building  con- 
struction contract?  Is  there  a  "best" 
form,  taking  into  consideiation  the  in- 
terests of  all   directly   concerned? 

Certainly  there  are  forms  of  contract 
which  any  reputable  architect,  engineer 
or  owner  ought  not  ask  a  general  contrac- 
tor to  sign.  The  government  of  the 
United  States  (unless  it  has  altered  its 
form  recently).  Is  the  most  notorious  vio- 
lator of  equity  in  this  matter.  The 
postoffice  in  New  Orleans  was  delayed  28 
months  by  the  government  in  order  to 
make  changes  to  suit  altered  conditions 
necessary   to  operation.     The   delay    cost 


the  general  contractor  many  thousands  of 
dollars.  The  Supreme  Court,  acknowl- 
edging the  equity  of  the  claim,  said  in  its 
decision,  that  it  could  do  nothing,  its 
hands  being  tied  because  the  form  of 
contract,  while  unfair  and  InequTiaDie, 
had  been  signed  by  the  contractor. 
The  Real  Objective 

What,  then,  is  the  real  objective  in  a 
construction  contract? 

1st:  Is  it  to  get  a  building  for  an 
owner  at  less  than  cost? 

2nd:  Is  it  to  hedge  a  contractor  about 
with  such  conditions  that  all  incentive 
is  taken  from  him,  but  that  of  trying 
to  avoid  the  unfair  conditions? 

3rd:  Is  it  to  bind  him  by  general  and 
broad  clauses  to  agree  to  do  the  impossi- 
ble, and  thus  acknowledge  before  he 
starts  the  work  of  construction  that  he 
need  not  be  treated  as  a  man,  but  watched 
like  a  culprit? 

4th:  Is  it  to  give  the  tricky,  unreason- 
able contractor  a  chance  to  twist  every 
clause  in  its  interpretation  so  that  he 
may  avoid  responsibility  and  increase 
profits? 

5th:  Is  It  to  give  the  responsible  con- 
tractor an  opportunity  to  make  the  larg- 
est possible  profit  rather  than  produce 
a  building  for  the  owner  at  the  most 
reasonable  price?  or 

6th:  Should  the  contract  be  of  such 
equitable  form  that  it  will  call  out  all 
that  is  best  in  the  contractor  and  his 
organization  and  produce  that  co-opera- 
tion between  owner,  architect,  engineer 
and  contractor,  which  can  only  result  in 
a  successful  piece  of  construction  as  to 
economy  in  both  time  and  money? 

Contractor    Responds    to    Confidence 

I  believe  that  a  builder  will  demon- 
strate the  most  skill,  integrity  and  effi- 
ciency when  the  owner,  architect  and  en- 
gineer will  trust  him  and  express  their 
confidence  in  a  fixed  fee  form  of  con- 
tract. 

I  know  this  to  be  true  in  the  case  of 
our  own  company.  We  have  operated 
exclusively  on  this  basis  for  the  past  four 
years.  We  favor  it  so  strongly  that  we 
take  every  opportunity  to  talk  about  it. 
There  is  something  solid  about  the  idea. 
It  is  not  to  be  exhausted  in  a  few  words 
— the  reason  is,  perhaps,  that  it  is  a  step 
in  evolution  in  form  and  method. 
Mutual  Confidence  the  Ideal  Relationship 

The  Associated  General  Contractors 
should  do  more  than  merely  watch  the 
evolution  of  building  contracts  and  the 
methods  of  building  contractors.  They 
do  not  evolve   themselves.     The   associa- 
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lion  can  furnisli  the  power  to  push  ener- 
getically towards  those  forms  which  will 
draw  out  of  the  building  fraternity  the 
best  there  is  in  it.  Many  architects  and 
engineers  will  unquestionably  help  to 
promote  the  more  general  use  of  the  fixed 
fee  building  contract,  but  that  will  not 
be  enough.  We,  as  an  association,  are 
striving  for  higher  ideals  among  our 
membership  and  fraternity.  I  know  of 
no  means  whereby  ideals  can  be  uplifted 
so  certainly  as  by  having  the  owners  trust 
us.  When  our  association  stands  clearly 
for  the  skill,  integrity  and  responsibility 
of  the  building  industry,  our  members 
will  have  the  confidence  of  the  public  as 
never  before.  The  ideal  relationship  of 
architect,  engineer,  owner  and.  contractor 
will  then  be  possible,  founded  upon  mu- 
tual confidence,  and  resulting  in  com- 
plete co-operation  to  produce  the  best 
structure. 

Owners  do  not  trust  the  contractor  un- 
der a  lump  sum  contract.  They  do  not 
even  trust  him  not  to  go  "broke" — they 
exact  a  bond  against  that  contingency. 
Some  Architects  Have  Adopted  Flat  Fee 
Basis 

Architects  have  always  been  trusted,  be- 
ing employed  on  a  professional  service 
basis.     The  great  majority  of  them  merit 


that  trust,  yet  some  among  them  have 
turned  to  a  flat  fee  basis  of  remuneration 
in  the  belief  that  owners  have  greater 
confidence  in  their  singleness  of  purpose 
under  that  plan.  The  temptation  under 
the  percentage  fee  plan  to  make  the  build- 
ing cost  a  maximum  is  a  real  factor  in 
the  minds  of  many  owners  when  making 
their  decision.  How  much  trust  would 
an  owner  put  in  an  architect  who  named 
a  sum  at  which  he  would  design  and  pro- 
duce a  certain  building,  taking  as  profit 
all  the  difference  between  actual  cost  and 
the  named  figure? 

Architecture  has  been  maintained  as  a 
profession,  due  in  no  small  measure  to 
the  basis  of  charge  for  services  rendered. 
Construction  work,  on  the  other  hand, 
has  been  commercialized.  Its  doors  have 
been  opened  so  wide  that  the  capable  and 
responsible  contractor  has  been  put  in 
competition  with  the  careless,  incapable 
and  sometimes  dishonest  one,  and  the 
responsible  bidder  is  often  offered  the 
contract  at  the  irresponsible  one's  price. 
Advantages  of  Fixed  Fee  Contract 

Under  the  fixed  fee  contract  method  of 
engaging  the  builder  all  this  is  avoided, 
and  the  reputation,  experience  and  re- 
sponsibility of  the  builder  will  receive  its 
just  recognition. 


=  SCO  OP  CONVEYOR 

FOR  STORING '""RECLAIMING 

THOUSANDS  IN  USE  LOADING •>» UNLOADING 
CARS,  TRUCKS  """WAGONS 
SAVES    6   TO   (2    MEN 
SAVU   CAR  DEMURRAGE 

EUMINATES  SHOVEL 

AND  WHEELBARROW 

WORK 

KEEPS  EQUIPMENT 

MOVING 

tVRITE     FOK      CATALOGUE 


PORTABLE  MACHINERY  CO..PASSAIC  NJ. 


SPREADS  AS  STONE  IS  UNLOADED 

Eliminates  the  expense  of  stone  spreading  by  hand 
—  saves  time,  material  and  rehauling  cost. 
The  Burch  Stone  Spreader  is  a  machine  that  no  road 
contractor  can  afford  to  be  without.  It  will  do  the 
work  of  ten  men  and  in  much  less  time.  It  is  attached 
in  a  minute  to  any  size  truck  and  spreads  the  exact 
amount  of  stone  desired  as  it  is  unloaded. 

THE  BURCH  STONE  SPREADER 

Can  be  adjusted  to  any  width  from  8  to  16  feet  and 
any  depth.  It  can  also  be  adjusted  to  provide  a 
crown  for  the  road. 

The  Burch  Spreader  will  save  you  enough  in  two 
miles  of  roadbuilding  to  pay  for  itself. 

Write  for  complete  Information. 

The  Burch  Plow  Works  Co. 


Dept.  G-2. 


Crestline,  Ohio 


What  Do  You  Want  to  Buy? 

If  you  want  to  be  relieved  of  the  annoyance 
of  extensive  correspondence  and  calls  from 
salesmen  who  do  not  understand  your 
needs,  just  write  a  brief  letter  to  us  stating 
your  requirements  and  we  shall  immedi- 
ately place  you  in  touch  with  the  manu- 
facturer best  qualified  to  serve  you. 

Municipal  and  County  Engineering 

538  S.  Clark  St.  Chicago.  III. 
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By  tin  latter  method,  building  con- 
struction becomes  a  profession;  but  not 
where  the  spirit  of  trust  is  lacking,  not 
where  the  owner,  his  architect  and  en- 
gineer are  constantly  watching  that  the 
contractor  does  not  gouge  by  inferior 
work  or  by  an  unconscionable  price  for 
extras  and  changes;  not  where  the  inter- 
ests of  owner  and  contractor  are  dia- 
metrically opposed  so  that  a  decision  in 
favor  of  one  must  of  necessity  be  unfa- 
vorable to  the  other.  Rather  does  it  be- 
come a  profession  when  owner  and  archi- 
tect seek  a  responsible  builder  of  known 
integrity  and  entrust  the  work  to  him, 
satisfied  that  the  builder  will  exercise  all 
the  skill  and  integrity  of  his  organiza- 
tion to  make  a  creditable  building,  on 
time  and  at  the  least  possible  cost  com- 
mensurate with  quality. 

Shall  we  not  accept  the  suggestion  of 
some  leading  architects  who  have  gone 
from  percentage  fee  to  fixed  fee  for  the 
architect's  services  in  order  to  win  more 
owner  confidence?  Will  not  the  owner 
and  all  who  serve  him  be  benefited  by 
changing  from  the  lump  sum  form  of  con- 


fully  accomplished,  the  second  objective 
will  be  realized. 

Second:  It  will  produce  for  owner,  ar- 
chitect and  engineer  the  best  possible 
building  for  the  least  possible  cost  in  the 
shortest  period  of  time  commensurate 
with  quality;  all  made  possible  because 
the  builder  shares  their  interests  under 
the  fixed  fee  form  of  contract. 

The  objective  of  the  Associated  General 
Contractors  must  be  to  place  general  con- 
tracting as  a  whole  on  the  highest  pos- 
sible plane  of  responsibility.  We  must 
not  be  the  three-ball  depository  of  the 
gains  of  the  "artful  dodger,"  but  the  na- 
tional banks  of  integrity  and  ability  to 
which  owners  can  come  with  confidence 
when  they  need  to  draw  upon  our  serv- 
ices. 


NEW  P.  &  H.  EXCAVATOR  CRANE 

As  a  further  development  of  its  ex- 
cavating machinery,  and  as  an  addition 
to  P.  &  H.  Excavator-Cranes,  the  Pawling 
&   Harnischfeger  Co.,   of  Milwaukee,   has 


THE    NEW    P.    &   H.    EXCAVATOR — CRANE    NO.    206. 


tra.ct  for  construction  to  the  fixed  fee 
basis  of  remuneration  for  the  builder's 
services?  In  our  opinion,  the  building  in- 
dustry will  make  its  greatest  advance 
when  we  seek  the  confidence  of  owner, 
architect  and  engineer,  and  then  justify 
that  confidence. 

This,  then,  is  why  I  plead  for  the  fixed 
fee  form  of  contract.  I  believe  it  accom- 
plishes the  two  most  important  objec- 
tives: 

First:  It  will  attract  to  the  construc- 
tion industry  men  of  integrity,  capability 
and  responsibility.     When  this  has  been 


brought  out  its  No.  206  machine,  which 
is  a  heavy  duty,  large  capacity  excavator 
of  the  full  tractor  type.  As  on  the  205 
crane,  the  corduroy  traction  consists  of 
20-in.  wide  cast  steel  treads.  The 
sprockets  which  are  placed  on  9-ft.  cen- 
ters, are  of  manganese  steel,  bronze 
brushed,  and  adjustable  to  take  up  wear. 
The  short  turning  radius  gives  it  ex- 
treme ease  of  handling,  a  complete  turn 
in  twice  its  width  being  possible.  Be- 
cause no  leading  wheels  are  used,  as  on 
205,  this  crane  has  a  still  larger  radius 
of  operation,   getting   into   locations  and 
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P  &  H  205  Excavator-Crane  with  Scraper  Bucket. 

One  Man  and  a  P  &  H 

The  many  kinds  of  work  that  one  man  and  a  P  &  H 

Excavator-Crane  can  do,  and  the  speed  of  doing 

them,  always  attracts  attention. 


These  portable  general  utility  cranes 
can  be  taken  from  one  job  to  an- 
other— set  to  digging  with  clamshell 
or  digging  bucket;  tearing  up  roads; 
grading;  shouldering-up;  cleaning 
out  ditches;  back-filling;  loading, 
handlingand  unloading  sand,  gravel 
and  other  materials;  and  even  driv- 
ing piles. 


NEW  BULLETIN  5X  (January,  1921)  NOW  READY 
In  this  new  edition  complete  specifications  are  given 
and  many  photographs  taken  in  the  field  are  repro- 
duced.    Send  to  Publication  Department  for  a  copy. 

PAWLING  &  HARNISCHFEGER  CO. 

EXCAVATING  MACHINERY  DIVISION 
In  Milwaukee  Since  1884 


New  York 
Philadelphia 
Pittsburgh 
Chicago 
New  Orleans 
San  Francisco 
Los  Angeles 
Seattle 


30  Church  Street 

Stephen  Girard  Building 

Fidelity  Building 

-    Monadnock  Block 

Whitney  Central  Building 

Monadnock  Building 

Central  Building 

L.  C.  Smith  Building 


Portland Yeon  Building 

Birmingham  •         -  C.  B.  Davis  Engineering  Co. 

St.  Louis  -         -     Blackman-Hill-MeKee  Machinery  Co. 
Salt  Lake  City  and  Denver        -  Landes  &  Co. 


Excavator-Ganes 
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A  N  improved  asphaltic 
■^*-  concrete  pavement 
composed  of  finely  ground 
slag  and  especially  pre- 
pared asphalt. 

Bitoslag  has  demonstrateo 
in  practice  that  it  is  de- 
signed to  meet  all  the  de- 
mands of  modern   traffic. 

Write  for  descriptive  matter, 

BItoslag  Paving  Co. 

90  West  St.,     New  York,  N.  Y. 


Concrete  Roads 
must  be 
reinforced 

It  is  demonstrated  beyond  doubt  that 
to  make  concrete  roads  proof  against 
heavy  motor  traffic,  weather  and  time 
a  fabric  of  steel  must  be  incorporated 
in  the  concrete. 

Several  great  States  have  so  ruled. 

American  Steel  and  Wire 

Company's 

Concrete 
Reinforcement 

Fulfills  every  engineering  requirement. 

Send  for  our  book  on  road  building. 

CHICAGO 
NEW  YORK 
CLEVELAND 
PITTSBURGH 
DENVER 


x««^. 


Highest  Quality  Asphalts 

Any  Melting  Point,  Any  Ductility,  Any  Penetralicn 

We  are  Asphalt  Specialists,  and  there  is  now  a 
PIONEER  product  complying  with  practically 
every  Asphalt  or  Bituminous  specification.  Let 
us  quote  you  on  your  requirements. 

OUR  POLICY:     "A  personal  interest  in  every 
order;  an  earnest  endeavor  to  please." 


Ruberoad  Cement 

It's  New  It's  Different  It's  EflScient 

A  product  that  will  interest  every  engineer  and 
contractor;  especially  made  and  adapted  for  re- 
pairing cracks  in  concrete  roads  and  pavements. 

THE  PIONEER  ASPHALT  CO. 

I.AWRENCEVILl  E,  ILL. 


SPRINGFIELD 
PAVING  BRICK 


ARE 

WIDELY 

USED 


Springfield  Paving  Brick 
Company 

SPRINGFIELD,  ILLINOIS. 
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over    uncertain    soil    as    rapidly    as    the 
now  famous  tanks  did  iu  Europe. 

Two  traction  speeds  are  provided,  one 
for  moving  from  one  location  to  another 
over  roads  or  good  earth  surface,  and  a 
lower  speed  to  be  used  when  soft  or  ex- 
tremely hilly  surfaces  are  encountered, 
and  when  coming  out  of  deep  ditches. 
The  power  plant  consists  of  a  4-cylinder 
Waukesha  heavy  duty  motor,  50  h.p.,  War- 
ner Vacuum  feed,  so  that  fuel  is  supplied 
the  engine  regardless  of  position  of  the 
crane;   and  a  storage  tank  carried  below 


at  rear  sufflcient  to  provide  for  about  20 
hours'  continuous  operation.  For  use 
with  a  %-yd.  bucket,  a  30-ft.  boom  of 
braced  structural  steel  is  furnished,  or 
a  38-ft.  boom  for  a  '/i-yd.  bucket— drag 
line  or  clam  shell.  Backfiller,  lifting 
magnet,  or  slings  may  replace  the  bucket 
for  filling  or  material  handling  duties. 
All  operating  levers  are  located  con- 
venient for  one  operator  on  the  right  side, 
as  shown  in  the  accompanying  illustra- 
tion, giving  him  complete  control  of  all 
movements  and  operations. 


Contracts  Awarded 


ROADS  AND  STREETS. 

Ala.,  Lauderdale — Wm.  T.  Taylor  Constr.  Co. 
awarded  contract  by  State  Hwy.  Dept.  to  con- 
struct 12  miles  of  road  in  Lauderdale  county,  at 
$156,885. 

Ala.,  Montgomery — W.  T.  Taylor  Constr.  Co., 
Wilsonville.  awarded  contract  for  grading  and  In- 
stalling draing.  structs.  on  18.2  miles  F.  A.  ProJ. 
88,   24  ft.  wide,   at  $126,814. 

Ark.,  Sprlngdale — Mayme  Bros.,  Oklahoma  City, 
awarded  contract  for  construction  work  In  Road 
Dist.    No.    5,    Benton    county,    at    $194,000. 

Ark.,  Bentonvllle — A.  A.  Davis  Contracting  Co., 
Oklahoma  City,  awarded  contract  by  Benton  Co. 
Commrs.  Rd.  Impvt.  Dist.  No.  6  for  construction  of 
30.31  miles  of  road,  including  steel  bridges,  at 
$127,387. 

Cal.,  San  Diego — Geo.  R.  Daley,  440  McNeece 
Bldg.,  San  Diego,  awarded  contract  for  paving  with 
concrete  4.73  miles  county  highway  between  Es- 
condido  and   San  Marcos,   at   $112,681. 

Cal.,  Santa  Ana — Steele  Finley,  Santa  Ana, 
awarded  contract  for  resurfacing  9  miles  Gar- 
den Grove  avenue.  West  Fifth  street.  Anaheim, 
Cypress  and  Anaheim  Olive  roads.  2-in.  asphalt, 
at  $75,248. 

Colo.,  La  Junta— G.  A.  Dalgren,  West  Third 
street,  awarded  contract  for  paving  roads  in  Pav- 
ing District  No.  1.  at  $122,272. 


Fla.,  TItusvllle— Snyder.  Mott  &  Co.,  West  Palm 
Beach,  Fla.,  awarded  contract  to  construct  19-mile 
(Rd.  and  Bridge  Dist.  Cocoa  Beach) ;  ojus  rock  and 
asph.    treat.:     $170,000   available. 

Ga.,  Athens — Hagedorn  Constr.  Co.,  Montgomery, 
Ala.,  awarded  contract  to  construct  concrete  pave- 
ments on  Danielsville-Athens  and  Lexington-Athens 
Rd. ;  5.44  miles,  concrete  with  stone  aggregate; 
$160,000. 

la.,  Sibley — J.  S.  McLaughlin  &  Sons,  Mankato, 
Minn.,  awarded  contract  tor  80,000  yards  paving,  at 
$350,000. 

S.  C,  Rock  HIM— Ely  Constr.  Co.,  Augusta,  Ga., 
awarded  contract  to  pave  streets:  130.000  sq.  yds. 
sheet  asphalt  on  concrete  base;  90,000  1  in.  ft.  curb 
and  gutter;    $100,000. 

Kans.,  Columbus — Koss  Constr.  Co..  2818  Fifth 
street,  Des  Moines,  la.,  awarded  contract  for  pav- 
ing 2.95  miles  Joplin  and  Galena  roads.  F.  A.  ProJ. 
71,    Sec.  A,   18  ft.  wide,   cone,  at  $138,580. 

Kans.,  Columbus — Joplin  and  Salina  Road  Comm. 
awarded  contract  for  improving  and  building 
bridges  on  2.95  mi.  Sec.  A,  Spring  Valley,  at  $139.- 
680. 

La.,  Arcadia — Smith  Bros.,  Alexandria.  La., 
awarded  contract  to  construct  70  miles  gravel  road; 
$1,500,000  available. 

La.,  New  Orleans — State  Hwy.  Dept.  let  contracts 
for  building  5.21  miles  Tallulah-St.  Joseph  Hwy., 
Sec.  A,  Madison  Parish,  to  S.  K.  Jones.  1252  Her- 
bert avenue,  Memphis,  Tenn.,  at  $34,968;  21.11  mi. 
Rayville-Monroe  Hwy.,  Sec.  A-1,  Richland  Parish, 
to  J.  M.  Bass  &  Co..  Hazelhurst,  Miss.,  at  $18,558; 
13.26  mi.  Rayville-Winnaboro  Hwy..  Sec.  C.  Rich- 
land Parish,  to  A.  E.  Perry,  Colfax,  at  $158,471; 
17.37    mi.    Arcadia-Shreveport    and    Areadia-Ruston 


Draftsmen!     Designers!     Architects! 

—AND  ALL  WHO  RULE! 

Concentrate  upon  your  Work.     One  Filling  and 

The  „  yfCiiUSrVOL  "  Fountain  Ruling  Pen 
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is  set  for  a  whole  day's  requirement.    Use  any  ink — will  not  leak  or  clog. 
Price,  Postpaid,  $5.00       Guaranteed  to  operate  satisfactorily. 
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Hwys.,   Bionvllle  Parish,   to  W.   H.   Smith,   Alexan- 
dria, at  $331,903. 

Mich.,  Lansing— L.  W.  Edison,  Rogers.  Mich., 
and  Traverse  H.  Duvall.  Bain,  Mich.,  awarded  con- 
tracts by  State  Hwy.  Dept.,  at  total  ot  $133,312. 

Mich.,  Lansing — Beaverton  Constr.  Co..  Beaver- 
ton,  Road  18-14,  Midland  county,  awarded  contr. 
for  grading  and  draining  structs.,  2,038  miles,  at 
$13,054;  Hilland  Fuller,  Big  Rapids  Rd.  24-3,  Ne- 
waygo county,  B-gravel  base,  16  ft.,  3,006.  at  $15,- 
998;  J.  Albert  Swanson,  Leroy,  Rd.  63-2,  Oscola 
county,  C-slag  gravel  road,  at  $43,200:  Lake  Co. 
Rd.  Comn.,  Baldwin,  Rd.  63-3A,  Lake  county, 
stocking  gravel,  at  $11,616;  Ann  Arbor  Asph.  Constr. 
Co.,  Ann  Arbor,  Rd.  65-3B,  Livingston  county, 
B-gravel   road,  5.625  miles,    at  $71,778. 

Minn.,  Duluth — D.  H.  Clough  &  Co.  awarded  con- 
tract for  paving  and  improving  Superior  street, 
Twentv-third  to  Thirty-ninth  streets,  at  $257,023. 

Mo.,"  Greenville — Wayne  County  Court.  Green- 
ville, awarded  contract  by  State  Hwy.  Dept.  for 
building  14.38  mi.,  Sec.  A,  Piedmont-Marble  Hill 
Rd..   F.   A.    P.    129,  Wayne   county,   at   $146,072. 

Miss.,  Canton — B.  F.  Stroud,  Durant,  Miss., 
awarded  contract  for  construction  of  Important 
link  In  Jefferson  Davis  National  Hwy.  through 
Madison  county,  9.8  miles.  Work  will  cost  approi. 
$75,000.  ^    ^  ^       , 

Mont.,  Whitehall — T.  T.  Black  awarded  contract 
for  grading  road  through  Cottonwood  Canyon,  at 
$80,000. 

N.  J.,  Belvldere — Masterton  Constr.  Corp.,  15 
East  Fortieth  street,  N.  T.  City,  awarded  contract 
for  grading  Hope-Blalrstown  road,  Hope  and 
Blairstown   townships,    at   $109,365. 

N.  M.,  Clovls — Clark  &  Henery  Constr.  Co., 
Hearst  Bldg.,  San  Francisco,  awarded  contract  for 
paving  portion  of  5  city  streets  with  5-ln.  Warren- 
Ite-Bitulithic,    at   $180,440. 

N.  M.,  Santa  Fe — State  Hwy.  Comn.  let  contract 
for  constructing  17.98  mi..  Road  F.  A.  P.  22,  Gau- 
daloupe  county,  and  13.825  ml.,  F.  A.  P.  28,  Grant 
county,  to  LaRoe,  Palestine,  Texas,  at  $132,401. 
and  $214,090,  respectively:  8.747  ml.  rd.,  F.  A.  P. 
23,  De  Baca  county,  and  15.981  ml.  rd.,  F.  A.  P.  43, 
Torrance  county,  to  J.  V.  Stryker  Constr.  Co..  Den- 
ver, at  $13,673  and  $19,853,   respectively. 

N.  C,  KInston— West  Constr.  Co.,  Chattanooga, 
Tenn.,  awarded  contract  to  construct  hard  surface 
roadway;  $2,000,000  work  involved;  $700,000  avail- 
able. 

N.  C,  Newton — Geo.  R.  Martin,  Salisbury.  N.  C. 
awarded  contract  for  Impvt.  of  streets;  hard  cone, 
surface;  40,000  sq.  yds.,  curb  and  gutter;  $100,000 
available. 

O.,  Canton — Stark  County  let  following  contracts: 
Paving  2.75  mile  Massillon-Orville  Rd.,  15  ft.  wide, 
brick  and  gravel  base,  macadam  shoulder  and  as- 
phalt filler,  to  E.  Vogt.  MasslUon,  at  $126,112;  2 
ml.  Sec.  B,  HartvlUe-Marlboro  Rd.,  16  ft.  wide, 
macad.  with  asph.  binder,  to  P.  Chrlstianson,  1365 
Tale  avenue.  N.  W.,  Canton,  at  $70,155;  1.04  ml. 
Canal-Fulton-N.  Lawrence  Rd.,  14  ft.  wide,  brick 
on  gravel  base,  slag  shoulder  and  asph.  filler,  to 
W.  G.  Myers,  Canton,  at  $49,872;  1.69  mi.  Sec.  A, 
Marlboro-Hartville  Rd..  16  ft.  wide,  brick  with 
slag  base,  tar  filler  and  cone.  curb,  to  G.  Hadley, 
Salem  at  $99,253:  1  mi.  Strausberg-Beach  City  Rd,, 
14  ft.  wide,  brick  with  comb.  cone,  base  and  curb, 
to  Wise  Bros.   Co.,  Canton,  at  $24,000. 

O.,  Columbus — R.  B.  Sheridan.  BOO  Grand  Theatre 
Bldg..  awarded  contract  for  paving  2.02  miles  Sec. 
P,  Columbus-Sandusky  Rd..  50  ft.  wide.  Franklin 
county,    brick,   at   $238,943. 

O.,  Columbus — State  Hwy.  Dept.  let  contracts 
(or  grading,  building  bridges  and  culverts  and  pav- 
ing roads  as  follows:  Williams  Co.,  Sec.  "Stryker" 
Bryan-Wauseon  Rd.,  1.393  ml.,  bltum.  cone,  to  A. 
Langenderfer.  Toledo,  at  $104,197:  Wyandotte  Co., 
Sec.  "L."  Marion-Upper  Sandusky  Rd..  3.56  miles, 
asph..  cone,  or  cone,  base,  to  H.  P.  Streicher  Co.. 
310  Terminal  Bldg..  Toledo,  at  $175,997. 

O.,  Columbus — Brown  &  Cook,  Lancaster.  O., 
awarded  contract  for  improvements  in  Muskingum 
county,  on  Sec.  F-1.  Zanesville-New  Lexington 
Rd.,    3.15.   at    $174,991. 

O.,  Dayton — G.  Hoollhan  awarded  contract  for 
p.aving  1.7  miles  Troy  Pike-Vandalia  southward,  at 
$90,881. 

Okla.,  Claremore — Stanton  &  Ammerman.  Leav- 
enworth, Kans.,  awarded  contract  tor  paving,  curb- 
ing and  guttering  Districts  4  and  7,  involving  70,000 
sq.    yds.    asph.    cone,    at    about    $400,000. 


Okla.,  Eufaula — A.  A.  Davis,  Oklahoma  City, 
Okla..  awarded  contract  to  construct  23  miles  Jef- 
ferson Hwy.  through  Mcintosh  county;  gravel;  at 
$354,427. 

Okla.,  Idabel— S.  B.  McCartney.  Valiant,  awarded 
contract  for  11.8  miles  graded  earth  road,  F.  A. 
ProJ.   No.    2,   at  $117,000. 

Okla.,  Oklahoma  City— State  Hwy.  Dept.  let  fol- 
lowing road  contracts:  Western  Pvg.  Co.,  $128,747. 
Sec.  A.  s.  of  Normal  Rd.  to  Cleveland  county  line; 
Allen  &  Harrison.  $165,033.  1st  sec.  east  from  Okla- 
homa City;  $154,725,  Sec.  C,  M.  A.  Swatek  &  Co.; 
$138,793,  Sec.  D;  construction  will  be  carried  on  In 
spring  and  summer. 

Okla.,  Tulsa — Max  J.  Cunningham  awarded  con- 
tract for  remainder  of  the  "Big  Four"  paving  con- 
tract. Contract  calls  for  approx.  4  miles  concrete 
surfaced  highway  9  miles  southwest  of  Tulsa,  on 
Biiby  Rd.,  at  cost  of  $103,399. 

Okla.,  Tulsa — Standard  Paving  Co.  and  Parker- 
Washington  Paving  Co.  awarded  contracts  to  re- 
surface First  street,  east  and  west  of  Main,  at 
$100,000. 

Okla.,  Oklahoma  City— A.  A.  Davis  &  Co..  Okla- 
homa City,  awarded  contract  for  grading,  con- 
structing drainage  structs.  and  gravel  surfacing  on 
Jefferson  Hwy.  through  Mcintosh  county,  about  21 
miles,   at  $356,000. 

S.  C,  Rock  Hill — Ely  Constr.  Co.  awarded  con- 
tract for  paving  various  streets.  3-ln.  sheet  asph. 
on    5-ln.    concrete    base,    at    $100,000. 

S.  D.,  Hot  Springs— W.  H.  Butler,  Sturgls, 
awarded  contract  by  St.  Hwy.  Dept.  for  grading, 
draining  and  graveling  5.609  ml.  Hot  Springs-Oel- 
rlchs  Rd.,  36  ft.  wide,  F.  A.  P.  59.  Fall  River 
county,  at  $137,608. 

S.  D.,  Rapid  City — Peterson.  Shirley  &  Gunther. 
1317  Woodmen  of  the  World  Bldg.,  Omaha,  Neb., 
for  grading  and  constructing  dralng.  structs.  on 
Custer-Herniosa-Rapid  City  Rd.,  36  ft.  wide,  F.  A. 
P.   70,    Custer  county,   at  $71,300. 

Tenn.,  Nashville— T.  L.  Peters  &  Co..  Knoivllle. 
awarded  contract  for  paving  and  building  2  bridges 
on  12.78  miles  State  Hwy.  between  KnoxvlUe  and 
Loudon  county  line,  rock  asph.,  F.  A.  P.  41,  Knox 
county,  at  $434,999;  15.38  miles  State  Hwy.  between 
Fayettevllle  and  Bedford  county  line,  asph.  macad- 
am, F.  A.  P.  50  Lincoln  county  to  B.  Williams,  821 
Broad   street,    Nashville,    at    $488,831. 

Tex.,  Canadian— Hemphill  Co.  let  contract  for 
grading,  surfacing  and  draining  13.44  miles  State 
Hwy.  4  from  here  to  Lipscomb  county  line,  16  ft. 
wide,  to  J.  F.  Hamer,  Stop  6,  Interurban.  Ft. 
Worth,  at  $90,530:  Including  10  per  cent  for  engrg. 
and  contingencies. 

Tex.,  Dallas — Texas  Bltulithlc  Co.  awarded  con- 
tract for  paving  Junius  street-College  avenue  to 
Fitihugh  avenue,  at   $94,602. 

Tex.,  El  Paso — Lee-Moor  Contg.  Co.,  Two  Repub- 
lic Bldg.,  awarded  contract  for  12.6  miles.  Hwy. 
No.  1  (Fabens  Road),  bltum.  cone,  paving,  at  $380,- 
»03. 

Tex.,  Hllltboro — Brown  &  Root,  Taylor,  awarded 
contract  for  grading,  surfacing  with  gravel  and 
constructing  dralng.  structs.  on  Irene-Mertens  and 
Irene-Corslcana  Rds..  in  Irene  Special  Rd.  DIst.  No. 
8,    at  $64,270. 

Tex.,  Jasper — H.  F.  Bland  awarded  contract  for 
hard  surfacing  roads;    $136,000  available. 

Tex.,  San  Antonio — Southwest  Bltulithlc  Co.  and 
Uvalde  Co.  awarded  contracts  for  51,000  sq.  yds. 
paving  at  est.  cost  of  $163,198. 

Tex.,  San  Antonio — Paul  W.  Lane  awarded  con- 
tract to  pave  streets  here,  at  $5,670;  Southern 
Bltulithlc  Co.  and  Uvalde  Rock  Asph.  Co.  awarded 
contracts  to  pave  streets  (51,100  sq.  yds.),  at  $163,- 
198 

Tex.,  Seguin — Paul  Schrlever  awarded  contract 
to  construct  dralng.  structs.  on  Highway  No.  3,  at 
$71,883. 

Wash.,  Aberdeen— Grays  Harbor  Constr.  Co.  Ab- 
erdeen, awarded  contract  for  widening  fill  from 
24-32  ft  on  Simpson  avenue  and  paving  21  blocks 
Simpson  and  Park  avenues,  36  ft.  wide,  at  $136,740. 

Wash.,  Seattle — Jahn  &  Bressl  awarded  centract 
for  paving  on   Nickerson  street,  at  $84,092. 

Wash.,  Seattle— D.  H.  Traphagen,  Walker  Bldg., 
awarded  contract  for  clearing,  grading,  curbing  and 
bldg.  walks  on  Wilson  Ave.,  et  al:  also  gradmg 
and  curbing  W.  59th  St.,  et  al,  at  $90,293  and  $16,- 
176.  respectively:  J.  B.  Cavello,  Seattle,  contract  for 
curbing,  paving  and  bldg.  walks  on  33rd  Ave.  S.,  et 
al,  at  $25,  647. 
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Motor  Trucks  as  Operated  in  Municipal  and  County  Service 
and  in  Highway  Transportation 


AUTOCAR  TRUCK  USED  BY  O'BRIEN  BROS.  (MARTINEZ,  CALIF.)  ON  CON- 
STRUCTION OF  PAVEMENT  CONSISTING  OF  TWO  8-FT.  CONCRETE  STRIPS 
SEPARATED  BY  4  FT.  OF  MACADAM. 
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Motor  Truck  Operation  and  Accounting  LXVII 


NEW  MOTOR  TRUCK  EQUIPMENT 
FOR  ROAD  BUILDERS 

The  motor  truck  manufacturers  are 
working  in  close  cooperation  with  road 
builders  in  the  development  of  motor 
equipment  for  use  on  road  construction 
operations,  in  respect,  particularly,  to 
trucks  with  batch  dump  bodies  for  haul- 
ing either  aggregate  or  mixed  concrete. 
Some  recent  examples  of  such  develop- 
ments are  here  presented. 

The  Diamond  T  Contractors'  Special 
The  R.  F.  Conway  Co.,  the  widely- 
known  road  and  street  contracting  firm 
of  Chicago,  has  purchased  ten  Diamond 
T  Contractors'  Special  trucks  of  the  type 
illustrated  herewith.  The  Conway  Co. 
tested  out  this  type  of  truck  on  a  strip  of 
road  near  Morris,  Illinois,  last  fall,  and 
the  job  which  was  exhibited  by  the  Dia- 
mond T  Motor  Car  Co.,  of  Chicago,  at  the 
recent  Good  Roads  Show  in  Chicago  was 
the  identical  truck  which  was  used  for 
their  demonstration. 

The  Contractors'  Special  has  been  spe- 
cially designed  for  handling  road  build- 
ing materials  and  actual  tests  have  proven 
that  it  shows  a  saving  of  25  to  50%  over 


the  older  conventional  methods  of  distrib- 
uting sand,  gravel,  crushed  rock  and  ce- 
ment, where  equipment  used  varied  from 
1  to  5-ton  units.  It  is  equipped  with  dual 
end-dump  hoppers  constructed  of  No.  10 
gauge  steel  throughout,  each  having  a 
capacity  of  1  cu.  yd.,  giving  a  total  load 
capacity  of  5,000  to  6,000  lbs.  The  excep- 
tionally short  wheelbase  enables  it  to 
turn  easily  on  an  18-ft.  sub-grade.  It  is 
fitted  with  pneumatic  cord  tires,  34x5 
front,  40x8  rear,  which  allows  operation 
on  soft  ground  and  particularly  protects 
sub-grades   from   being  broken   down. 

The  construction  design  is  unusually 
sturdy,  compact  and  rigid.  Auxiliary 
springs  carried  on  each  frame  member 
and  resting  on  spring  box  prevents  spring 
rebound  and  relieve  sidesway  when  only 
one  hopper  is  filled.  There  is  also  a  coil 
spring  connecting  the'  hopper  control 
chain  with  the  forward  frame  member 
which  absorbs  dumping  shock. 

The  motor  is  a  heavy  duty  truck  mo- 
tor 4-in.  bore  x  514-in.  stroke,  developing 
43  h.  p.  The  carburetor  has  been  equipped 
with  an  air  strainer  to  prevent  dust  from 
entering  the  combustion  chamber  and 
scoring  the  cylinders  and  bearings.  The 
hoppers  dump  by  gravity  upon  release  of 


THE  DIAMOND  T.  CONTRACTORS'   SPECIAL,. 
Enuipped  with  Lee   Dual  Knd-Dump  Bodies   of   1    Cu.    Yd.    Capacity,   Each.      Turns 
Easily  on  18-Ft.   Subgrade.     Has  Pneumatic     Tires     to     Protect     Finished     Subgrade 
Against  Rutting. 
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What 

Pierce- Arrows  cost 

Do  you  think  that  Pierce -Arrows  are 
high-priced?  Do  you  think  that  they 
cost  more  than  other  trucks? 

You^ll  be  amazed  to  know  they  cost  no 
more  than  any  good  truck.  With  stand- 
ard equipment  added  to  the  chassis  price, 
they  often  cost  less. 


With  the  finest  tool  equipment  and  a  model 
factory  for  rapid  production,  no  well-made 
truck  could  be  laid  down  for  less.  Com- 
pare   our  prices   with    any    well-made  truck. 


At 


lerce 


row 


CHASSIS  PRICES 
2  -ton  $3750 
3l-ton    4950 
5 -ton     5700 


All  Prices  F.O.B.  Buffalo 


THE     PIERCE-ARROW     MOTOR     CAR    COMPANY,    BUFFALO,   N.  Y. 
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trip    bar   allowing    instant   and    complete 
scavenging  of  either  wet  or  dry  mix. 

This  truck  can  be  used  not  only  as  a 
construction  unit,  but  is  considered  by 
contractors  as  an  ideal  job  for  mainte- 
nance and  repair,  the  dual  hoppers  per- 
mitting distribution  of  load  at  several  re 
pair  points.  The  interest  which  it  creat- 
ed at  the  Good  Roads  Show  is  indicative, 
it  is  believed,  of  the  important  part  it 
will  play  in  the  1921  road  building  pro 
gram. 

The  Diamond  T  Motor  Car  Co.  has  put 
a   special   representative   on   the   road    to 
figure  with  contractors  who  are  interested 
in  this  type  of  equipment. 
The  Kissel  Dual  Hopper  Road  Builder 

For  hauling  from  gravel  pit,  or  other 
source  of  aggregate  supply,  to  mixer,  the 
dual  hopper  dump  body  truck  is  said  to 
have  advantages  over  all  other  types  of 
equipment  that  have  been  tried  out  for 
this  work. 

Previously,  it  was  necessary  to  have 
trucks  bring  the  gravel  and  sand  to  the 


base,  operating  on  a  turn-table,  turns  on 
an  18-ft.  road.  The  driver  of  the  truck 
does  not  leave  his  seat,  but  simply  drives 
on  to  the  turn-table,  which  leaves  the 
rear  wheel  on  the  ground  and  through 
which  the  driver  is  able  to  effect  the 
turning.  After  the  turn  is  made,  the  driver 
simply  backs  the  truck  off  the  turn-table 
to  the  hopper  and  dumps  one  of  the  hop- 
pers into  the  loading  skip  of  the  mixer. 
While  this  batch  is  being  mixed,  he 
brings  the  other  hopper  directly  over  the 
skip  of  the  mixer  for  the  unloading  of  the 
second  batch.  No  time  is  wasted  and  the 
mixer  can  be  kept  going  as  fast  as  it  can 
mix  the  batches.  At  no  time  is  it  neces- 
sary for  the  driver  to  leave  his  seat. 

Thr   Kissrl   Siprcial   Tail-Gate   Spread 
Regulator 

For  gravel  road  building  the  Kis- 
sel engineers  have  worked  out  a  Heavy 
Duty  type  of  truck  with  dump  body  and 
hoist  and  load  spread  regulator  which  re- 
quires only  the  driver  of  a  truck  for  oper- 
ation. 


THE  KISSEL  DUAL,  HOPPER   ROAD  BUILDER  WITH  LEE  BODIES. 


Stock  piles,  from  whence  the  material  was 
hauled,  usually,  by  wheelbarrows  to  the 
mixers.  The  number  of  men  required  for 
this  work  varied,  but  it  was  not  unusual 
to  see  a  dozen  men  handling  the  wheel- 
barrows. 

This  Kissel  Dual  Hopper  Dump  Truck, 
made  by  the  Kissel  Motor  Car  Co.,  Hart- 
ford, Wis.,  entirely  replaces  these  men 
and  there  is  no  handling  necessary  from 
the  time  the  material  leaves  the  stone 
crusher  until  it  is  dumped  into  the  hop- 
per of  the  mixer.  The  driver  of  the  truck 
is  all  that  is  necessary. 

The  chassis,  built  with  a  116-in.  wheel- 


The  truck  is  brought  alongside  the 
stone  crusher  and  gravel  is  first  filled  in 
from  the  gravel  hopper,  the  proportion 
of  sand  and  gravel  usually  being  one  to 
one,  the  sand  being  filled  in  on  top. 

After  the  truck  is  driven  to  the  place 
on  the  road  where  the  sand  is  to  be 
spread,  the  driver  raises  the  dump  body 
by  pulling  a  lever  under  the  seat.  When 
the  dump  body  is  raised  lie  shifts  to  first 
speed,  and  at  the  time  of  letting  in  the 
clutch  pulls  a  lever  opening  the  end  gates 
and  slowly  drives  ahead  in  first  speed. 

The  thickness  of  the  layer  which  he 
wishes   to   spread   on   the   road   is   deter- 
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PAC  KARD 


Bigger  Yardage 


Road  builders  have  found 
that  a  Packard  Truck,  even 
when  shouldering  its  way 
through  the  toughest  going,  can 
carry  greater  loads  and  more 
loads  in  a  given  time. 

This  ability  to  serve  its  owner 
profitably  is  a  direct  result  of 
the  tested  design,  selected  ma- 
terials and  expert  workman- 
ship that  enter  into  Packard 
manufacture,  and  of  the  method 
by  which  every  Packard  Truck 


is  specified  to  its  particular  job. 

Hart  and  Page,  Chicago  con- 
tractors, found  that  their  Pack- 
ard on  a  good-roads  job  carried 
greater  pay  loads  and  made 
from  one  to  four  more  trips 
each  day  than  other  trucks  in 
the  same  class  of  work. 

Every  Packard  Truck  has  the 
benefit  of  the  countrywide  serv- 
ice facilities  established  to  keep 
the  Packard  Truck  at  the  high- 
est possible  level  of  efficiency. 


PACKARD  MOTOR  CAR  COMPANY  •  DETROIT 

Clsh  the  man  'who  oivns  one 
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mined  by  the  speed  of  the  truck  and  the 
size  of  the  opening  of  the  end  gates, 
which  can  he  regulated  to  any  desired 
opening.  The  gravel,  being  at  the  bottom 
and  having  less  rolling  resistance  than 
the  sand,  slides  out  of  the  body  first  so 
that  the  gravel  is  spread  on  the  ground 
with  the  sand  covering. 

Contractors,  road  builders,  county  high- 
way commissioners  and  others  in  charge 
of  road  construction  or  maintenance  work 
very  frequently,  and  to  their  advantage, 
consult  with  the  Kissel  Contractors'  Divi- 
sion for  practical  information  and  help. 
This  Division  has  solved  many  problems 
for  local  authorities  and  is  as  much  in- 
terested in  helping  owners  get  the  most 
out  of  present  equipment  as  in  supplying 
new  trucks. 

The   Federal   Road   Builders'    Truck 

The  road  builder  wants  units  that  will 
speed  the  materials  from  the  central  mix- 
ing or  storage  plants,  the  material  pile 
or  quarry,  to  the  slab  and  carry  the  great- 
est number  of  batches  per  day  at  the  min- 
imum cost  per  ton  mile. 

The  Federal  Road  Builders'  Truck, 
made  by  the  Federal  Motor  Truck  Co.,  De- 
troit, Mich.,  has  been  thoroughly  tested 
over  varying  distances  and  on  different 
jobs.  It  has  demonstrated  that  it  has  the 
mobility,  speed,  and  time-saving  requisites 
for  the  hurry-up  job  of  road  construction. 
It  is  of  the  dual  hopper  type. 

It  has  proved  that  it  can  haul  more 
batches  per  day  than  a  5-ton  truck  with 
single  large  dumping  body.  It  has  shown 
that  it  is  capable  of  hauling  for  prac- 
tically one-half  the  cost  per  ton  mile  of 
1-ton  trucks,  and  one-half  the  cost  per 
square  yard  tif  pavement  of  the  1-ton  sin- 
gle batch  haulers. 

In  fact,  every  contractor  who  has  wit- 
nessed the  performance  and  seen  the  fig- 
ures on  the  operation  of  the  Federal 
Road  Builder  has  given  unqualified  ap- 
proval of  it. 

Equipment  of  this  type  delivered  wet 
mix  on  a  recent  road  job  at  one-half 
the  cost  per  unit  of  pavement  of  1-ton 
trucks  with  one-batch  bodies.  On  this 
job  the  cost  was  21.7  cts.  per  ton  mile 
or  14.9  cts.  per  sq.  yd.  of  finished  pave- 
ment. The  truck  averaged  74.7  miles  per 
day  for  one  month  and  hauled  more 
batches  per  day  than  5-ton  trucks.  This 
special  2%-ton  Federal  Road  Builder, 
equipped  with  two-batch  Lee  gravity  end 
dump  bodies  is  made  by  the  Federal  Mo- 
tor Truck   Co.,  of  Detroit,   Mich. 


FACTS  AND  FIGURES  ON  TRUCK 

PERFORMANCES  ON  HIGHWAY 

WORK 

Three  S^i-Ton  Garfords  Replace  15  Two- 
Horse  Teams  in  Road  Work 

"Highway  construction  is  hard  grinding 
work.  It  takes  a  well-built  truck  to  stand 
the  heavy  loads  and  bad  going,"  says  Mr. 
J.  M.  Pierson,  of  the  J.  M.  Pierson  Com- 
pany, Inc.,  1622  West  End  Ave.,  Chicago 
Heights,   111. 

"In  October,  1919,  I  traded  in  two 
lighter  cars  toward  two  3i/i-ton  Garfords. 
They  made  good  from  the  start.  The  Gar- 
ford's  short  wheel  base  enables  it  to  get 
into  the  short  turn  places  so  frequently 
in  road  building.  Its  strong  side  frames 
offer  a  good  margin  of  safety  over  the 
strain  on  the  dump  body  while  in  the 
lift.  In  June,  1920,  I  purchased  outright 
a  third  3%-ton  Garford. 

"These  three  Garfords  are  used  exclu- 
sively for  hauling  stone,  sand,  and  cement 
on  road  work.  Most  of  the  time  they 
run  over  new  grades  and  new  cut  stone — 
jolting  and  lurching,  under  a  constant 
strain.  The  work  is  so  hard  that  I  get 
only  about  two-thirds  the  guaranteed  tire 
mileage.  I  don't  expect  any  adjustment 
on  my  tires,  and  couldn't  get  it  in  the 
way  I  have  to  use  them. 

"Our  fleet  operates  on  a  schedule  that 
keeps  the  material  coming  along  as  fast 
as  it  can  be  used.  If  a  driver  isn't  back 
on  time,  I  ask  him  why,  and  want  a  good 
reason.  It's  up  to  us  to  keep  the  con- 
crete mixer  busy. 

"From  October  to  June  we  were  work- 
ing on  the  Dixie  Highway  just  south  of 
here.  The  winter  months  cut  down  our 
operating  days  considerably,  because  the 
weather  was  too  bad  for  the  contractor  to 
work  his  crew.  Our  trucks  were  always 
ready  to  go.  The  following  table  shows 
we  made  good  mileage  when  we  worked. 
All  three  Garfords  were  doing  identically 
the  same  work. 

Month  Days  Miles  Miles  in 

1919-20        worked      per  day  month 

October    17  75  1,275 

November  ...   22  75  1,650 

December   ...   15  40  600 

January   15  40  600 

February   ....   15  40  600 

March    20  54  1.080 

April    .25  96  2,400 

May    25  96  2,400 

June 11  96  1,056 

"The  high  mileage  made  in  April,  May. 
and  June  was  due  to  the  fact  that  the 
contractor    was    behind    with    his    work. 
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Material  ordered  by  freight  had  been  held 
up  by  the  railroad  strike.  If  that  section 
of  the  Dixie  Higliway  wasn't  finished  on 
time,  it  would  seriously  inconvenience 
car  and  truclc  owner  and  the  general  pub- 
lic. For  50  days  we  made  two  round  trips 
daily  hauling  cement  from  Bufflngton,  In- 
diana (near  Gary),  to  Chicago  Heights. 

"On  tliis  work  each  truck  carried  120 
sacks  of  cement,  weighing  9fi  lbs.  each. 
This  made  a  total  load  of  11,520  lbs., 
which  is  an  overload  of  2V4  tons.  As  a 
rule  I  don't  believe  in  overloading,  but  it 
Is  frequently  necessary  in-our  work.   This 


material    is    needed,    we    have    to    get    it 
through  at  any  cost. 

"Our  costs  on  the  Dixie  Highway  job 
are  good  examples.  As  we  had  no  break- 
downs or  layups  because  of  trouble,  the 
costs  on  the  three  trucks  were  practically 
the  same.  I'm  using  the  National  Stan- 
dard System  as  a  basis.  In  the  165  days, 
each  truck  traveled  11,660  miles,  an  aver- 
age of  70.66  miles  per  day.  It  cost  $30.57 
per  day  to  operate.  This  is  probably  $2 
higher  than  it  would  be  if  we  could  have 
worked  more  days  in  December,  January, 
and  February.     There  was  no  actual  re- 


GARFORD  3^4-TON  TRUCK  WITH  PARTITIONED  BODY  DUMPING  CONCRET- 
ING MATERIAL.  DIRECT    TO   MIXER  LOADING   SKIP. 


was  an  emergency.  The  contractor  had 
to  have  the  material.  He  couldn't  get 
It  any  other  way.  The  roads  were  good, 
and  the  Garfords  had  no  trouble.  The 
section  was  done  on  time. 

"At  present  we're  hauling  for  street 
building  contractors  here  In  Chicago 
Heights.  This  Is  a  short  haul  of  about 
one  mile  from  loading  chute  to  job.  For 
this  work  I've  partitioned  my  truck  body 
into  five  compartments,  each  holding  a  1- 
ton  mix  of  cement  sand,  and  stone.  By 
dumping  the  compartments  one  at  a  time 
into  the  mixer  I  save  a  lot  of  rehandling. 
This  releases  18  men  for  other  work. 

"Necessarily  my  operating  costs  are  al- 
ways high.  That  is  inevitable  in  this 
kind  of  work.  Bad  roads  and  heavy  loads 
use  up  tires,  gas.  and  oil.  Part  of  the 
loading  gang,  as  well  as  the  driver,  must 
be   charged   against   each   truck.     When 


pair,  but  my  estimate  for  maintenance 
and  repair  for  the  eight  months  would  be 
?540. 

"Those  96  mile  days  in  April,  May,  and 
June  cost  me  43  cts.  per  mile.  That  was 
?41.28  per  day  for  the  two  round  trips — 
17  cts.  per  sack  for  the  cement.  Freight 
would  have  been  considerably  cheaper, 
but  the  railroads  were  tied  up.  The  con- 
tractor had  to  have  the  material,  and  was 
willing  to  pay  the  price.  I  know  my  costs, 
and  base  my  charges  on  actual  cost  plus 
a  fair  profit. 

"We  have  our  own  garage  and  main- 
tain our  own  trucks.  We  regularly  em- 
ploy a  mechanic,  who  goes  over  all  trucks 
every  night.  He  tightens  up  bolts,  oils 
up,  and  inspects  the  machines  externally. 
He  is  paid  |50  a  week— 130  during  the 
four  months,  December  to  March.  This 
charge  is  distributed  equally  against  the 
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five  trucks — $10  a  month  each.  Such 
regular  care  gives  the  trucks  a  longer 
life,  and  insures  us  against  sudden  acci- 
dents. Small  troubles  are  discovered  and 
attended  to  before  they  can  become  se- 
rious. 

"We  never  employed  horses  on  this 
work  because  they  would  cost  too  much. 
It  would  take  five  2-horse  teams  at  $15 
per  team  per  day,  to  do  what  I'm  doing 
with  one  3V2-ton  Garford  truck.  That's 
$75  per  day  for  hauling.  There'd  be 
$16.20  per  day  for  shovelers  to  load  and 
unload.  That's  a  total  of  $91.20  per  day, 
against  the  truck  cost  of  $30.578— a  daily 
saving  of  $60.62  per  truck.  But  if  we  had 
to  haul  with  horses  we'd  have  to  cut  out 
the  long  trips  and  get  more  material  by 
freight." 

Use  of  Autocar  Trucks  on  Road  Work 
Specific  information  on  the  perform- 
ance of  Autocars  on  road  work  is  given 
herewith.  The  Autocar  Co.  (Ardmore, 
Pa.)  has  been  making  rather  a  close 
study  of  this  important  field  during  the 
past  six  months  and  has  concluded  that 
the  transportation  end  of  highway  con- 
struction is  the  most  promising  point  at 
which  a  contractor  can  expect  to  accom- 
plish economies. 

A  significant  development  during  the 
1920  season  was  that  various  contractors 
were  able  to  figure  on  a  surprisingly  low 
basis  and  these  same  contractors  com- 
pleted their  jobs  in  record  time.  Investi- 
gation will  show  that  In  almost  every 
such  case  the  contractor  had  evolved  an 
improved  system  of  hauling  by  which  he 
eliminated  the  labor  of  many  men.  speed- 
ed up  the  work,  and  insured  a  more  cor- 
rect and  exact  mixture  in  every  batch. 

Further  investigation  reveals  that  a 
number  of  these  successful  contractors 
used  Autocar  trucks  to  haul  the  dry  mix- 
ture from  the  loading  hoppers,  usually 
located  at  a  railway  siding,  direct  to  the 
mixer.  We  have  known  of  these  hauls 
which  were  more  than  6  miles  each  way. 
In  this  way  all  dumping  of  crushed  stone 
and  sand  on  the  sub-grade  was  eliminated 
and  one  contractor  estimated  that  he  had 
cut  out  the  expense  of  16  day  laborers 
who  had  been  handling  wheelbarrows, 
shoveling  material,  etc. 

The  reason  for  the  success  of  the  stan- 
dard Autocar  trucks  in  this  line  of  work 
has  been  because  of  the  unusually  short 
wheelbase  (only  97  ins.),  which  enables 
them  to  work  and  turn  easily  in  the 
cramped  places  which  always  prevail  on 
such  jobs.  They  are  able  to  get  in,  dump 
the  load  into  the  skip  of  the  mixer  and 
get  away  quickly  wihout  blocking  the  ap- 


proach of  the  next  truck.  When  equipped 
with  pneumatic  tires  the  unu.sual  light 
weight  of  the  Autocar  chassis  has  made 
it  possible  for  these  trucks  to  haul  loads 
of  material  over  the  sub-grade  without 
seriously  cutting  it  up. 

The  accompanying  pictures  show  how 
the  Weldon  Contracting  Company,  of 
Westfield,  N.  J.,  used  two  Autocars  in 
laying  H4  miles  of  concrete  road  on  the 
Lincoln  Highway  at  Rahway,  N.  J.  They 
were  equipped  with  dump  bodies  and  divi- 
sion boards. 


.\UTOCAR  TRUCK  USED  BY  \VEL- 
DON  CONTRACTING  COMPANY. 
(WESTFIELD,  N  .J.)  ON  ROAD  WORK. 

Specially  constructed  buckets  were  used 
on  this  job.  They  were  filled  with  a  1  yd. 
mix  of  sand  and  stone  and  then  dumped 
into  the  truck,  one  bucket  full  on  each 
side  of  the  division  board. 

The  trucks  dumped  the  load  directly 
into  the  skip  of  the  mixer  where  the  ce- 
ment was  added  from  bags.  The  truck 
pulled  forward  while  the  skip  was  ele- 
vated, and  backed  up  again  to  dump  the 
second  compartment  of  the  load. 

By  this  method  the  Weldon  Contract- 
ing Company  averaged  to  lay  daily,  from 
6,600  to  8,250  cu.  ft.  of  concrete  road, 
29%  ft.  wide  by  9%  ins.  average  thick- 
ness. 

Weller  Construction  Company,  of  Wash- 
ington, D.  C,  have  been  Autocar  users  for 
several  years,  and  were  among  the  first 
to  apply  these  trucks  to  highway  work. 
They,  of  course,  use  their  trucks  for  all 
kinds  of  general  hauling  in  connection 
with  their  various  jobs,  but  on  route  No. 
127,  section  No.  3,  of  the  Baltimore-York 
Pike,  a  Pennsylvania  Highway  concrete 
job,  they  worked  out  last  summer,  an  in- 
teresting method  of  hauling  their  mate- 
rial with  Autocars  direct  from  their  load- 
ing hoppers  to  the  mixer. 

Instead  of  using  the  extra  low  Autocar 
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rotary  tiunip  bodies,  they  had  their  trucks 
equipped  with  platform  bodies  and  over- 
size pneumatic  tires,  and  hauled  the  ma- 
terial in  steel  batch  buckets. 

Their  sand,  stone,  and  cement  was 
brought  in  by  railroad  and  at  that  point 
was  hoisted  into  the  loading  hoppers  by 
means  of  a  clam  shell  bucket.  They  ran 
their  trucks  imder  the  loading  hoppers 
and  deposited  in  the  batch  box  a  meas- 
ured quantity  of  sand  and  stone.  The 
truck  then  ran  to  a  freight  car  from 
which  the  proper  amount  of  cement  was 
thrown  on  to  the  load  in  bags.  From 
there  the  trucks  took  the  load  direct  to 
the  mixer,  this  haul  averaging  from  3  to 
4  miles,  part  of  the  way  over  grades  as 
high  as  6  and  8  per  cent. 


inating  some  heavy  grades  and  sharp 
turns.  The  length  of  this  Franklin  Can- 
yon Highway  job  i.s  !l  miles. 

It  had  been  specified  that  this  highway 
should  be  built  in  two  8-ft.  strips  with  a 
4-ft.  macadam  space  between.  The  object 
for  this  design  was  to  prevent  the  con- 
crete from  cracking  and  to  keep  vehicles 
on  the  proper  side  of  the  highway. 

When  the  work  was  started,  15  large 
trucks  were  put  on  the  job,  but  it  was 
soon  found  that  they  were  poorly  adapt- 
ed to  the  work  because  of  the  narrow  con- 
crete road  which  made  it  impossible  for 
them  to  turn  between  the  header  boards 
without  backing.  This  also  made  it  nec- 
essary for  each  large  truck  to  run  out 
the  entire  length  of  the  header  boards  be- 


AUTOCAH    TKUCK   WITH    PLATFORM    BODY    FOlt    ilAUl^IAG    yXiiiiiL,    BAJiU 
BOXES  FOR  WELL^R  CONSTRUCTION  COMPANY.  WASHINGTON,  D.  C. 


At  the  mixer  the  batch  buckets  were 
lifted  from  the  trucks  by  a  power  hoist 
attached  to  the  mixer,  and  were  dumped 
by  hand  into  the  loading  skip.  After  the 
batch  bucket  had  been  emptied  it  was 
swung  back  on  to  the  truck  which  quickly 
returned  for  a  new  load. 

The  Weller  Company  found  that  10  Au- 
tocar trucks  kept  the  mixer  supplied  and 
that  they  had  no  difficulty  in  laying  from 
350  to  500  ft.  of  road  a  day. 

O'Brien  Bros.,  contractors,  of  Martinez, 
Calif.,  had  a  road  job  last  summer  on 
which  the  short  wheelbase  of  the  Autocar 
was  especially  advantageous. 

This  road  is  called  the  Franklin  Canyon 
Highway,  and  connects  Martinez,  Calif., 
with  the  Coast  Highway,  at  Pinole,  Calif., 
reducing  the  distance  between  Martinez 
and  Bay  Cities  by  5  miles,  and  also  elim- 


fore  another  truck  could  even  approach 
the  mixer  with  its  load.  The  result  was 
that  the  7  men  who  were  stationed  at  the 
mixer  were  frequently  idle  owing  to  lack 
of  material.  O'Brien  Bros,  quickly  recog- 
nized that  a  short  wheelbase  truck  would 
meet  their  requirements,  and  bought  two 
Autocars  and  hired  two  others.  These 
four  trucks  were  able  to  eliminate  en- 
tirely, the  15  large  trucks  and  in  the  end 
the  Franklin  Canyon  Highway  was  laid 
in  record  time.  The  reason  for  this  was 
that  these  trucks,  because  of  their  short 
wheelbase  handiness,  could  approach  the 
mixer  quickly,  dump  the  load,  swing  side- 
ways over  the  header  boards,  and  allow 
another  truck  to  approach  and  repeat  the 
process.  The  mixer,  therefore,  was  kept 
constantly  busy,  and  the  amount  of  road 
laid  daily,  steadily  Increased. 
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CONCRETE 

The  best  monument  a  highway 
engineer  can  bxiild  for  himself  is 
a  system  of  concrete  highways. 
It  wiU  outlive  him  and  back  his 
good  judgment  for  many  years. 
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EDITORIALS 


SPEED  THE  READJUSTMENT 

The  readjustment  period,  to  use  a  term 
all  will  accept  without  precise  definition, 
is  unpleasant,  we  believe,  to  everybody. 
If  this  is  true  the  sooner  it  is  over  with 
the  better  for  us  all.  If,  then,  the  process 
can  be  accelerated,  by  all  means  let  it  be 
done.  Feeling  that  frankness  of  discus- 
sion will  speed  readjustment  and  hasten 
the  return  of  stable  conditions  we  hope 
there  will  be  very  frank,  fearless  and 
straight  forward  consideration  of  the 
wage  question  at  once. 

Wages,  in  many  lines,  were  greatly  in- 
creased during  the  war.  Many  laborers 
are  still  drawing  the  war  wage  while  food 
and  clothing  are  cheaper  than  they  were 
when  the  wage  was  fixed.  Rents  remain 
high;  in  fact  they  are  higher  than  ever 
and  getting  higher.  Some  argue  that  al- 
though food  and  clothing  are  down  rents 
are  going  up  and  that  therefore  the  labor- 
ing man  must  not  be  asked  to  accept 
lower  wages  until  rents  come  down. 

It  is  very  doubtful  if  rents  will  come 
down  until  they  are  forced  down  by  an 
increase  in  the  supply  of  houses.  And 
the  supply  of  houses  will  not  be  greatly 
increased  at  the  present  cost  of  construc- 
tion. Landlords  can  afford  to  maintain 
the  deadlock,  but  tenants  cannot.  Wages 
must  come  down,  they  must  come  down 
substantially  and  they  must  come  down 
very  soon  if  the  present  state  of  affairs 
is  to  change  for  the  better.  This  will 
start  construction  on  a  great  scale,  will 
provide  employment  for  labor  at  a  fair 
wage,  will  correct  the  housing  situation 
and  stabilize  business  in  general.  Labor 
did  not  take  the  first  cut;  it  was  not 
asked  to  do  so.  It  was  taken,  however, 
by  nearly  all  other  classes,  including 
farmers,  manufacturers,  jobbers,  whole- 
salers, retailers,  etc.  It  is  now  labor's 
turn.  Wages  are  too  high  now  if  they 
were  substantially  raised  during  the  war. 
Workmen  who  asked  and  received  in- 
creased wages  because  of  advancing  liv- 
ing costs  must  now  accept  decreased 
wages  because  of   receding  living  costs. 

The  high  cost  of  labor  i.'s  halting  the 
building  program.  If  anyone  says  the 
cost  of  material  is  equally  re.sponsible  for 


the  failure  of  the  construction  program 
to  get  under  way  on  a  great  scale,  let 
him  remember  that  the  cost  of  labor  is  a 
very  great  part  of  the  cost  of  most  mate- 
rials of  construction.  Reduce  labor  prices 
substantially  and  a  corresponding  reduc- 
tion in  material  prices  will  quickly  fol- 
low. We  dare  say  such  a  development 
would  be  most  welcome  to  the  producers 
of  materials  who  are  thoroughly  tired  of 
inaction  at  fancy  prices. 

Many  skilled  workmen  are  also  tired 
of  a  fancy  rating  without  income.  Numer- 
ous carpenters  have  written  to  Chicago 
newspapers,  for  example,  saying  they 
would  much  prefer  working  at  reduced 
wages  to  their  present  condition  of  a 
nominal  wage  of  $1.25  per  hour,  but  with- 
out any  work  or  income. 

The  housing  question  is  no  doubt  the 
most  acute  problem  of  the  day.  Land- 
lords now  have  the  advantage  held  by 
tenants  ten  years  ago.  At  that  time  land- 
lords were  giving  fifteen  months'  rent  at 
the  price  of  twelve.  Now  conditions  have 
so  far  changed  that  the  tenant  must  pay 
any  price  asked. 

There  are  only  two  possible  solutions 
of  the  housing  problem.  Either  large 
numbers  of  people  must  go  back  to  the 
country  or  more  city  homes  must  be  built. 
The  first  solution  may  be  dismissed  as 
highly  improbable  as  once  the  American 
tastes  urban  joys  rural  life  no  longer  at- 
tracts him.  Relief  can  come  only  from 
the  building  of  more  homes  and  this  waits 
on  the  building  trade  unionist.  It  is 
his  move.  By  accepting  a  suDstantial 
wage  cut  right  now  he  can  save  himselt 
and  others  a  great  deal  of  needless  and 
fruitless  anxiety. 


OUR  NEW  SIZE  WELL  RECEIVED 

It  was  anticipated  that  the  readoption 
of  the  size  now  being  employed  by  this 
magazine  would  prove  popular  with  read- 
ers. In  fact,  as  previously  stated,  it  was 
largely  at  the  verbal  suggestions  of  read- 
ers that  the  publishers  decided  to  return 
to  the  size  used  for  a  period  of  25  years. 
Although  general  approval  was  anticipat- 
ed  it   has,   nevertheless,  been   gratifying 
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to  receive  numerous  letters  from  readers 
in  all  parts  of  the  country  who  have  con- 
gratulated us  on  the  change  in  size. 

A  magazine  is  made  to  be  read  and 
anything  v?hatsoever  that  increases  its 
appeal  to  the  reader  correspondingly  in- 
creases its  usefulness,  enhances  its  artis- 
tic success  and  increases  its  value  to  its 
patrons.  The  central  thought  in  all  the 
letters  of  commendation  we  have  re- 
ceived is  that  the  present  size  invites 
reader  attention  because  of  its  conces- 
sion to  the  known  habits  and  require- 
ments of  the  busy  men  for  whom  it  is 
published.  Thus,  a  prominent  chief 
engineer  of  a  state  highway  depart- 
ment has  congratulated  u.s  on  the 
change,  saying  the  new  size  is  much 
more  convenient  than  the  old.  especially 
for  anyone  who  has  to  find  time  at  odd 
moments  to  read  the  magazine.  He  finds 
the  present  size  very  convenient  for  car- 
rying in  the  pocket  or  traveling  bag. 


CIVIC  TOUR  OF  EUROPE 

Some  of  our  readers  in  the  municipal 
service  will  undoubtedly  be  much  inter- 
ested to  learn  of  the  civic  tour  of  Europe 
which  is  to  be  conducted  this  summer. 
Those  who  do  not  wish  to  go  will  be 
glad  to  learn  that  impressions  gained  dur- 
ing the  tour  will  be  reported  for  publica- 
tion in  Municipal  and  County  Engineer- 
ing. 

Although  there  will  naturally  be  a  good 
deal  of  pleasurable  sight-seeing,  the  tour 
is  not  merely  a  pleasure  junket.  The 
tour  is  planned  primarily  for  city  and 
town  planners,  housing  experts,  city  offi- 
cials and  social  engineers.  The  executive 
head  of  the  party  is  Dr.  John  Nolen,  town 
and  city  planner,  of  Cambridge,  Mass. 
All  the  great  nations  of  western  and  cen- 
tral Europe  will  be  visited.  Readers  may 
obtain  complete  infoi-mation  by  address- 
ing Jacob  L.  Crane,  Jr.,  Robinson  Hall, 
Harvard  University,  Cambridge,  Mass. 


THE  OTHER  KIND  OF  LOYALTY 

We  hear  much  of  loyalty.  Young  men 
are  taught  loyalty  to  their  superiors.  It 
is  wholesome  to  consider,  for  a  moment, 
that  there  is  such  a  thing,  also,  as  loyalty 
to  one's  subordinates.  Recently  a  promi- 
nent   engineer    pointed    out    that    in    ex- 


pecting loyalty  to  themselves  executives 
should  not  fall  to  practice  loyalty  to  their 
subordinates.  * 

Another  very  prominent  engineer  re- 
cently remarked  that:  "It  is  relatively 
easy  to  stay  up  in  the  air  with  generali- 
ties and  obtain  the  enthusiastic  endorse- 
ment of  every  one,  but  the  whole  face 
of  the  earth  is  covered  with  'toes,'  some 
of  which  are  trod  upon  when  you  try  to 
bring  these  generalities  down  to  the  solid 
ground  of  actual  application." 

Thus  encouraged  we  may,  we  trust, 
with  propriety  again  suggest  that  if  engi- 
neers are  to  advance  as  a  group  in  their 
earning  power,  relative  to  the  rest  of 
the  community,  it  must  be  a  case  of  "all 
for  one  and  one  for  all."  The  men  at  the 
top  who,  in  past  years  and  in  some  cases, 
considered  it  a  part  of  their  jobs  to  hold 
down  their  subordinates  were,  at  the 
same  time,  very  effectually  holding  down 
themselves.  The  fortunes  of  the  man 
at  the  top  are  firmly  linked  to  those  of 
the  man  at  the  bottom,  and  anything 
which  holds  down  the  earnings  of  the 
man  at  the  bottom  produces  the  same 
effect  on  the  man  at  the  top. 

May  we  relate  a  story  which  is  not 
too  closely  related  to  the  foregoing? 

Many  years  ago  we  read  a  book  about 
the  Chicago  stockyards.  It  wasn't  much 
of  a  book,  perhaps;  in  fact  its  title  has 
long  since  been  forgotten  and  its  contents 
as  well  with  the  exception  of  a  rather 
melancholy  incident  connected  with  the 
fortunes  of  a  strawberry  roan  steer.  This 
story  we  recall  in  great  detail  even  to 
the  inconsequential  fact  that  this  trick 
steer  responded  to  the  name  of  Phil.  The 
usefulness  of  this  bovine  Judas  consisted 
of  leading  the  day's  receipts  within  reach 
of  the  hammer.  Just  before  he  reached 
that  point  in  the  runway  where  evil  be- 
fell his  followers  he  stepped  to  one  side 
into  a  stall  made  and  provided  for  that 
purpose,  and  from  which  he  returned  to 
rest  and  refreshment  at  the  close  of  the 
day's  occupations.  It  is  related  that  he 
waxed  fat  on  the  job  and  was  something 
of  a  favorite.  But  the  melancholy  fea- 
ture of  the  story,  and  the  recollection  of 
it  causes  us  distress,  was  that  one  day 
when  Phil  reached  the  haven  of  refuge 
he  found  it  boarded  up  and  was  gently 
nudged  forward  in  the  runway.  His 
philosophical  reflections  at  this  unexpect- 
ed turn  were  cut  short  by  a  tap  at  the 
base  of  his  horns  with  a  ten  pound 
hammer. 
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SUB-GRADE    INVESTIGATION    ON 
BATES  EXPERIMENTAL  ROAD 

By  B.  F.  Clemmer,  Testing  Kngineer,  Illinois 

Division  of  Highways,  State  House, 

Springfield,    III. 

The  object  of  the  subgrade  investiga- 
tion as  carried  on  in  connection  with  the 
Bates  Experimental  Road  was  twofold. 
First,  information  was  desired  as  to  the 
uniformity  of  the  subgrade  under  each 
of  the  63  sections  comprising  the  road  so 
that  proper  comparisons  of  the  resistance 
of  the  various  types  of  surfaces  could  be 
had  and,  secondly,  an  excellent  opportu- 
nity was  afforded  by  which  valuable  data 
on  subgrade  conditions  including  expan- 
sion, contraction,  bearing  power  and 
moisture  content,  so  essential  for  the 
comprehensive  designs  of  roads,  could  be 
had. 

This  investigation  includes  determina- 
tion of  moisture  content  of  soil  as  well 
as  observations  with  pressure  cells,  sub- 
grade  testing  cylinders,  and  static  and 
impact  bearing  power  determinators.  In 
addition  to  the  above,  the  effect  of  sub- 
grade  conditions  upon  the  elevation  of 
the  road  surface  are  being  studied  by 
means  of  precise  levels. 

Sui-Orade  Testing  Cylinders 
The  subgrade  testing  cylinder  as  shown 
by  Fig.  1  consists  of  a  l^xl^A-in.  black 
iron  reducer  (A),  a  short  length  of  1^4- 
in.  black  iron  pipe  (B),  a  1%-in.  counter 
sunk  black  iron  plug  (C),  a  special  '^x 
11/4 -in.  brass  bearing  plug  (D),  a  short 
sleeve  of  1-in.  black  iron  pipe  (E)  and  a 
%xli4-in.  brass  disk  (P).  Plug  (C)  is 
flush  with  top  of  the  pavement  and  plug 
(D)  rests  freely  on  the  subgrade.  The 
length  of  the  pipe  (B)  and  sleeve  (E) 
vary  with  the  thickness  of  the  pavement 
in  which  the  cylinders  are  used. 

When  it  is  desired  to  install  testing 
cylinders  in  a  concrete  pavement,  at  the 
time  of  the  construction  of  the  pavement, 
wooden  cylinders  3  ins.  in  diameter  and 
about  %-in.  less  in  length  than  the  thick- 
ness of  the  pavement  are  set  in  place  be- 
fore the  concrete  is  poured.  After  tamp- 
ing and  finishing  of  surface  have  been 
completed  the  testing  cylinders  are  sub- 
stituted for  the  wooden  ones,  having  the 
concrete  tamped  firmly  around  them, 
with  their  tops  flush  with  the  top  of  the 
pavement. 

Installation  of  these  cylinders  in  bitu- 
minous concrete  and  brick  pavements  can 
be  effected  with  the  use  of  the  Calyx  core 
drill  after  completion  of  the  pavement. 
Considerable  care  must  be  exercised  when 
grouting  around  cylinders  so  that  proper 


contact   w'ith   adjacent   pavement   can    be 
had. 

The  brass  bearing  plug  (D)  follows  the 
downward  movement  ot  the  pavement  and 
the  upward  movement  of  the  subgrade  so 
that  any  separation  between  the  subgrade 
and  the  bottom  of  the  pavement  due 
either  to  rutting  caused  by  trafTic  or  oc- 
casioned by  moisture  or  frost  conditions 
can  be  learned  by  measurements  taken 
from   this  plug. 


Secflon  BB 

Variai-ion  In  Lengfh  According 
fo  Depih  of  Pavement 


k 


SecfionA^ 


FIG.  1.  TYPICAL  SUBGRADE  TEST- 
ING CYLINDERS  AS  USED  ON  BATES 
EXPERIMENTAL  ROAD. 

The  device  for  reading  the  change  in 
position  of  the  bearing  plug  in  relation 
to  the  pavement  is  shown  in  Fig.  2.  This 
device  consists  of  an  Ames  dial  fastened 
in  a  support  (A)  which  rests  on  the  sta- 
tionary brass  disc  (D)  and  a  rod  (B) 
which  fits  into  a  small  circular  depres- 
sion in  the  center  of  the  bearing  plug 
(F). 

The  difference  between  initial  readings 
taken  as  soon  as  possible  after  testing 
cylinders  are  placed  and  readings  taken 
at  subsequent  times  shows  any  change  in 
position  between  the  subgrade  and  the 
pavement. 

These  bearing  plugs  can  also  be  used 
to  obtain  data  on  bearing  power  of  sub- 
grade  by  loading  them  with  the  plunger 
of  the  static  bearing  power  determinator. 

By  removing  the  brass  bearing  plug  and 
iron  sleeve,  these  cylinders  afford  an  ex- 
cellent means  of  obtaining  subgrade  sam- 
ples for  moisture  content  determination. 
Also  the  brass  bearing  plugs  In  the  cyl- 
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inders  give  excellent  points  for  securing 
precise  levels  so  that  the  amount  of  heav- 
ing or  settling  of  pavement  can  be  de- 
termined. 

The  testing  cylinders  are  set  in  rows  of 
three  and  five  across  the  pavement,  the 
rows  being  25  ft.  apart.     When  five  cyl- 


FIG.    2.      READING      SECTIONS      OF 
SUBGRADE      TESTING      CYLINDERS. 

inders  are  set  in  a  row  they  are  spaced 
in  the  center,  at  the  quarter  points  and 
18  ins.  from  the  edges,  and  when  three 
are  used  the  ones  at  the  quarter  points 
are  omitted. 


HOW  SEWERS  ARE  DESIGNED  IN 
NEW  YORK  CITY 

By  S.  D.  Bleich,  Assistayit  DlviMon  Engineer, 
Office  of  the  Transit  Construction  Com- 
missioner,  Ii9   Lafayette   St.,   New 
York,  N.    Y. 

(Editor's  Note. — The  present  article  on 
sewer  design  as  practiced  in  the  office  of 
the  Transit  Construction  Commissioner 
was  prepared  in  carrying  on  studies  of 
the  rearrangement  of  sewers  on  account 
of  subway  railroads  for  Greater  New  York 


City.  Our  readers  will  be  interested  in  it, 
largely  for  the  reason  that  it  explains  the 
different  methods  which  are  in  use  in  de- 
signing sewers  in  the  various  Boroughs 
of  the  City  of  New  York.  This  article  is 
preliminary  to  a  series  of  articles  describ- 
ing office  practice,  standard  and  special 
details  of  sewers  which  will  be  published 
in  Municipal  and  County  Engineering.) 

The  general  rearrangement  of  sewers  to 
fit  in  with  the  subway  line,  requires  a 
broad  and  comprehensive  treatment  some- 
what analogous  to  fixing  the  line  and 
grade  of  the  railroad  itself.  An  intimate 
knowledge  of  fundamental  principles  to- 
gether with  a  mature  judgment  are  re- 
quired for  this  study  of  sewer  adjustment 
The  determination  of  sewer  sizes  and 
grades  can  be  obtained  by  definite  and 
prescribed  methods  or  formulas,  but  the 
ability  to  adjust  the  sewers  to  the  subway 
cannot  be  taught;  experience  with  the  ac- 
tual problems  together  with  natural  and 
acquired  engineering  ability  are  requisite. 
In  what  follows,  the  rules  used  for  com- 
puting sewer  sizes  and  grades  will  be  out- 
lined; the  structural  sewer  details  will 
then  be  given  and  finally  both  typical  and 
special  interesting  sewer  arrangements 
and  features  will  be  described. 

The  determination  of  sewer  sizes  con- 
sists of  two  operations:  (1)  Estimate 
of  the  discharge  or  run-off  and  (2)  the 
computation  of  the  sewer  size  having  suf- 
ficient capacity  for  the  discharge. 
Discharge  Computations 
The  discharge  may  be  either  ordinary 
dry-weather  flow  consisting  of  sewage, 
water  waste,  and  ground  water  infiltration 
or  storm  flow  or  both  combined.  Most  of 
the  sewers  in  New  York  City  are  of  the 
combined  type  taking  care  of  both  storm 
flow  and  sewage.  In  such  cases,  it  is 
generally  suflicient  to  compute  the  storm 
flow  only  as  the  sewage  flow  comprises 
as  a  rule  a  negligible  proportion  of  the 
combined  flow.  Where  the  sewage  flow 
may  be  an  appreciable  amount,  as  in 
downtown  districts,  it  is  also  computed; 
and  the  sewer  capacity  is  made  sufficient 
for  both  flows  combined. 

In  special  instances,  it  becomes  impera- 
tive to  make  careful  computation  of  the 
sewage  flow  and  its  variations,  as  in  in- 
verted siphons,  overflows,  and  separate 
sewers.  Separate  sewers  are  used  for 
sewage  only,  whereas  storm  drains  are 
used  for  storm  flow  only. 

Computations  of  Sewage  Flow 
The   amount   of   sewage   flow   is   taken 
equal  to  water  consumption  plus  the  in- 
filtration from  the  ground  into  the  sewer. 
From  data  given  in  the  Report  of  Com- 
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mission  of  Additional  Water  Supply,  the 
following  constants  were  deduced: 


c5  0« 

c  oi 

Q  .  Si* 

°  -  C" 

*J+J  *J  ^  Q, 

Sis  a«        sa 

d«  Pig  d  ■ 

Large     hotels,     high     class 

residence     66-96  .023 

East  Side  Tenements 550  .032  to  .050 

High  Class  Apartments 176  .020  to  .028 

Office  Buildings,  waterfront 

—Total     496  .064 

Medium  Class  Apartments.  224  .034 

A  check  computation  on  the  above  con- 
stants may  he  obtained  in  the  following 
manner:  Estimate  the  total  floor  area  of 
the  buildings  of  the  district,  either  for 
present  or  future  development;  the  water 
consumption  is  approximately  a  constant 
of  350  gals,  per  day  per  1,000  sq.  ft.  of 
floor  area. 

Seepage  or  Infiltration  depends  on 
ground  conditions  and  tightness  of  the 
sewer  construction,  and  is  a  very  variable 
quantity.  The  leakage  into  the  sewer  de- 
creases as  a  rule  with  the  age  of  the 
sewer,  as  the  cracks  and  Joints  become 
gradually  tightened  with  finer  particles, 
50,000  to  100,000  gals,  per  day  per  mile 
of  sewer  is  probably  a  good  range  for  in- 
filtratioH  for  the  average  vitrified  pipe  or 
masonry  sewer.  In  very  wet  ground  with 
mediocre  sewer  construction,  the  infiltra- 
tion may  approach  1,000,000  gals,  per  day 
per  mile.  In  practice,  the  infiltration 
itself  is  not  computed.  A  liberal  value  is 
taken  for  the  sewage  constant  which  is 
presumed  to  include  Infiltration. 

The  maximum  rate  of  sewage  or  dry- 
weather  flow  including  infiltration  is 
taken  3/2  times  the  average  and  the  mini- 
mum 2/3  the  average.  As  an  illustration 
a  drainage  area  in  a  district  of  office  build- 
ings, the  average  sewage  flow  in  the  ab- 
sence of  other  data  would  he  approxi- 
mately 0.07  cu.  ft.  per  second  per  acre; 
the  maximum  0.105  and  the  minimum 
0.047  cu.  ft.  per  second  per  acre. 
Storm  Discharge 

To  standardize  run-off  computations  for 
the  new  sewers  which  have  to  be  provided 
in  the  subway  contracts,  the  practices  of 
the  Sewer  Bureaus  of  the  various  Bo- 
roughs have  been  ascertained  and  it  has 
been  endeavored  to  adopt  their  methods, 
provided  they  did  not  involve  consider- 
ably increased  expense  on  account  of  be- 
ing recently  adopted  for  improving  the 
sewerage  system.     The  problem   of  read- 


justing sewers  is  to  replace  the  old  and 
undisturbed  sewerage  system  with  a  modi- 
fied system  which  would  be  equally  effi- 
cient. This,  of  course,  is  followed  in  a 
reasonable  manner  with  proper  regard  for 
the  interests  of  the  City  and  railroad. 

The  methods  in  use  in  the  various  Bo- 
roughs are  different  in  each.  They,  how- 
ever, can  be  reduced  to  two:  (1)  the 
empirical  method  and  (2)  the  so-called 
rational  method. 

The  empirical  method  consists  in  the 
use  of  a  formula  arrived  at  from  observa- 
tion on  actual  storm  discharges  in  sewers, 
without  representing  any  logical  relation 
between  the  various  factors  in  the  for- 
mula. Although  such  a  formula  has  no 
rational  validity  and  in  many  respects  is 
objectionable,  it  is  considered  by  some  as 
yielding  results  as  satisfactory  as  can  be 
obtained  at  the  present  stage  of  our 
knowledge  of  the  subject. 

The  Borough  of  Brooklyn  uses  the  em- 
pirical method  with  McMath's  formula: 
4/5     1/5, 
Q=CR  A        S 
in  which  R  represents  the  rainfall  rate 
factor  and  is  taken  as  3  ins.  per  hour; 
A  is  the  drainage  area  in  acres;  S  is  the 
average  slope  in  feet  per  1,000  ft.  of  the 
ground  or  sewers  in  the  drainage  area; 
C  is  the  run-off  factor,  which  for  a  built- 
up  territory  is  taken  at  0.75. 

The  rational  method  is  used  in  the  Bo- 
roughs of  Manhattan  and  the  Bronx.  The 
run-off  is  taken  equal  to  the  product  of  the 
run-off  factor,  rainfall  intensity  for  the 
drainage  area,  and  the  drainage  area.  It 
is  represented  by 

Q=C  R  A, 
in  which  C  is  the  run-off  constant,  which 
is  generally  less  than  unity,  depending  on 
many  conditions  and  principally  on  the 
degree  of  imperviousness  of  the  area;  R 
is  the  rainfall  rate  in  inches  per  hour, 
taken  from  an  empirical  formula  showing 
the  relation  between  it  and  the  time  of 
concentration,  t  in  minutes  for  the  drain- 
age area;  A  is  the  drainage  area  in  acres. 

In  the  Bronx  the  following  formula  is 
used: 

120 

R= 

t-F20 
with  C^O.75  for  built-up  areas. 

The  rainfall  formula  approximates  the 
"2-year  rainfall  curve."  It  gives  the  av- 
erage rainfall  intensity  for  any  duration 
of  rainfall  in  minutes  and  for  an  exten- 
sive period  this  intensity  will  not  be  ex- 
ceeded on  the  average  more  than  once  in 
two  years. 
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For  Manhattan  Borough,  the  New  York 
or  Hering  formula  appears  to  have  been 
used,  although  not  definitely  adopted. 
This  is  an  empirical  formula  similar  to 
McMath's,  having  slightly  different  ex- 
ponents.    It  is 

0.833        0.27 
Q=CR A  S 

with  C  R  equal  to  1.62.  As  the  results  of 
this  formula  roughly  approximate  those 
of  McMath's  formula,  the  latter  is  used 
with  C=0.90  instead  of  0.75  for  Brooklyn. 
In  addition,  the  rational  method  described 
for  the  Bronx  is  used  and  the  larger  run- 
off by  these  two  methods  is  used. 

McMath's  formula  is  readily  solved  by 
Diagram  No.  1.     It  gives  the  results  for 
Q  4/5     1/5 

^=A        S 

CR 
by  inspection.     With  a  drainage  area  of 
A  equals  120  acres,  and  a  general  slope 
of  ground  or  sewers  of  0.3  per  cent,  the 
value  of  this  equation  is  57. 

For  Brooklyn.  CR  equals  0.75X3.  or 
2.25.  The  run-off  is  2.25X57=128  cu.  ft. 
per  second.  For  Manhattan,  C  R  equals 
0.9X3,  or  2.7,  and  the  run-off  is  2.7X57= 
154  cu.  ft.  per  second.  In  actual  work, 
the  results  for  various  locations  are  re- 
corded in  tabular  form,  and  a  slide-rule, 
together  with  the  diagram,  enables  the 
run-off  to  be  obtained  very  rapidly. 

The  rational  or  time-element  method  is 
as  follows: 

The  time  of  concentration  characteristic 
of  the  drainage  shed  is  computed  from  a 
sewer  map.  A  time  of  entry  from  the 
most  remote  point  to  the  sewer  is  actually 
approximated  or  taken  as  5  minutes.  The 
time  of  flow  along  each  sewer  leading  to 
the  point  at  which  the  Q  is  to  be  obtained 
is  computed.  The  results  of  their  time 
are  added  to  give  the  time  of  run-off  of 
flow  from  the  most  remote  point,  or  the 
time  of  concentration. 

If  this  time  is  20  minutes,  then 

120  120 

R= = ^3  ins.  per  hour. 

t  +  20     20  +  20 
With   a   drainage   area   of   80    acres,   and 
C=0.75,  the  run-off  is 
Q=0.75X3X80.=180.  cu.  ft.  per  second. 

In  most  cases  no  additional  allowance 
is  made  for  the  drj-weather  flow  in  ob- 
taining the  combined  discharge.  Where, 
however,  the  dry-weather  flow  may  be 
considerable,  as  in  the  down-town  dis- 
tricts, it  should  also  be  computed  and 
added  to  the  storm  flow,  to  obtain  the 
run-off. 

In  using  McMath's  formula,  the  follow- 


ing values  for  C,  known  as  the  ratio  of 
imperviousness,  are  to  be  used: 

90%  for  the  business  districts  of  Man- 
hattan; 

80%  for  the  residential  districts  of  Man- 
hattan; 

85%  for  the  business  districts  of  Brook- 
lyn; 

75%  for  the  more  densely  populated  res- 
idential parts  of  the  Bronx,  Brooklyn, 
Queens  and  Richmond  Boroughs. 

70%  to  50%  for  the  sparsely  settled  or 
suburban  districts  in  the  Bronx,  Brook- 
lyn. Queens  and  Richmond  Boroughs. 

Due  consideration  must  be  given  to  pos- 
sible future  development  and  growth. 

Recently  the  Manhattan  Bureau  of  Sew- 
ers had  made  studies  for  improving  its 
sewerage  system.  In  this  conection  it 
adopted  the  rational  or  time-element 
method,  excepting  that  the  "10-year  rain- 
150 

fall    formula"    R:= ■    is    used    with 

t-f-15 
C=0.60.    A  minimum  value  of  10  minutes 
is  taken  for  t,  and  no  allowance  is  made 
for  dry-weather  flow. 
Time  Distributions  of  Excessive  Rainfalls 

As  a  matter  of  interest  and  value,  the 
distribution  of  rainfall  intensities 
throughout  a  period  of  years  is  given. 
Although  the  so-called  "2-year"  formula 
gives  the  rainfall  intensities,  which  are 
not  exceeded  on  the  average  more  than 
once  in  two  years,  there  have  been  peri- 
ods of  three,  four,  and  even  nine  years 
during  which  such  intensities  have  not 
been  reached.  For  t=20  minutes, 
120 

R= ^3  ins.  per  hour.    This  rate  for 

t  +  20 
20  minutes  was  equaled  or  exceeded  in  the 
following  rainfalls: 

Max.  Interval 

rate  for  between 

Date  20  minutes  rainfalls 

Oct.    11.  1871   3.18 

July   26.   1875    3.81  3.79  years 

Aug.     5.  1878   6.93  3.02  years 

Mav   22.    1S81    3.57  2.80  years 

Aug.  22,  1884   3.18  3.25  years 

Aug.  20,  1893 4.35  9.00  years 

Mav  24.   1897   3.03  3.76  years 

Julv   28.   1902    4.20  5.18  years 

\ug      5.  1902 4.05  0.02  years 

Aug.  19.  1904   3.21  2.04  years 

July  31,   1910 3.21  5.95  years 

Mav  30.   1912   3.21  1.83  years 

July  28.  1913    3.93  1.16  years 

Sept.  4.   1913    6.00  0.19  years 

Oct.     1.    1913  3.45  0.08  years 

In  1902  there  were  two  rainfalls  of  this 
severity  within  7  days,  and  in  1913  three 
such  storms  within  2  months  and  3  days. 
Then,  again,  there  were  eight  storms  hav- 
ing intervals  between  them  of  over  three 
years.     The  average  interval  for  45  years 
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for  a   3-ln.   rate  for  20  minutes  is  tliree 
years  instead  of  two  years. 

The  distrihution  for  the  "10-year  rain- 
fall" is  still  more  erratic.     For  a  20-min- 
120 

ute  interval  Ri^ c=4.3  ins.  per  hour. 

t  +  15 
This  was  equaled  or  exceeded  in  the  fol- 
lowing rainfalls: 

Max.  Interval 

rate  for  between 

20  minutes  rainfalls 
6.93 

4.35  15.04  years 

4.20  8.77  years 

6.00  11.10  years 


Date 
.Vug-.     5,  1878 
.\ug-.  20.  1893 
Julv  28.   1902 
Sept.    4,    1913 


Two  intervals  between  these  storms  ex- 


ceed ten  years  and  one  is  slightly  below 
10  years. 

The  short  analysis  is  intended  to  give 
an  insight  into  the  character  of  rainfalls 
for  which  the  sewers  are  designed  and  the 
frequency  and  time  distribution  of  these 
rainfalls. 

Sewer  Sizes 

In  the  foregoing  the  methods  of  esti- 
mating the  discharge  or  Q  which  the  sew- 
ers or  drains  will  have  to  talte  care  of 
are  given.  It  now  remains  to  obtain  the 
sewer  size  for  the  computed  discharge. 

In  general,  sewers  are  designed  to  flow 
full  for  the  computed  run-off.  In  some 
cases  economy   is  secured   by  adopting  a 


Gri7t/e  in  fhrCenf  A  fo^ 


WOO 


looo 


6rac/€  in  Per  Cenf  {-  ^) 

DIAGRAM  NO.  1. 
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section,  which  has  its  soffit  or  inside  of 
roof  above  the  top  of  water  surface  for 
maximum  flow. 

Hazen-Williams'  formula: 
0.63     0.54    -0.04 
v=Cr         S         S 
and  Q=AV 
are  used  to  obtain  the  sewer  sizes. 
■v'=velocity  of  flow  in  feet  per  second; 
c=:co-efflcient,  depending  on  the  physical 


character  of  the  sewer  or  drain; 

i^=mean  hydraulic  radius,  or  the  ratio  of 
the  wetted  area  and  the  wetted  peri- 
meter; 

S=slope  in  feet  per  thousand; 

Q^discharge  in  cubic  feet  per  second; 
and 

A^cross-sectional  area  of  wetted  area  in 
square  feet. 
The  Diagram  No.   2  of  the  Hazen-Wil- 


Diagmm  based  on  Formula  i'=^cr°^^S°-^^0jOOr°'^ 


C5  lo  o    d  o  Qoi^^^: 


I         1^1  I  ly- I      I     F     \^  VI  I       .^     I  l\     I        1     Jf  1     I     i\  \i I ix^3 u 1 i 1     I    1    \l\i 

^  %  "=?    '^  o  '^^'^oo^       ^    Sj  <sg'  <n    "^  U5voS<o<J>iJ      2    c3  cv,  c?    M  "^  ^d  loosing 


Grade  in  Psr  Cenff  100 S) 
The  d'togrom  is  based  on  Hazen  -  Williams  Formula  For  c  -  WO.  For  any  other 

value  ofc,  fhe  velocilu  anddischarqe  obhined  from  dioqrom  ore  lo  be  modiFied  bu  Ihe 


Va/uesof'c" 


Class  of  Pipe 


Verc/  besf  Cosf  Iron  Pipe 
Good  New    "      "       " 
Tuberculafed "    "      " 
New  Pivefed  SfeeJ  Pipe 
Lead,  brass,  Hn,and glass  pipe 
Smooth  Wooden  Pipe 


140 
130 

110- ao 
no 

I40-I2C 
120 


Class  of  Pipe 


Brick  Sewers 

Vitrified  Pipe 

Masonry  Conduifs,  smoofh  and  clean 
"  "         slime  coaled 

I'  "         ordinortj 

good  work 


100 
110 
140 
130 
120 


1)I.\GRAM  NO.   i. 
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linms'  formula  facilitates  calculation  for 
circular  sewers.  It  presents  at  a  glance 
the  relation  between  the  diameter,  veloc- 
ity, slope  and  capacity. 

To  illustrate  the  use  of  this  diagram 
let  it  be  required  to  find  the  size  of  a  cir- 
cular briclv  sewer,  flowing  full  for  a  dis- 
charge of  150  cu.  ft.  per  second,  at  a  grade 
of  0.75  per  cent. 

The  intersection  of  an  interpolated  or- 
dinate at  0.75%  with  the  150.  discharge 
line,  gives  a  diameter  of  about  4  ft.  4  ins. 
and  a  velocity  of  10  ft.  per  second. 

The  diagram  gives  the  circular  section 
required  for  C=100.  Where  special  sec- 
tions are  desirable,  such  as  egg-shaped  or 
horseshoe,  they  shall  have  the  same  hy- 
draulic capacity  as  the  circular  section. 
When  a  sewer  having  a  value  for  C  which 
Is  different  than  100,  the  diagram  can 
be  used  by  modifying  the  value  of  Q  in 
the  direct  ratio  of  C  to  100. 

If  in  the  preceding  example  the  mason- 
ry were  rough,  so  that  C  would  be  equal 
to  140,  then  the  diagram  should  be  used 

140 
with  Q=150X — =210.     The  intersection 

100 
of  Q=210  and  grade  =0.75%  gives  the 
necessary  diameter  of  circular  sewer  of 
nearly  5  ft.  The  velocity  of  flow  must  be 
obtained  between  the  actual  Q  of  150  and 
a  diameter  of  5  ft.,  which  is  7.5  ft.  per 
second. 

The  standard  egg-shaped  section  has  a 
height  of  3/2  the  width.  Its  required  size 
is  obtained  from  the  circular  sewer  hav- 
ing the  same  discharge  by  the  relation: 

Horizontal  diameter  of  egg  sewer=:0.84 
X  circular  diameter. 

The  invert  gradients  are  determined  by 
local  conditions,  such  as  surface  grade, 
elevation  of  sewers,  which  have  to  be  con- 
nected, elevation  of  outlet,  sub-surface  and 
subway  structures.  It  is  also  desirable 
to  fix  the  grades  to  obtain  a  well-balanced 
system  of  sizes  and  velocities.  Cost  may 
also  be  a  determining  element  in  select- 
ing the  grade. 

Although  the  invert  elevation  and 
grades  of  the  sewers  are  recorded  on  the 
drawings,  their  sizes  are  obtained  for  the 
hydraulic  grades  and  discharges.  In  most 
cases  the  hydraulic  grade  is  the  same  as 
the  invert  grade. 

Losses  due  to  curves  and  changes  of 
sections  are  estimated  and  are  compen- 
sated, if  possible,  by  increasing  the  grade 
of  the  curves  or  the  transformers  to  make 
up  such  losses.  Loss  of  head  in  bends 
in  excess  of  that  of  straight  pipe  meas- 
ured along  tangents  for  a  central  angle 


2.25 
of  90  deg.  equals  Kv  in  which  v  is  the 
velocity  of  flow  in  feet  per  second  and  K 
is  a  factor  depending  for  its  value  on  the 
radius  of  bend.  For  a  radius  of  5  ft.  K 
is  .0023;  for  15  ft.,  .0048;  for  25  ft.,  .0065, 
and  for  40  ft,  .0077. 

As  an  illustration,  take  a  4-ft.  circular 
sewer  at  a  0.2  per  cent,  grade.  A  portion 
of  this  sewer  is  on  a  curve  with  a  15-ft. 
radius.  The  velocity  of  this  sewer  flowing 
full  with  c=100  is  about  4.3  ft.  per  seo- 

2.25  2.25 

ond.  Then  v  =2.7;  K=.0048;  Kv  = 
.013  ft.  for  a  90-deg.  curve.  For  a  60-deg. 
curve  the  correction  is  60/90 X.013=.009 
ft.  To  overcome  curve  resistance  and 
maintain  the  same  capacity  as  on  the  tan- 
gent, the  sewer  must  be  given  a  grade  for 
the  curved  portion  of  0.2  per  cent,  plus 
.009  ft.,  or  a  total  of  .04  ft.  in  the  length 
of  curve  of  15.71  ft.,  which  is  an  actual 
grade  for  the  curve  of  about  0.25  per  cent. 


USING   EXPLOSIVES   IN   SLOPING 

BANKS  TO  NEW  GRADE  ON 

OLD  ROAD  CUT 

By  John  N.  Bohannon,   County  and  Project 

Engineer,  Washington  County, 

Sandersville,  Ga. 

On  Sept.  23,  1920,  the  writer,  in  com- 
pany with  Mr.  W.  B.  Alford,  agricultural 
representative  of  the  duPont  Powder  Com- 
pany, demonstrated  the  economy  of  slop- 
ing banks  on  federal  aid  work,  by  the 
use  of  explosives. 

The  section  of  bank  selected  was  a  hard. 

Slope  Siakec-  ^_     _4/'|^  o/^.5/ope  Slope  SJake 

-Tt 1— -fj-'f 

oil 
^EdgeofBank^ Y 


k-5'«"-H 


i- Slope  Sfake 


Phn  of  Bore  Holes  and  Bnnk 


2  lbs  of 
Oynamtfe 


|1 

■SI 


Sub  Grade 


Section  of  Bore  Holes  ond  Bonk 


Heavy  irregular  line  shows  position 
of  dirt  offer  blast  Loose  dirt  removed 


Slope  Ifol 


from  bank  bonk  bysfiovets  to  required 
slope  and  picked  up  by  wfieelers. 


'^     Sub  Grade 
Section  After  Blast 

SKETCH  SHOWING  HOW  CHARGES  OF 
DYNAMITE  WERE  PLACED. 
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VIEWS  SHOWING  USE  OF  EXPLOSIVES  FOR  SLOPIXG  ROAD  B.\XKS. 
Left:    Left  Bank  Immediately  After  Blasting.     Right:     Slope  Complete  on  Riglit  Banlv. 


dry  sand-elay,  in  which  the  old  grade  was 
cut  with  the  banks  vertical,  thus  making 
plowing  impossible  in  this  extremely  hard 
material.  The  new  grade  was  some  4  ft. 
deeper,  and  was  also  lowered  with  the 
banks  vertical,  making  a  total  bank  which 
averaged  approximately  9  ft.  high. 


TIIK    UL.VST. 

Herewith  is  a  diagram  showing  the 
method  of  placing  the  charges  of  duPont 
40%  Red  Cross  Extra  Dynamite.  There 
is  given  also  a  cost  record  of  a  section 
of  the  most  difficult  work,  and  a  com- 
parison of  the  cost  by  blasting,  and  the 
cost  of  like  work  by  the  pick  and  shovel 
method;  also  where  the  banks  can  be 
plowed  and  finished  with  pick  and  shovel. 


Accompanying  pictures  show  the  bank 
before  blasting,  the  blast,  and  after  blast- 
ing. 

Where  clearing  and  grubbing  are  neces- 
sary, there  is  a  still  greater  saving  pos- 
sible by  the  dynamite  method. 

In  addition,  Washington  County,  at  this 


BEGIN  M-\ 


time,  was  very  short  of  convicts,  making 
it  impossible  to  keep  the  banks  sloped  be- 
hind the  wheelers;  or,  on  the  other  hand, 
necessitating  the  stopping  of  wheelers 
sufficiently  long  to  give  the  required 
number  of  men  to  slope  these  banks.  By 
using  dynamite  only  a  small  force  is 
necessary  to  do  the  work  required,  and 
wheeling  can  continue  without  interrup- 
tion. 


USE   OF  EXPLOSIVES   IX   RESLOPIXG   ROAD   BAXKS. 
Lett:     Lett  Bank,  Cut  Complete.     Right:     Right  Bank,   Cut  Complete. 
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Cost   Data 

31  holes  at  14.8  cts J   4.60 

(2  convicts  boring  holps,  5  ft.  deep, 
with  soil  ausers,   15  hrs.  at  15   cts. 
per  hour.) 
62  lbs.  dynamite  R.  C.  E.   40  per  cent. 

at  $23.25  per  100  lbs.,  ton  lots 14.42 

31  electric  caps,  at  9  cts 2.79 

with  soil  augers,  15  hrs.  at  15  cts. 
31  holes,  loading,  at  2.4  cts.  per  hole       .75 

$22.46 
300  cu.  yds.  moved  by  pick  and  shovel 

previous,  without  blasting 668 

Wheeling,   500   ft 20 

.868 
232.5    eu.    yds.    dirt    moved 

with  dynamite    096 

Trimming  with  shovels,  per 

cu.  yd 12 

Wheeling    500    ft.,    per    cu. 

yd 20 

.416 

Saving    .452 

Where  soil  conditions  and  banks  are  not 
too  steep  and  suitable  for  plowing,  the 
following  costs  would  prevail:  (Earth 
moving  costs,  except  where  using  dyna- 
mite, are  taken  direct  from  county  rec- 
ords.) 

250    cu.    yds.    moved    by    plowing    and 

trimming  with   shovels    at 24 

Wheeling  500  ft.,  per  cu.  yd 20 

.440 
232.5    cu.   yds.   blasting  and    trimming 

with  shovels   416 

Saving    $  0.024 


THE  ECONOMY  OF  EARLY  CON- 
TRACT AWARDS 

By  C.  D.  Franks,  District  Engineer.  PortUmd 

Cement  Associntimi.  11   .?.   Meridian   St., 

Indianapolis,  Ind. 

(Editor's  Note:  This  summary  of  the 
reasons  why  construction  contracts 
should  be  awarded  early  in  the  year,  as 
presented  by  Mr.  Franks  before  the  In- 
diana Engineering  Society,  is  the  most 
forceful,  concise  and  convincing  state- 
ment on  the  subject  we  have  seen.  He 
shows  that  the  interests  of  the  general 
public  and  of  the  construction  industry 
are  identical  in  this  highly  important 
matter.) 


We  had  a  period  of  depression  after 
the  armistice  and  w-e  are  again  going 
through  the  same  experience.  For  a 
year  or  more,  up  to  a  few  months  ago, 
the  conduct  of  business  resembled  an  ob- 
stacle race.  For  over  a  year  the  railway 
service  was  demoralized,  all  production 
low,  labor  scarce  and  inefficient,  strikes 
frequent,  material  hard  to  secure  and 
high  in  price.  Everybody  wanted  to  do 
things,  but  it  was  difficult  to  get  them 
done. 


For  the  last  several  weeks  business  has 
had  a  clear  way  before  it.  Now  railroad 
service  is  much  improved,  production  is 
good,  labor  plentiful  and  more  efficient, 
strikes  infrcQuent,  materials  easy  to  se- 
cure and  lower  in  price.  It  is  easy  to  get 
things  done,  but  nobody  wants  to  do 
them. 

Contracts  awarded  for  road  and  other 
work  during  the  six  month  period  ending 
December,  1920,  have  in  their  price  been 
influenced  by  the  many  handicaps  sur- 
rounding such  work — handicaps  such  as 
deliveries  of  material,  naturally  leading 
the  contractor  to  figure  oh  only  a  percent- 
age of  the  normal  day's  output.  Labor 
having  been  scarce  and  high  in  price,  this 
situation  was  naturally  allowed  for.  The 
possibility  of  increased  prices  had  its  ef- 
fect In  the  contract  price.  All  of  these 
things  which  would  tend  to  handicap 
prompt  and  efficient  handling  of  a  par- 
ticular job  naturally  were  figured  in,  and 
liberally  so. 
Will  the  Breaks  Favor  the  Contractor? 
Now  the  contractors  can,  in  general, 
figure  on  better  railroad  service,  adequate 
supply  of  materials,  plenty  of  labor^ 
more  efficient  and  at  lower  prices — and 
a  somewhat  lower  cost  of  materials.  In 
other  words,  based  on  what  has  happened 
.at  recent  lettings,  the  contractor's  frame 
of  mind  is  just  the  reverse  of  what  it 
was  when  he  figured  work  during  the  lat- 
ter part  of  the  year  1920.  In  other  words 
he  is  figuring  on  the  breaks  being  in  his 
favor  rather  than  against  him.  It  is  log- 
ical to  assume,  therefore,  that  he  is  going 
to  make  a  more  attractive  bid  now  for 
work  than  has  prevailed  in  contracts 
made  within  the  past  six  months. 

Building  conditions  now  are  much  the 
same  as  when  the  armistice  was  signed. 
Because  of  the  Interference  as  previously 
mentioned,  there  is  a  large  accumulation 
of  work  waiting  to  be  done;  yet  every- 
body interested  in  construction  work  is 
adopting  a  waiting  attitude.  If  it  is  con- 
tinued, a  turmoil  may  result  similar  to 
that  experienced  through  the  last  half 
of  1919  and  nearly  all  of"1920,  resulting 
in  no  one,  accomplishing  what  he  starts 
to  accomplish  in  1921,  because  of  late 
contract  awards,  heavy  demand  all  at 
once  for  materials,  transportation,  labor 
and  equipment,  all  of  which  will  result 
in  higher  prices  later  in  the  year.  In 
other  words  bids  submitted  now  will  be 
more  attractive  than  bids  taken  during 
the  past  season  or  bids  which  may  be 
taken  when  the  present  general  depres- 
sion is  over  and  business  is  again  upon 
the  up  grade.     An  increased  demand  for 
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labor,  materials  and  railroad  service  will 
naturally  be  taken  into  consideration  by 
the  contractor. 

Bo  This  Year's  Work  This  Year. 
There  is  now  voted  and  available  for 
expenditure  on  road  construction  alone, 
many  millions  of  dollars.  The  expendi- 
ture of  this  money  will  probably  take 
place  during  the  next  five  years.  Past 
experience  in  the  award  of  public  work 
would  indicate  that  the  wisest  expendi- 
ture of  these  funds  can  be  effected  by 
having  awards  made  early  each  year  for 
approximately  that  amount  of  work 
which  can  be  completed  in  one  year  by 
the  contractors  available.  It  is  reason- 
able to  expect  that  over  a  period  of  five 
years  or  more  the  cost  of  doing  work 
on  such  a  basis  will  be  as  low  or  lower 
than  will  be  the  cost  if  an  attempt  is 
made  to  award  contracts  only  when  the 
prices  for  labor,  materials,  etc..  are  at 
a  low  point.  From  our  experience  of 
1919  and  1920  it  is  evident  that  when  a 
great  deal  of  work  is  held  up  and  awards 
not  made  until  near  the  end  of  the  con- 
struction season,  much  of  the  actual  con- 
struction goes  over  until  the  next  season, 
thus  throwing  the  whole  organization  out 
of  balance  and  unduly  upsetting  the  en- 
tire program.  There  is  no  question  but 
that  the  difficulties  experienced  in  the  ■ 
road  building  industry  during  1920  are 
to  a  large  measure  the  result  of  late 
buying  of  all  commodities  in  1919  and 
late  awarding  of  road  and  street  con- 
tracts in  1919.  Had  much  of  this  work 
been  awarded  early  in  1919  and  com- 
pleted in  that  year  I  feel  sure  we  would 
not  have  had  the  many  difficulties  ex- 
perienced in  1920,  insofar  as  road  and 
street  construction  are  concerned.  TJien, 
too,  there  was  much  dissatisfaction  dur- 
ing the  winter  of  1919-1920  because  of 
work  started  on  certain  sections  of  road 
during  1919  which,  because  of  delayed 
letting,  it  was  not  possible  to  finish  dur- 
ing that  year.  Sections  of  road  left  un- 
finished during  the  winter  and  spring  of 
1920  produced  a  great  deal  of  discomfort 
and  loss  of  money  to  those  required  to 
use  such  roads. 

Railroad     Sittialion    Noic    Favorable    to 
Construction  Requirements. 

Many  people  are  too  complacent  about 
the  railroad  situation.  Undoubtedly  rail- 
road service  has  improved  greatly 
through  increased  efficiency  in  operation, 
but  the  roads  are  not  now  called  upon 
to  do  what  they  were  called  upon  to  do 
through  the  last  year.  Business  in  gen- 
eral  has   slowed   down   and    farmers   are 


holding  back  their  products  from  the  mar- 
ket. Business  in  general  is  sure,  sooner 
or  later,  to  revive  and  the  farmer  to 
send  his  stored  products  to  market. 
When  both  or  either  of  these  things  oc- 
cur the  railroads  will  again  have  more 
than  they  are  able  to  do.  If  everybody 
wants  to  do  construction  work  at  that 
time,  which  means  the  shipment  of  ma- 
terials, the  result  will  naturally  be  in- 
creased contract  prices  and  disappoint- 
ment because  of  delays.  Now  is  the  time 
to  award  contracts  for  public  work.  Let 
the  contractor  have  time  to  store  some 
material,  perfect  his  organization  and  let 
the  material  and  machinery  industries 
know  now  what  will  be  expected  of  them 
for  this  year  in  construction  work. 

At  a  time  like  this  when  owners,  con- 
tractors and  others  may  be  discouraged 
from  undertaking  new  projects,  the  fact 
should  be  given  prominence  that  all 
effort,  whether  it  be  in  the  form  of 
money,  credits,  materials,  labor,  transpor- 
tation or  what  not,  that  goes  into  con- 
struction work,  unlike  that  going  into 
work  of  many  other  kinds,  is  not  con- 
sumed. Effort  expended  throughout  the 
country  on  many  things  that  are  con- 
sumed might  well  go  into  construction 
work,  where  the  materials  and  labor  and 
other  things  involved  are  not  consumed, 
but  transformed  into  houses,  industrial 
buildings,  improved  highways,  water- 
power  development  and  other  valuable 
Improvements  that  form  additions  to  the 
permanent,  taxable  wealth  of  the  coun- 
try as  well  as  tools  for  the  production 
of  additional  wealth. 

A  Minimum  of  Obstacles  Noio. 

If  construction  work  is  needed  and  if 
such  work  will  add  to  the  permanent 
wealth  of  the  individual  and  the  coun- 
try at  large,  it  should  be  carried  on  when 
not  subjected  to  interferences  that  have 
been  present  almost  continuously  since 
our  entry  into  the  war  and  which 'may 
again  be  present  later.  There  is  now 
and  will  be  plenty  of  cement  to  supply 
the  country's  needs,  as  long  as  transporta- 
tion and  other  conditions  permit  cement 
mills  to  operate  reasonably  near  full  ca- 
pacity and  to  ship  the  finished  product. 

"Economy"  is  the  watchword,  but  all 
are  aware  that  there  is  a  shortage  of 
houses.  Rents  will  remain  high  until 
there  are  enough  houses  to  supply  the 
demand.  Houses  are  not  the  only  things 
needed;  construction  work  of  other  kinds 
must  go  ahead,  notably  highway  and  rail 
road  improvements.  Economy  in  con- 
struction   means    early   contract    awards. 
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MAKING  AN  INTENSIVE  STUDY  OF 
THE  SUB-GRADE 

Bu   H.    O.   Shirlni.   .S'ccjffun/.    Federal   High- 
way CoutuHl,   1311    G  Street,  Northicest, 
Washinffton,    D.    C. 

The  crying  need  in  highway  design,  as 
far  as  that  need  can  be  seen  at  the  pres- 
ent time,  is  to  build  a  road  that  will  have 
uniform  strength,  so  as  to  carry  a  specific 
load  over  its  entire  length  without  dan- 
ger to  its  structure.  We  all  know  that  on 
gravel  and  other  stable  soils  with  a  high 
bearing  power  a  thick  surfacing  will  not 
be  required;  whereas  on  soils  consisting 
of  clay  and  adobe  a  very  much  thicker 
surfacing  will  be  required  to  carry  the 
same  load  at  certain  seasons  of  the  year. 
Why,  then,  should  we  persist  in  laying 
the  same  thickness  of  surfacing  over  the 
clay  and  adobe  soils  that  we  lay  over 
gravel  and  other  more  stable  materials? 
Millions  are  being  wasted  annually  in 
placing  a  greater  thickness  of  material 
in  places  where  it  is  not  needed,  and  in 
other  places  where  a  greater  thickness  is 
required,  In  not  putting  down  a  sufficient 
depth.  The  consequence  is  that  in  the 
place  where  there  is  not  a  sufficient  depth 
of  material  the  surfacing  will  go  to  pieces 
under  the  load,  thereby  causing  enormous 
expense  for  its  reconstruction. 
Relation  Between  Failures  and  Bearing 
Power  of  Soils 
It  may  be  of  interest  at  this  point  to 
note  that  the  failures  that  occur  on  the 
soils  of  a  high  bearing  power  run  about  17 
per  cent.,  whereas  under  the  same  climatic 
and  traffic  conditions,  with  the  same  thick- 
ness of  surfacing,  made  of  identically  the 
same  materials,  on  soils  of  low  bearing 
power,  such  as  clay  and  adobe,  the  fail- 
ures ran  up  to  70  per  cent.  On  very  stable 
gravel  and  sandy  soils  the  failures  ran 
down  as  low  as  2  to  3  per  cent,  and  they 
were  likely  due  to  workmanship  and  not 
to  foundations. 

Prom  this  it  can  be  seen  that  the  uni- 
form distribution  of  the  material  over  the 
subgrade  was  an  absolute  mistake.  In 
sections  it  could  have  been  made  thin- 
ner, and  over  the  weak  clay  and  adobe 
sections  it  should  have  been  made  thicker. 
Of  coirrse,  this  would  not  have  shown  up 
if  heavy  traffic  had  not  gone  over  these 
highways,  for  we  all  realize  that  almost 
any  kind  of  surfacing  would  be  capable 
of  carrying  a  large  volume  of  baby  car- 
riage traffic.  If  the  highway  is  to  be  built 
to  serve  the  community,  and  be  a  means 
for  transportation,  then  it  must  be  built 
of  sufficient  strength  to  carry,  in  an  eco- 
nomic way,  the  commerce  of  the  section 
It  serves. 


The  Two  Greatest  ProVlevis 

The  writer  believes  the  two  most  im- 
portant problems  of  highway  transporta- 
tion and  construction  that  face  the  coun- 
try at  the  present  time  are  the  determi- 
nation of  the  weight  of  the  moving  wheel 
load  that  can  be  carried  and  the  bearing 
power  of  the  different  types  of  soils  of  the 
sub-grade.  When  these  two  factors  have 
been  determined,  plus  a  reasonable  per- 
centage for  impact  due  tO'  speed,  then  we 
can  proceed  to  design  the  surfacing  with 
a  reasonable  assurance  that  it  will  carry 
the  load  that  has  been  specified  without 
breaking  down  in  many  places  and  cost- 
ing the  public  a  large  amount  of  money 
to  repair  annually. 

Mr.  Thomas  H.  MacDonald,  Chief  of 
the  Bureau  of  Public  Roads,  and  Mr.  Gold- 
beck,  Testing  Engineer,  fully  appreciate 
the  great  importance  of  this  problem,  and 
are  devoting  a  great  deal  of  energy  and 
time  to  its  solution.  The  Bureau  has 
under  investigation  many  important 
features  bearing  on  this  subject,  and  is 
doing  most  excellent  work.  It  is  only 
through  such  a  channel  that  we  can  look 
for  this  problem  to  be  solved  quickly,  and 
it  is  the  duty  of  those  interested  In  high- 
way construction  and  highway  transpor- 
tation, and  the  general  public,  to  assist 
in  every  way  this  investigation,  and  to 
see  that  the  Bureau  of  Roads  is  supplied 
with  sufficient  funds  to  carry  on  this 
work  expeditiously. 

The  Sub-Grade  Committee  of  the  Fed- 
eral Highway  Council  is  cooperating  to 
the  extent  of  its  ability  with  the  Bureau 
of  Roads  and  the  leading  universities  and 
colleges  of  the  country,  as  well  as  many 
of  the  State  Highway  Departments  and 
testing  laboratories,  in  an  effort  to  stir 
up  as  much  interest  as  possible  on  this 
subject.  By  working  together  the  prob- 
lem can  be  approached  from  many  angles 
and  a  most  satisfactory  solution  arrived 
at  speedily. 

Outline  of  Problems  Taken  Vp 

The  outlines  of  the  problems  being 
taken  up  by  the  Problem  Committees  of 
the  Council  are  as  follows: 

Problem  1.  Securing  of  samples  of  the 
sub-grade  materials  at  points  where  the 
failures  have  occurred,  and  samples  where 
failures  have  not  occurred  in  the  same 
vicinity  under  similar  conditions. 

Problem  2.  Developing  field  tests  for 
bearing  power  of  soils. 

Problem  3.  Making  studies  in  drain- 
age, using  experimental  sections  of  roads. 

Problem  .).  A  study  of  chemical  meth- 
ods of  sub-grade  treatment  for  increasing 
bearing  value  or  preventing  absorption. 
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Protlem  5.  A  study  of  mechanical 
methods  of  sub-grade  treatment 

Problem  6.  A  study  of  freezing  and 
thawing  on  the  volume  and  on  the  sup- 
porting properties  of  soils. 

Prollem  7.  A  study  of  the  effect  of 
moisture  on  the  volume  changes  in  soils. 

Proilem  8.  A  study  of  the  transmis- 
sion of  pressure  transmitted  to  the  sub- 
grade,  through  different  thicknesses  and 
different  types  of  surfacing. 

Problem  9.  A  study  to  ascertain  the 
practical  classification  of  sub- grade  ma- 
terials. 

Problem  10.    Special  Problems. 
Many  Experiments  Necessary 

The  method  of  procedure  has  been  out- 
lined by  each  Problem  Committee  so  that 
the  members  of  the  entire  committee,  and 
those  who  are  making  similar  tests  in 
other  institutions  and  laboratories,  will 
have  a  direct  line  of  investigation.  It  is 
hoped  that  the  results  secured  from  these 
investigations  will  be  in  such  shape  that 
they  can  be  checked  up  and  a  final  con- 
clusion arrived  at.  However,  it  is  abso- 
lutely essential  that  a  great  number  of 
experiments  should  be  carried  out,  both 
in  the  field  and  in  the  laboratories.  In- 
struments will  have  to  be  made  to  test 
the  bearing  power  of  the  different  types 
of  soils;  drainage  systems  will  have  to 
be  designed  to  keep  water  from  getting 
to  the  sub-grade,  rather  than  taking  it 
away  after  it  once  gets  there;  and  me- 
chanical and  chemical  treatment  will  have 
to  be  undertaken  to  see  which  methods 
will  give  the  best  results  under  certain 
conditions. 

Takinff  Samples 

The  samples  taken  should  be  a  cubic 
foot  in  volume  and  to  be  taken  directly 
under  the  failure,  if  possible,  also  all  ac- 
companying data  giving  the  general  to- 
pography of  the  surrounding  sections, 
drainage  conditions,  type  and  character  of 
workmanship  used  in  building  the  road- 
way, photographs  of  the  failure,  and  the 
general  conditions  surrounding,  as  well 
as  a  full  description  of  the  traffic  passing 
over  the  road.  Samples  are  also  to  be 
taken  in  the  near  vicinity,  under  similar 
conditions,  from  a  section  of  the  road  that 
has  withstood  traffic,  with  all  the  accom- 
panying data  given  as  above.  These 
samples  will  be  tested  to  determine  their 
behavior  and  bearing  value  under  many 
conditions — first,  the  amount  of  water  con- 
tained in  the  soil,  when  samples  are 
taken,  and  also  the  volume  of  water  when 
it  has  been  saturated,  the  change  in  vol- 
ume due  to  the  varying  amounts  of  water; 
change    in   volume   due    to    freezing    and 


thawing;  void  spaces  in  the  soil;  the 
rate  and  extent  of  percolation  through 
the  soil;  the  rate  and  extent  of  capillar- 
ity, both  horizontal  and  vertical;  organic 
matter  in  the  soil,  and  its  bearing  power 
under  the  different  quantities  of  water; 
its  analysis  as  to  fineness  and  its  classi- 
fication. 

These,  along  with  many  other  charac- 
teristics of  the  soil,  are  being  studied  and 
determined. 

Improved  Handling  of  Sub-Grade 
Problem  year  at  Hand 

The  intricate  classification  of  soils  and 
their  behavior  under  heat,  cold  and  moist- 
ure, seems  to  have  a  deterring  effect  and 
be  very  discouraging  to  many,  but  the 
complications  and  unknown  quantities 
that  will  have  to  be  met  makes  the  work 
only  that  much  more  interesting.  When 
the  problem  has  once  been  solved,  the 
writer  feels  that  the  conclusions  will  be 
so  thoroughly  worked  out  that  the  sub- 
ject will  be  solved  for  all  time  to  come. 
With  the  experiments  being  carried  on  by 
the  Bureau  of  Roads,  the  different  uni- 
versities and  laboratories  of  the  country, 
we  can  feel  assured  that  an  improvement 
in  the  sub-grade  conditions  will  be  ar- 
rived at  in  the  very  near  future,  and  that 
it  will  not  be  many  years  before  a  really 
satisfactory  solution  will  be  found.  One 
that  can  be  used  with  economy,  and  with 
assurance  that  a  road  constructed  in  ac- 
cordance therewith  will  support  the  load 
specified,  and  the  bearing  power  of  the 
sub-grade  no  longer  will  be  an  unknown 
factor. 

Information  Inspector  Must  Have 

Not  until  these  problems  have  been 
solved  so  that  an  inspector  on  the  road 
can  make  a  test  of  the  sub-grade  material 
and  determine  its  bearing  power  and  the 
kind  of  surfacing  that  should  be  used, 
will  the  problem  be  satisfactorily  solved. 
The  writer  looks  forward  to  the  time 
when  some  simple  test  will  determine  the 
bearing  power  of  the  soil,  and  an  inspec- 
tor can  look  on  his  blue-prints  and  tell 
the  type  and  character  of  surfacing  that 
should  be  used  on  that  particular  kind  of 
soil;  or  he  will  be  able  to  turn  to  his 
specifications  and  see  the  treatmeilt  nec- 
essary to  bring  the  soil  up  to  a  certain 
bearing  power.  He  will  then  immediately 
know  how  to  proceed  with  the  construc- 
tion of  the  road  in  order  that  it  may 
have  a  uniform  strength  throughout  its 
entire  length  at  all  seasons  of  the  year 
and  be  capable  of  carrying  a  specified 
wheel  load  without  danger  of  destruc- 
tion. 

If  the  engineering  skill  and  ability  of 
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this  country  can  bo  diroctod  to  this  great 
problem,  the  writer  has  no  fear  but  that 
it  will  be  solved,  and  properly  so.  It  is 
with  this  idea  in  view  that  he  is  attempt- 
ing to  arouse  his  brother  engineers  to  a 
sense  of  their  responsibility.  There  are 
no  engineering  problems  that  have  af- 
fected the  welfare  of  the  people  of  this 
country,  and  the  world  materially,  that 
have  not  been  solved  by  the  engineers 
most  satisfactorily  when  once  presented 
to  them,  and  the  writer  feels  that  if  the 
engineers  of  the  country  will  make  a 
study  of  this  problem  and  find  how  it  af- 
fects the  life  and  cost  of  the  highways, 
they  will  devote  a  great  deal  more  time 
and  thought  to  its  solution.  When  this 
is  done  there  is  no  question  but  that  some 
solution  will  be  found  very  speedily,  and 
that  the  road  building  of  the  country  will 
be  put  on  a  scientific  basis  rather  than 
on  a  hit-or-miss  plan.  He  trusts  that  he 
has  outlined  in  this  article,  in  a  brief 
way,  a  few  ideas  that  will  bring  to  the 
minds  of  those  interested  the  necessity 
for  proceeding  with  this  investigation  and 
finding  a  reasonable  solution  at  once. 

The  Sub-Grade  Committee  of  tue  Fed- 
eral Highway  Council  is  anxious  to  co- 
operate with  the  State  Highway  Depart- 
ments and  all  the  leading  laboratories  and 
universities  throughout  the  country  in  an 
effort  to  throw  as  much  light  on  this  sub- 
ject as  possible,  and  it  asks  cooperation 
in  collecting  all  the  data  that  can  be  se- 
cured looking  to  that  end. 

The  foregoing  paper  by  Mr.  Shirley  was 
presented  at  the  1921  meeting  of  the 
American  Road  Builders'  Association. 


RELATIONS  BETWEEN  LAND  SUR- 
VEYORS AND  ENGINEERS 

By   W.    D.  Jones,   Land  Surveyor  and  Civil 

Engineer,    Sec.    Bd.    of    Examiners    of 

Land   Stirveyors,   Cook   County, 

8  S.  Dearborn  St.,  Chicago.. 

(Editor's  Note:  Engineers  will  be  in- 
terested in  the  viewpoint  here  developed 
by  a  prominent  land  surveyor.  Engineers 
are  agreed  that  men  should  not  practice  as 
engineers  unless  properly  qualified  to  do 
so  and  it  develops  that  land  surveyors  en- 
tertain somewhat  similar  ideas  about 
their  line  of  work.  This  paper  by  Mr. 
Jones  was  received  with  much  interest  by 
the  Indiana  Engineering  Society.) 

In  the  "Act  in  relation  to  Land  Sur- 
veyors" passed  by  the  -Slst  General  Assem- 
bly of  Illinois.  Section  3.  reads  as  follows: 

"The  definition  of  the  words  'Land 
Surveyor'  shall,  for  the  purposes  of  this 
Act,  be  held   to   be  a   person   who   for  a 


consideration  establishes  one  or  more  cor- 
ners or  boundaries  of  any  tract  or  lot  of 
land  and  executes  and  issues  plats  thereof 
signed  by  himself  as  a  surveyor." 

In  the  proposed  bill  (for  Indiana) 
which  is  up  for  discussion  by  the  In- 
veyors"  pass*>d  by  the  ."ilst  General  As- 
sembly of  Illinois,  Section  3,  reads  as 
follows : 

"Land  surveying  as  covered  by  this 
Act  refers  only  to  surveys  for  determina- 
tion of  areas  or  for  the  establishment  of 
land  boundaries  and  the  subdivision  and 
platting  of  land." 

The  word  survey  as  it  is  used  today, 
when  not  used  in  connection  with  the 
word  land,  seems  to  mean  any  kind  of  an 
investigation  ranging  from  a  survey  to 
determine  how  many  apples  are  in  storage 
in  any  certain  town,  to  a  survey  to  de- 
termine how  much  water  power  can  be 
developed  from  a  certain  water-shed. 

The  Land  Surveyor's  Not  Inconsiderable 
Joi 

Land  Surveying  might  perhaps  be  de- 
fined as  the  art  of  determining  what  the 
man  who  worked  25.  50  or  100  and  more 
years  ago,  did  and  did  wrong.  It  is 
certainly  not  the  art  of  determining  what 
the  surveyor  who  worked  100  years  ago 
should  have  done.  Any  professional  en- 
gineer knows  what  should  have  been  done, 
but  the  land  surveyor  must  find  out  and 
prove  what  the  ancient  surveyor  did  do. 
He  must  prove  it  so  conclusively  that  no 
other  land  surveyor  or  layman  can  suc- 
cessfully dispute  him.  He  must  do  this 
notwithstanding  the  fact  that  most,  if 
not  all  the  original  monuments  have  been 
destroyed  by  time.  He  must  do  it  not- 
withstanding the  fact  that  hardly  any 
two  miles  seem  to  have  been  measured 
with  the  same  chain.  He  should  and  he 
usually  does  know  the  working  habits  of 
the  man  who  surveyed  100  years  before 
him. 

Straight  lines  the  land  surveyor  must 
run  and  accurate  measurements  he  must 
make,  but  these  are  only  a  small  part, 
frequently  the  least  important  part,  of 
his  task  in  finding  the  location  of  an 
old  corner.  He  must  have  a  legal  mind 
and  act  as  a  judge.  He  must  find  and 
examine  witnesses  th?-t  hov  m  ton<iue 
and  yet  speak  much  more  truth  to  him 
than  the  witnesses  who  present  them- 
selves  and   make  much   noise. 

The  land  surveyor  is  often  called  upon 
to  tell  what  is  meant  by  an  old  deed 
that  says  what  it  does  not  mean;  to  take 
a  description  that  will  not  close  and 
make  it  close.  Why  must  he  make  it 
close?     Because   the  fact  that   a  descrip- 
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tion  ia  faulty,  does  not  deprive  an  owner 
of  his  property,  and  if  the  land  sur- 
veyor cannot  tell  a  man  what  he  owns — 
who  can?  The  court?  Yes,  hut  without 
the  expert  testimony  of  one,  two,  three 
or  more  land  surveyors,  who  may  agree 
or  disagree,  the  court  cannot  decide. 

The  land  surveyor  has  never  had  the 
proper  respect  from  the  engineer  or  from 
the  general  public.  Pehaps  that  is  be- 
cause it  took  so  much  less  care  and 
ability  to  make  the  original  mistakes  in 
the  surveys  which  created  the  townships, 
sections  and  subdivisions,  than  it  does  to 
find  out  what  those  original  mistakes 
were. 

Where   Was   That    Stake   Set   100    Years 
Ago? 

It  takes  a  great  deal  of  training,  work, 
experience,  care,  thought,  and  considera- 
ble judgment  and  ability  to  be  able  to 
tell  where  a  stake  that  was  set  25,  50 
or  100  years  ago,  actually  was  located, 
and  that  is  the  task  of  the  land  sur- 
veyor today. 

Other  things  being  equal  it  is  best  ac- 
complished by  a  man  familiar  with  local 
conditions.  Surely  it  is  not  the  task 
for  the  man  who  has  devoted  his  efforts 
to  other  lines  of  engineering  and  not  to 
land  surveying.  Ability  to  build  a  bridge, 
a  tunnel,  a  railroad,  a  sewer  or  a  water 
power  plant  does  not  prove  ability  to 
find  a  lost  property  corner.  Surely  the 
restoration  of  property  corner  monuments 
is  important  enough  to  be  done  only  by 
those  who,  by  reason  of  experience,  know 
how  to  place  the  monument  where  the 
corners  actually  are.  No  man  should 
be  licensed  to  make  a  land  survey  sim- 
ply because  he  is  a  good  engineer  or  a 
good  architect. 

In  a  small  town  the  engineer  is  an  arch- 
itect, engineer  and  a  land  surveyor,  he 
works  at  all  three  and  knows  pretty  well 
how  to  do  all  three  because  he  has  had 
experience  in  all  three.  But  in  the  large 
city,  where  property  values  are  high,  and 
property  lines  more  important,  the  engi- 
neer and  architect  usually  confine  them- 
selves to  engineering  and  architecture 
and  do  not  attempt  to  make  land  surveys. 

Some  Pertinent  Questions 

The  last  part  of  Section  17  of  the  pro- 
posed Indiana  bill  reads  as  follows: 
"Nothing  in  this  Act  shall  be  construed 
as  prohibiting  registered  professional  en- 
gineers from  making  land  surveys."  Why 
not  add,  "Nothing  in  this  Act  shall  be 
construed  as  prohibiting  a  land  surveyor 
from  practicing  professional  engineering? 
Why    not   provide    that   a   lawyer    or   an 


abstractor,   or  a  real   estate  agent  may 
practice  land  surveying? 

One  of  the  strongest  arguments  for  the 
act  is  the  determination  of  "property 
rights,"  yet,  you  would  license  men  to 
restore  property  lines  who  do  not  know 
how  to  do  so.  If  an  engineer  knows  how 
to  make  land  surveys  then  register  him 
also  as  a  land  surveyor;  but  would  you 
refuse  to  register  an  expert  engineer  as 
a  professional  engineer  because  he  did 
not  know  how  to  make  land  surveys? 
License  Law   Suggestions 

May  I  suggest  that  you  provide  that  an 
applicant  may  be  registered  as  a  profes- 
sional engineer  and  land  surveyor  or  as  a 
land  surveyor  or  professional  engineer, 
but  that  his  right  to  be  registered  as  a 
professional  engineer  shall  be  passed  upon 
by  the  professional  engineer  members  of 
the  board  and  that  his  right  to  be  regis- 
tered as  a  land  surveyor  shall  be  passed 
upon  by  the  land  surveyor  members  of 
the  board;  that  the  professional  engineer 
shall  not  make  surveys  herein  defined 
as  land  surveys  but  may  make  any  other 
kind  of  surveys;  that  the  land  surveyor 
may  make  any  kind  of  surveys  but  may 
not  do  professional  engineering  unless 
also  registered  as  a  professional  engineer. 


THE    SIGNIFICANCE    OF    LOCAL 

CONDITIONS  IN  THE  DESIGN 

OF  BRICK  PAVEMENTS 

By    Maurice    B.    Greenough,    Secretary    Ka- 

tional  Paving  Brick  Manufacturers' 

Association,  Engineers  Bldg., 

Cleveland,  Ohio. 

(Editor's  Note:  This  statement  is 
often  made  in  connection  with  engineer- 
ing designs:  "There  is  no  hard  and  fast 
rule;  it  all  depends  on  local  conditions." 
There  is  little  help.  Indeed,  in  that  state- 
ment to  the  average  or  relatively  inexpe- 
rienced engineer.  Practically  speaking,  the 
variety  of  local  conditions  is  not  Infinite. 
Much  good  comes  from  a  study  made  to 
evaluate  local  conditions,  to  some  degree, 
and  to  recommend  construction  procedure 
for  each  condition  so  recognized.  In  this 
paper,  before  the  Illinois  Society  of  Engi- 
neers, Mr.  Greenough  presents  the  guid- 
ing principles  to  be  followed  in  determin- 
ing the  best  types  of  brick  pavement  de- 
signs for  certain  local  conditions.) 

We  hear  and  read  repeatedly  that  "local 
conditions"  need  to  be  reckoned  with  in 
the  design  and  construction  of  pavements. 
Now,  constant  repetition  emphasizes  some 
thoughts  and  adds  clarity  to  their  mean- 
ing scope  or  application,  in  practical 
ways.     To  the  contrary,  there  are  numer- 
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FIG.  1.  THIS  CROSS-SECTION 
SHOWS  THE  USUAL,  FORM  OF 
ROLLED-BASE  BRICK  PAVEMENT 
FOR  COUNTY  ROADS. 

The  Wooden  Edging  May  be  Allowed 
to  Remain  in  Place  After  the  Pavement 
is  Built,  or  it  May  be  Removed.  The 
Filler  used  for  this  Type  is  Customarily 
a  Flexible  One  (Bitummous  Material  or 
sand)  ;  the  Bedding,  Sand  or  a  Similar 
Material ;  and  the  Base  Broken  Stone, 
Gravel  or  Crushed  Slag  Bound  with 
Screenings  of  the  Particular  Material 
Used,  or  Bituminous  Material. 

ous  excellent  propositions  that  are  made 
increasingly  vague  by  continual  reitera- 
tion. It  is  much  to  be  feared  that  the 
term  "local  conditions,"  as  used  in  pav- 
ing engineering,  falls  into  the  latter  class. 
The  more  the  expression  is  used  the  less 
real  meaning  it  conveys. 

Experience  has,  with  all  of  us,  very 
much  to  do  with  our  conception  of  what 
"local  conditions"  denotes.  Accordingly, 
we  may  have  concluded  that  problems  as- 
sociated with  financing  improvements  are 
of  paramount  importance,  or  perhaps 
those  of  location  or  traffic  or  subsoil  and 
foundation,  or  any  one  of  several  phases 
of  the  question. 

The  Illusive  "Standard''  Type. 

The  fact  remains  that  each  of  us  reads 
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FIG.  2.  THIS  IS  A  SPECIMEN 
CROSS-SECTION  OF  A  BRICK  PAVE- 
MENT, ON  A  CONCRETE  BASE,  FOR 
COUNTY  HIGHWAYS. 

Bituminous  Material  or  Sand  Would 
be  Used  as  the  Filler,  and,  for  the  Bed- 
ding, Sand  or  a  Like  Material. 


into  our  conception  of  "local  conditions" 
a  meaning  that  harmonizes  with  our  own 
experience.  There  has  been  no  procedure, 
established  by  professional  custom  or 
agreement,  that  constitutes  a  well-round- 
ed guide  for  the  identification  and  solu- 
tion of  such  matters.  That  such  a  state- 
ment  can  be  made  is  unfortunate,  but 
not  surprising. 

Let  us  recall  for  a  moment  that  not  so 
long  ago  efforts  were  being  made  to 
create  "standard"  types  of  paving  that 
could  be  used  universally,  with  as  much 
economy  in  one  place  as  another,  All 
this  effort,  if  it  had  any  justification, 
must  have  rested  upon  one  assumption, 
and  no  other,  that  conditions  found  sur- 
rounding each  and  every  proposed  pav- 
ing project,  likewise  were  standardized. 
As  well  attempt  to  equip  all  men  with 
the  same  size  and  kind  of  shoe.  As  feet 
vary,  so  do  all  the  details  of  different 
paving  projects. 

When  adherence  to  "standard"'  types 
prevailed  the  adoption  of  any  paving  type. 
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FIG.  3.  AN  ADAPTION  OF  THE 
ROLLED-BASE  TYPE  OF  BRICK 
PAVEMENT  IN  CITY  STREET  CON- 
STRUCTION. 

other  than  so-called  standard,  could  be 
had  only  by  proving  conclusively  that  the 
"standard"  type  could  not  meet  the  situa- 
tion. The  burden  of  proof  had  to  be  as- 
sembled to  support  the  negative  of  the 
proposition. 

There  could  have  been  but  one  outcome 
for  street  and  highway  building  if  the 
pursuit  of  the  (now-recognized)  illusive 
"standard"  had  continued.  That  would 
have  been  the  failure  of  so  large  a  pro- 
portion of  paving  improvements  that  tax- 
paying  citizens  would  have  turned  away 
from  such  things.  They  would  have 
denied  themselves  the  benefits  of  paved 
thoroughfares  because  of  the  price,  in 
waste  and  inefficiency,  they  would  have 
been  compelled  to  pay. 

True  Designing. 

Happily,  the  trend  of  engineering  prac- 
tice today  in  paving  design  is  away  from 
the   use   of   "standard"    types    of   paving 
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and  toward  the  selection  or  forms  of  pav- 
ing, of  all  kinds,  that  best  satisfy  the 
requirements  of  the  particular  project  for 
which  paving  is  being  chosen.  This  in- 
dicates that,  however  seductive  might 
have  been  the  appeal  of  uniform  treat- 
ment for  all  paving  improvements.  It 
could  not  prevail  against  the  conservative 
engineering  thought  which  would  build 
structures  suitable  to  the  needs  of  given 
situations.  If  one  may  gauge  the  progress 
of  engineering  sentiment  and  classify  it 
while  yet  it  is  in  a  state  of  change,  one 
would  say: 

First — That  eventually  as  much  care, 
in  proportion  to  the  nature  of  the  work, 
will  be  bestowed  upon  the  examination 
of  a  proposed  paving  project,  in  securing 
the  fundamental  data  necessary  for  eco- 
nomic designing,  as  would  be  exercised 
in  securing  facts  for  the  design  of  bridge 
piers  or  high  building  foundations. 

Second — That  where  two  or  more  pave- 
ments as   designed   and   bnilt   happen   to 
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FIG.  4.  THIS  IS  A  TYPICAL  CROSS- 
SECTION  OF  THE  MONOLITHIC 
BPaCK  PAVEMENT  FOR  COUNTY 
RO.\DS.  THE  BRICK  ARE  BEDDED 
IN  THE  GREEN   CONCRETE  BASE. 

In  Comparing  the  Dimensions  of  this 
Type  of  Brick  I*avenient  witli  Other 
Types,  the  Depth  Considered  is  the  Com- 
bined Depth  of  Brick  and  Base. 

be  similar  in  all  respects,  then  it  will  be 
because  the  basic  situations  surrounding 
each  of  them  likewise  happen  to  call  for 
the  same  treatment. 

Brick  Pavements  Analyzed. 

Admittedly,  the  design  of  pavements  by 
the  method  of  assembling  all  pertinent 
data,  and  the  selection  of  a  type  based 
upon  the  consideration  of  all  the  available 
resources,  imposes  a  volume  of  work  upon 
the  designing  engineer  larger  than  alleged 
"designing"  by  the  adoption  of  some 
"standard."  But  we  believe  that  whatever 
additional  effort  is  required  to  be  put 
forth  more  than  justifies  itself  to  engi- 
neers who  would  use  public  money  to  the 
best  advantage. 

Let  us  now  consider  the  possibilities  of 
brick  pavements  as  to  the  available  types 
of  construction.     A  brick  pavement  is  a 


composite  structure.  It  has  three  ele- 
ments: Wearing  surface,  bedding  and 
foundation. 

The  relation  between  these  several 
elements  is  most  clearly  defined,  and  the 
necessary  data  for  design  assembled,  by 
beginning  the  analysis  with  the  founda- 
tion. 

The  Funndafion. 

By  foundation  we  mean  the  natural  soil 
underlying  the  pavement  plus  the  arti- 
ficial base,  if  such  proves  to  be  required. 
The  two  must  be  studied  as  one  element. 
Where  the  natural  soil  is  high  in  the 
properties  ascribed  as  essential  in  uphold- 
ing the  pavement  structure,  namely  well- 
drained  and  therefore  probably  stable, 
less  requirements  are  exacted  from  an 
artificial  support.  Conversely,  where  the 
natural  soil  seems  unsuitable  for  the  per- 
formance of  its  proper  functions,  one  of 
two  courses  is  open  to  the  designer. 

He  may  take  steps  to  improve  the  char- 
acter of  the  sub-soil  or  he  may  throw  all 
the  burden  of  pavement  support  upon  the 
artificial  base. 

The  comparative  values  of  the  alternate 
methods  may,  we  believe,  be  summed  up 
thus:  If  the  sub-soil  is  favorable  to  the 
performance  of  its  functions,  then  the 
burden  of  supporting  the  pavement,  and 
Its  loads,  is  thrown  upon  the  natural 
earth.  The  artificial  base  primarily 
serves  as  a  medium  for  the  transmitting 
of  loads  and  forces  from  the  wearing  sur- 
face to  the  natural  foundation  where  they 
are  fitly  disposed  of.  On  the  other  hand, 
if  the  sub-soil  is  not  capable  of  render- 
ing proper  service,  then  all  the  capacity 
for  pavement  support,  and  everything 
which  that  entails,  must  be  provided  for 
in  the  artificial  base. 

As  a  matter  of  practical  record,  we  have 
had  sufficient  evidence  presented  to  us  in 
the  recent  past  (and  doubtless  we  shall 
have  more  in  the  future)  to  show  that 
recourse  to  this  last  procedure  results 
only  in  waste  and  inefficient  pavement 
construction.  We  must  then  build  our 
pavement  bases  as  bridges,  and  the  cost 
of  such  construction  as  would  accomplish 
what  is  intended,  would  be  prohibitive, 
even  if  it  had  the  justification  of  good 
sense.  We  know  that  in  the  long  run  it 
is  cheaper  to  improve  deficient  sub-soils, 
once  and  for  all,  than  it  is  to  repair 
broken  down  pavements.  Of  the  two 
methods,  the  first  is  obviously  the  more 
to  be   desired. 

Let  the  foregoing  discussion  serve  to 
establish  the  need  of  a  most  thorough 
sub-soil  study  in  each  case  of  brick  pave- 
ment design.     The  strong  and  weak  char- 
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acteristlcs  of  the  soil  will  be  disclosed 
thereby  which  will  guide  the  selection, 
and  the  proportioning,  of  the  artificial 
support.  By  this  method,  we  establish 
whether  or  not  an  artificial  base  is  needed, 
and  if  so,  substantially  how  much  of  a 
given  kind  of  base  is  required  to  meet 
the  situation. 

With  this  general  analysis  in  mind,  it 
is  now  opportune  to  point  out  the  fact 
that  there  are  many  forms  of  artificial 
bases  adequate,  under  proper  conditions, 
for  brick  pavements,  for  example,  con- 
crete, hardened  or  green;  rolled  stone, 
gravel  or  slag,  screenings  or  bituminous 
•bound;  and  worn  macadam  or  concrete 
pavements.  A  selection  from  these  bases 
is  available  for  any  project  under  con- 
sideration. And  the  speaker  would  re- 
emphasize  an  opinion  already  expressed: 
That  he  believes  that  single  projects  may, 
in  time,  be  under-laid  with  several  types 
of  bases  according  to  the  nature  of  the 
natural  foundation. 

With  brief  reference  to  the  fact  that 
there  are  many  cases  where  no  artificial 
base  is  required,  let  us  dismiss  the  ques- 
tion of  the  base  and  proceed  to  a  discus- 
sion of  the  bedding. 

The   Bedding. 

In  this  element  of  a  brick  pavement,  we 
have  the  medium  that  serves,  like  the 
artificial  base  under  proper  conditions,  to 
transmit  loads  and  forces,  and  probably 
to  absorb  a  certain  amount  of  them,  frac- 
tional of  the  total  at  the  most.  The 
bedding  likewise  is  a  construction  expedi- 
ent, to  furnish,  as  the  name  implies,  a 
convenient  resting  place  for  each  brick 
so  that  its  position  is  consistently  secure 
with  reference  to  other  brick,  and  like- 
wise with  reference  to  surface  elevation. 
The  bedding  is  a  means  of  securing  a 
smooth  surface. 

Experience  shows  that  the  bedding  is 
an  important  factor  to  be  c*isldered  in 
brick  pavement  design.  Foundation  may 
be  studied  and  base  selected  (and  sub- 
sequently built)  with  the  greatest  skill 
and  economic  good  judgment.  But  if  the 
bedding  is  not  in  proper  accord  with  the 
rest  of  the  structure,  a  successful  pave- 
ment may  not  be  had.  The  controlling 
consideration  is  the  composition  of  the 
filler  between  the  brick. 

If  the  filler  is  of  a  kind,  like  asphalt  or 
sand,  that  permits  slight  movements  or 
readjustments,  under  traffic,  of  any  single 
brick  without  reference  to  a  change  in 
position  of  any  other  brick,  then  the  bed- 
ding must  likewise  permit  this  movement. 
If,  on  the  other  hand,  the  filler  is  cement 
grout,  and  the  movement  is  of  the  surface 


acting  as  a  slab,  then  the  bedding  must 
likewise  be  of  a  character  to  act  similarly, 
over  an  area  equivalent  to  the  affected 
area  of  the  wearing  surface. 

The  general  practice  of  engineers  to- 
day is  to  use  sand  and  similar  materials 
in  conjunction  with  bituminous  and  sand 
fillers.  Where  the  filler  is  cement  grout, 
one  of  two  methods  may  be  followed.  The 
bedding  may  become  one  with  the  base, 
as  when  the  brick  are  laid  in  green  con- 
crete, or  a  cement-sand  bed  may  be  used. 

Thus  the  distinction  is  drawn  between 
"flexible"  and  "rigid"  brick  pavements. 
As  to  the  effect  on  the  artificial  base,  it 
may  be  said  that  the  use  of  cement  grout 
filler  predicates  the  adoption  of  a  con- 
crete base  and  thus  creates  a  "rigid"  type 
of  pavement,  while  many  other  bases,  in 
addition  to  concrete,  are  available  for  the 
"flexible"  types.  T6  none,  by  any  means, 
may  be  awarded  a  place  as  "standard." 
Some  Fundamental  Principles. 

If  the  terms  "flexible"  and  "rigid"  do 
not  convey  an  adequate  picture  of  the 
distinctions  in  type  involved,  let  it  be 
said  that,  with  the  former,  the  wearing 
surface  is  relieved,  in  some  measure,  of 
the  load-supporting  function.    In  the  case 
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FIG.  5.  THIS  IS  A  WELI>-KNOWN 
FORM  OF  BRICK  P.WEMENT.  ON  A 
CONCRETE  BASE,  FOR  CITY 
STREBTS. 

With  an  Asphalt  Filler,  for  Example, 
the  Bedding  Would  be  of  Sand,  or  a 
Similar  Material.  If  the  Filler  is  Ce- 
ment Grout,  then  the  Bedding-  Should  be 
a  Cement-Sand  Composition,  and  Longi- 
tudinal Expansion  Cushions  Should  be 
Allowed  for  Against  Each  Curb.  The 
Depth  of  Cushion  Should  be  the  Com- 
bmed  Depth  of  Brick,  Bedding  and  Base. 

of  the  latter,  the  wearing-surface,  bedding 
and  foundation,  united  as  they  are  in  a 
solid  slab,  must  of  necessity,  share  each 
in  some  measure  at  least,  in  the  structural 
reactions  of  the  pavement  as  a  whole.  And 
th^  assertion  may  be  ventured  that,  with 
the  "flexible"  type  of  pavement,  less  base 
compared  with  the  "rigid"  is  needed.  If 
loads  are  properly  transmitted  to  suitable 
sub-soils. 


108 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  3 


The  development  of  the  practice  of  us- 
ing brick  3  ins.  deep,  with  a  "flexible" 
filler,  rests  upon  the  above  distinctions. 
And  so  we  find,  in  most  instances,  brick 
of  the  4-in.  depth  used  in  the  rigid  types 
of  construction.  But  the  fundamental 
principles  already  mentioned  as  involved 
in  the  competency  of  sub-soil  support  are 
identical  in  application  to  the  two  types. 
The  better  the  support  from  the  sub-soil, 
the  less  of  artificial  provision  for  its 
needs  to  be  made,  in  the  structural  as- 
sembly of  the  pavement.  And  of  course 
that  means  more  economical  designing, 
and  hand  in  hand  with  better  designing, 
the  conservation  of  funds  thus  effected, 
and  more  efficient  service  from  the  pave- 
ments when  built. 

We  believe  that  it  is  self-evident  that 
if  there  is  any  virtue  in  our  analysis, 
types  of  construction  of  brick  pavements 
are  not  lightly  to  be  selected.  We  must 
bear  in  mind  that  the  chief  attainment 
sought  is  the  maintenance  of  the  wearing 
surface    of    the    pavement    (every    pave- 
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FIG.  6.  SHOWING  A  COMBINATION 
OF  ROLLED  BASE  AND  SEPARATE 
CURBING  FOR  COUNTY  ROAD  BRICK 
PAVING. 

ment)  in  a  normal  position  for  the  per- 
formance of  its  service.  We  are  not 
vitally  concerned  with  how  this  is  ac- 
complished provided  it  is  done. 

We  need  wearing  surfaces  for  our  pave- 
ments which  possess  endurance  in  pro- 
portion to  all  possible  future  demands  of 
traffic.  Correctly  built  brick  pavements 
are  enduring  under  traffic  and  the  brick 
themselves  are  practically  immune  to  the 
disintegrating  influences  of  natural  forces 
like  water  and  frost.  The  principles  of 
good  designing  might  therefore  be  laid 
down  about  as  follows: 

Fxr&t — Let  the  sub-soil  be  studied  ex- 
haustively and  its  probable  behavior  cata- 
logued, from  one  end  of  the  project  to 
the  other. 

Second — Let  the  nature  and  proportions 
of  the  artificial  base  be  determined  only 
after  the  filler  to  be  used  has  been  settled 
upon.     Also,   after   a   painstaking  search 


for,  and  selection  of,  the  materials  which 
will,  at  the  least  cost,  insure  the  satis- 
factory performance  of  the  requirements 
of  the  base.  Maximum  serviceability  at 
minimum  cost. 

Third — Let  us  not  be  hesitant  at  in- 
cluding more  than  one  type  of  construc- 
tion in  a  single  improvement  project,  if 
conditions  found  indicate  the  wisdom  of 
doing  so. 

Fourth — Let  every  step  in  this  pre- 
liminary study  and  search  for  funda- 
mentals be  made  a  matter  of  accurate 
public  record  in  every  detail. 

Fifth— AnA  finally  let  us  build  with 
that  exactitude  and  care  which  will  im« 
part  to  the  completed  structure  all  the 
service-quality  which  is  the  inherent 
property  of  each  and  every  material  en- 
tering it. 

Actual  Study 

And  now,  has  all  this  discussion  a  prac- 
tical bearing  upon  pavement  design?  We 
believe  it  has.  If,  instead  of  assuming, 
broadly  and  without  detailed  study,  that 
a  particular  form  of  brick  (or  any  other 
pavement)  will  answer  the  purpose  for 
every  paving  project,  and  then  saying 
that  "local  conditions"  may  perhaps 
modify  the  choice,  we  study  all  such  con- 
ditions and  evolve  the  best  type  we  can 
in  each  instance,  no  one,  we  believe, 
will  deny  that  progress  will  have  been 
made  in  connecting  up  type  of  construc- 
tion and  service.  That  means  better  pav- 
ing for  the  taxpayers'  money.  Our  chief 
objection  to  the  thoughtless  use  of  the 
expression  "local  conditions,"  and  none 
will  gainsay  the  prevailing,  if  diminish- 
ing, prevalence  of  the  custom,  is  that  it 
leads  directly  to  loose  thinking  and  still 
looser  designing.  What  we  need  most  is 
an  appreciation,  not  of  comparative  "local 
conditions,"  but  of  absolute  local  condi- 
tions. Paving  types  selected  in  this  at- 
titude of  mind  will  meet  their  service- 
requirements  because  they  are  built  for 
the  conditions  as  and  where  they  exist 
and  not  for  some  location  fifty  miles 
away. 


CONCRETE  VIADUCT  ADDS  VALU- 
ABLE  BUSINESS   BLOCK  TO 
KNOXVILLE,  TENN. 

By  Carlos  C.  Campbell,  Publicity  Secretary, 

Kn-oxville  Board  of  Commerce,  Knoxville, 

Tenn. 

Transforming  a  business  block  from  a 
row  of  shooting  galleries,  cheap  photo- 
graph shops  and  second-hand  stores  to  a 
block  of  first  class  retail  houses  is  the 
feat  accomplished  by  the  new  reinforced 
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concrete  viaduct  recently  completed  in 
Knoxville,  Tenn.  This  new  viaduct  also 
provides  a  more  direct  connection  be- 
tween the  main  business  section  of  the 
city  and  the  business  district  now  being 
developed  north  of  the  southern  Railway 
lines,  and  facilitates  the  handling  of 
traffic  over  Gay  Street,  the  leading  busi-- 
ness  street  of  the  city. 

Replaces  Steel  Truss  Bridge 

The  new  concrete  viaduct  replaces  the 
former  steel  truss  bridge  across  the  rail- 
road tracks,  which  ended  at  Jackson  Ave- 
nue with  a  grade  of  6;/<  per  cent.  It 
passes  over  Jackson  Avenue  and  extends 
to  Vine  Avenue  on  a  grade  of  only  1  per 
cent.  Because  of  the  former  excessive 
grade,  desirable  retail  stores  had  been 
kept  out  of  that  block  of  Gay  Street. 
One  large  retail  furniture  hovise  was  the 
only  exception  in  over  fifteen  years,  and 
it  soon  moved  to  a  better  location.  The 
building  it  vacated  stood  empty  until  it 
was  occupied  by  a  clothing  manufacturer. 
Creates   New   Business   Block 

The  old  buildings  on  the  west  side  of 
this  block  were  only  one  and  two  stories 
high.  The  new  viaduct  ran  just  a  few 
feet  below  the  roofs  of  the  one-story 
buildings.  Eight  of  these  old  structures 
have  already  been  razed  and  new  and 
attractive  buildings,  three  and  more 
stories  high,  are  taking  their  places. 
Other  buildings  are  planned,  and  the  en- 
tire block  will  soon  be  filled  with  mod- 
em structures.  The  buildings  on  the  east 
side  of  the  street  were  three,  four  and 
five  stories  high.  These  were  converted 
into  valuable  retail  buildings  by  chang- 
ing the  floor  levels  to  that  of  the  new 
street  level.  The  extension  of  the  via- 
duct and  the  elimination  of  the  steep 
grade  has  added  another  good  business 
block  and  has  helped  to  relieve  the  con- 
gestion. 

Desi.gn  Features 

The  viaduct  is  of  the  girder  type,  with 
spans  varying  in  length  from  19  to  38 
feet  in  order  to  accommodate  the  rail- 
road track  lay-out.  The  bents  support- 
ing the  spans  consist  of  five  columns, 
resting  on  heavy  reinforced  concrete  foot- 
ings extending  the  full  width  of  the 
bridge. 

Foimdations 

Foundations  of  the  columns  across  the 
railroad  yards  rest  directly  on  hard 
natural  clay.  Those  on  the  south  end, 
near  Jackson  Avenue,  as  well  as  the 
foundations  of  the  Jackson  Avenue  and 
Gay  Street  approaches,  are  supported  by 
Raymond  reinforced  concrete  piles.  The 
pile  foundations  were  necessary  because 


the  site  was  formerly  a  swamp.  Ray- 
mond concrete  piles  are  the  cast-in-place 
type.  A  steel  casing  was  driven  into  the 
ground  by  means  of  a  collapsible  steel 
core,  after  which  the  core  was  withdrawn 
and  the  casing  filled  with  concrete.  The 
cores  were  driven  by  a  2,000-lb.  steam 
hammer  until  the  average  of  the  last  few 
blows  did  not  exceed  ^-in.  Pile  lengths 
vary  from  20  to  40  feet,  and  the  thick- 
ness varies  from  an  average  of  18  inches 
at  the  top  to  6  inches  at  the  bottom.  The 
total  number  of  piles  driven  was  327,  and 
the  time  required  was  six  weeks.  This 
portion  of  the  work  was  executed  by  the 
Raymond  Concrete  Pile  Co.  of  New  York, 
owners  of  the  Raymond  patents.  This 
work  attracted  general  public  interest, 
and  large  crowds  frequently  gathered  to 
watch  the  process. 

Avproach  Fill 
The  Gay  Street  approach  consists  of  a 
fill    of   sand    and    gravel,    made    between 
two  concrete  retaining  walls  of  the  but- 


VIEW  SHOWING  WHERE  THE 
FILL  WAS  MADE  ON  GAT  STREET. 
KNOXVILLE,  BETWEEN  VINE  AND 
JACKSON  AVENUES. 

At  the  Left  is  Seen  the  Retaining  Wall, 
While  at  the  Right  the  Reinforced  Con- 
crete Piles  Have  Just  Been  Driven. 
After  the  Retaining  Wall  on  That  Side 
Was  Completed,  the  Street  Was  Filled 
With  .Sand  and  Gravel,  the  Street  Car 
Tracks  Being  Raised  as  the  Fill  Was 
Made.  There  Was  no  Interruption  to 
Street  Car  Trafflc  During  the  Entire  Con- 
struction. A  Heavy  Concrete  Pavement 
Was  Placed  Over  the  Fill  as  Soon  as  it 
Was  Completed. 


tress  type,  which  were  built  directly  on 
the  curb  line  of  the  old  street.  This  fill 
contains  8,500  cu.  yds.  of  sand  and  gravel, 
and  is  covered  by  an  8-in.  base  of  concrete 
on  which  asphalt  paving  is  laid.  This 
fill  was  made  by  dumping  the  sand  and 
gravel  from  side-dump  cars  on  the  street 
railway  track  and  washing  the  material 
into  place  by  a  4-in.  hose.  The  car  tracks 
were  raised  1  ft.  at  a  time  as  the  filling 
progressed,  and  street  railway  traffic 
was  not  interrupted  at  any  time. 
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Lighting  System 
The  lighting  system  of  the  viaduct  is 
unusual,  in  that  the  concrete  light 
standards  supporting  the  200-Watt  lamps 
are  entirely  outside  the  sidewalks,  leav- 
ing the  curb  lines  entirely  unobstructed. 
These  light  standards  were  especially  de- 
signed for  this  ivork.  and  are  made  of 
pink  granite.  They  will  outlast  any  form 
of  steel  pole,  which  in  time  would  be 
eaten  away  by  rust  and  the  gases  from 
the  railroad  engines.  Ducts  carrying  the 
lighting   wires  and   the  conduits  of  two 


his  articles.  In  the  present  paper,  pre- 
sented before  the  Illinois  Society  of  En- 
gineers, he  gave  some  very  valuable, 
specific  suggestions,  which  have  demon- 
strated their  worth  in  practice,  on  the 
maintenance  of  street  pavements  of  vari- 
ous types.) 

Street  maintenance  in  our  small  cities 
is  a  task  of  no  less  importance  than  in 
our  large  cities.  In  fact,  such  work  in 
cities  under  50.000  is  likely  to  be  made 
more  difficult  than  that  in  the  larger 
cities,   by   the  petty   jealousies   of   some 
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telephone  companies,  the  Western  Union 
Telegraph  Co.  and  the  local  gas  company 
are  out  of  sight  below  the  floor  of  the 
viaduct.  All  overhead  wires,  excepting 
trolley  wires,  crossing  the  railroad  at  this 
point,  have  been  removed. 

The  construction  of  this  viaduct  was 
financed  by  a  bond  issue  voted  by  the 
taxpayers  of  Knoxville  in  a  special  elec- 
tion. The  total  cost  of  the  viaduct  was 
1390,300. 

Personnel 

The  design  was  made  by  W.  B.  Cren- 
shaw, assisted  by  H.  M.  Ferrin,  both 
Knoxville  engineers.  The  contract  was 
awarded  to  M.  C.  Monday,  a  widely- 
known  contractor  of  Knoxville.  The  con- 
struction was  carried  on  under  the  direc- 
tion of  L.  W.  Frierson.  of  Knoxville. 


HOW  TO  MAINTAIN  STREETS  IN 
THE  AVERAGE  CITY 

By  Harlan  B.  Edwards,  City  Engineer,  City 
Hall,  Danville,  III. 
(Editor's  Note:  Mr.  Edwards  has  been 
a  frequent  contributor  to  Municipal  and 
County  Engineering  and  our  readers  are 
familiar  with  the  practical   character  of 


of  its  citizens.  Its  superintendence  calls 
for  the  services  of  an  engineer,  a  diplo- 
mat, and  one  with  an  unlimited  amount 
of  patience  and  courage,  to  direct  and 
prosecute  the  work  successfully.  It  is 
only  too  often  that  druggists,  merchants 
of  various  sorts,  or  plain  politicians  are 
appointed  to  these  offices,  to  the  obvious 
detriment  of  the  work. 

The  maintenance  of  our  streets  in- 
cludes the  care  of  dirt  roads,  as  well  as 
the  repair  of  pavements.  It  includes  the 
constant  attention  which  bituminous  and 
stone  roads  require,  as  well  as  the  re- 
pair of  holes  or  breaks  which  might  occur 
in  our  brick  or  concrete  roads.  It  in- 
cludes the  opening  and  replacement  of 
all  pavements  as  well  as  the  constant 
control  of  street  car  track  maintenance, 
and  it  finally  includes  the  continual 
checking  up  on  the  condition  of  all  grade 
crossings  lying  within  the  corporate 
limits.  Not  one  of  these  Items  can  be 
slighted  or  neglected. 

Maintenance  of  Earth  Streets. 
The    maintenance    of    dirt    streets    re- 
quires the  judicious  use  of  a  light  blade 
grader,  the  road  drag  or  one  of  its  com- 
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binations  in  the  form  of  the  road  planer 
or  one  of  the  various  makes  of  road  ma- 
chines. If  the  district  is  not  well 
equipped  with  storm  sewers,  the  services 
of  a  "handy  man"  are  required  to  clean 
out  the  waterways  and  build  new  cul- 
verts, crossings  over  gutters,  etc.  There 
is  little  difference  between  the  mainte- 
nance of  dirt  streets  and  country  roads 
other  than  taking  care  of  the  drainage 
which,  of  course,  is  much  more  com- 
plicated in  towns,  owing  to  the  frequent 
street  and  alley  crossings.  The  use  of 
the  blade  grader  early  in  the  spring,  to 
shape  up  such  roads  as  have  become  bad- 
ly rutted  and  pushed  out  of  shape  by 
winter  and   spring  traffic,   followed  by  a 

system  of  patrol  maintpnance  with  a 
light  drag,  is  probably  the  best  combi- 
nation for  this  work.  In  order  to  ac- 
complish this,  an  outfit  consisting  of  one 
man  and  a  on^horse  wagon,  together 
with  a  light  drag,  pick,  shovel,  hammer 
and  saw,  responsible  for  a  district  total- 
ing about  five  or  six  miles  of  road,  has 
proved  to  be  the  most  economical.  Of 
course  it  is  useless  to  attempt  to  keep  dirt 
streets  in  boulevard  shape  in  continuous 
wet  weather,  but  the  continuous  use  of 
such  an  outfit  as  this  will  do  much 
toward  keeping  the  streets  in  passable 
shape  and  improving  them  quickly  after 
the   wet   period   is   over. 

Oiling  Street/:. 

The  use  of  a  coating  of  asphaltic  road 
oil  has  proved  a  great  aid  in  waterproof- 
ing the  road  surface,  and  when  it  is 
used  it  should  be  applied  after  the  road 
has  been  put  in  good  condition.  If  the 
road  has  not  been  properly  shaped  and 
dragged,  the  use  of  oil  will  only  make 
conditions  worse. 

The  maintenance  of  street  pavements  is 
occasioned  by  the  formation  of  chuck 
holes  or  breaks,  due  to  the  general  wear 
of  traffic,  by  the  opening  of  pavements 
for  connections  or  repairs  to  underground 
pipes  or  cables,  and  by  the  damage  from 
poorly  constructed  and  maintained  street 
car  tracks.  Of  all  these  items  probably 
the  last  two  have  been  the  greatest  cause 
of  the  shortening  the  life  of  pavements. 
Maintenance    of    Bituyninons    Pavemriitn. 

Methods  of  repair  of  pavements  made 
necessary  by  general  wear  vary  with  the 
type  of  pavement  used.  The  surface  of 
bituminous  pavements  can  be  kept  in 
good  shape  by  the  frequent  use  of  surface 
treatments,  using  either  a  thin  asphaltic 
product  or  a  coal  tar  product  applied 
under  pressure  by  tank  wagons.  For  the 
ordinary  revitalizing  of  our  asphalt  or 
tar-bound  streets,  we  have  found  "Tarvia 


B"  applied  cold,  about  i/^  to  j^  gal,  per 
sq.  yd.,  to  be  very  economical  and  easy 
of  application.  A  number  of  our  pave- 
ments had  cracked  badly  and  had  ac- 
quired a  tendency  to  ravel  out  easily, 
with  the  formation  of  small  chuck  holes 
following  soon  after.  These  chuck  holes 
were  first  cleaned  out,  then  patched  with 
a  bituminous  concrete  mixture  2  ins. 
thick,  consisting  of  34-in.  crushed  stone, 
sand  and  "Tarvia  K.  P."  mixed  in  the 
prportions  of  6  yds.  stone,  2  yds.  sand  and 
one  50-gal.  barrel  "Tarvia  K.  P."  Two 
paint  coat  applications  of  "Tarvia  B," 
about  one  day  apart,  covered  lightly  with 
coarse  sand  or  stone  chips,  have  put  these 
pavements  in  shape  so  that  they  will  be 
able  to  withstand  traffic  for  several  years 
longer  without  additional  care. 

Most  of  our  troubles  with  brick  pave- 
ments have  been  the  replacing  of  a  few 
brick  here  and  there,  the  tops  of  which 
had  been  crushed  off  as  a  result  of  im- 
proper penetration  of  cement  grout  filler 
and  the  subsequent  expansion  due  to  in- 
crease of  temperature,  or  the  replace- 
ment of  the  worn  down  patches  of  soft 
brick  in  our  older  pavements.  General- 
ly speaking,  our  brick  pavements  have 
given  us  from  25  to  30  years  of  service, 
with  practically  no  maintenance  and 
many  of  these  pavements  are  still  in  ex- 
ceptionally good  condition,  and  give  in- 
dications of  many  more  years'  use, 
7?r.9i(r/ocJM,(7    Brick    Streets    With    Brick. 

Much  has  been  said  of  resurfacing  old 
brick  pavements  with  asphaltic  or  tar 
concrete,  but  where  paving  brick  may  be 
had  for  a  reasonable  price,  the  old  brick 
pavements  may  be  resurfaced  by  the  re- 
moval of  the  old  brick,  the  leveling  of 
the  sand  cushion  and  the  laying  of  a 
new  3-in.  vertical  fiber  -asphalt-filled 
brick  pavement  at  a  cost  which  will  not 
greatly  exceed  that  of  the  bituminous 
surfacing  and  will  furnish  a  wearing  sur- 
face much  more  foolproof  and  longer 
lived.  In  cities  where  asphaltic  pave- 
ments are  the  rule,  rather  than  the  ex- 
ception, this  may  not  be  exactly  true  on 
account  of  the  cheapness  of  the  asphaltic 
material  and  the  availability  of  experi- 
enced repairmen,  but  in  many  of  our 
smaller  cities,  where  the  mileage  of  brick 
streets  constitutes  the  greater  proportion 
of  the  entire  mileage  of  paved  streets,  the 
cost  of  a  bituminous  surface  is  somewhat 
higher,  owing  to  the  higher  cost  of  the 
mixture  laid  down  on  the  street  and  to 
the  necessity  of  shipping  in  a  mixing 
plant  to  handle  the  work.  Where  this 
type  of  surface  is  laid,  it  must  have  con- 
tinuous   maintenance   from    the    time    it 
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is  laid  and  probably  after  a  service  of 
from  8  to  12  years,  it  will  require  a  sur- 
face treatment  at  least  once  every  three 
years. 

In  1919  we  rebuilt  an  old  two-course 
brick  street  about  two  blocks  long  at  a 
cost  of  $2.98  per  sq.  yd.,  not  including 
excavation.  The  old  brick  wearing  sur- 
face and  the  sand  cushion  were  removed, 
a  3-in.  layer  of  concrete  mixed  1  to  6 
was  placed  on  top  of  the  old  lower  course 
of  brick,  a  new  sand  cushion  placed  on 
this  and  a  4-in.  asphalt-filled  brick  pave- 
ment  formed  the  wearing  surface.  The 
brick  were  of  the  straight  wire-cut 
variety,  laid  as  closely  together  as  pos- 
sible and  rolled  to  a  smooth  even  sur- 
face. Asphalt  filler  was  then  applied  by 
pouring  cans,  filling  every  joint  from  the 
top  to  the  bottom.  It  might  be  well  to 
state  at  this  time  that  besides  this  work 
we  have  laid  pavements  with  either  the 
straight  wire-cut  brick  or  the  vertical 
fiber  brick  with  no  lugs,  on  five  other 
streets,  a  total  of  nearly  two  miles  of 
this  type  of  pavement  and  have  experi- 
enced no  trouble  whatever  from  lack  of 
penetration  of  the  asphalt  filler.  In  most 
of  this  work  the  filler  was  poured  on 
and  "squeegeed"  into  the  joints. 
Protecting  Pavements  Against  Trench 
Settlement. 

The  greatest  source  of  uneven  surfaces 
resulting  in  chuck  holes  has  been  im- 
properly backfiled  trenches  under  the 
pavements.  On  this  account  municipal 
control  of  the  replacement  of  pavements 
over  openings  made  in  the  streets  for 
various  purposes  has  become  absolutely 
necessary.  More  trouble  has  been  expe- 
rienced and  more  pavements  have  been 
ruined  from  this  cause  than  from  any 
other.  Formerly  openings  could  be  made 
in  the  pavements  by  any  one,  the  dirt 
thrown  back  loosely,  the  broken  concrete 
piled  on  top  of  that,  the  sand  cushion 
laid  and  a  new  brick  surface  laid  and 
grouted.  This,  of  course,  was  bound  to 
settle,  and  it  formed  a  very  dangerous 
hole  in  the  pavement.  The  replacement 
of  these  sunken  portions  of  pavement 
still  form  a  considerable  amount  of  our 
yearly  maintenance.  Several  years  ago, 
however,  a  new  method  of  control  was 
adopted,  making  it  necessary  that  city 
forces  replace  the  dirt  and  the  pavement, 
using  a  concrete  base  about  1  ft.  thick 
and  extending  1  ft.  on  solid  ground  on 
al  sides  of  the  trench.  Since  this  has 
been  adopted  no  trouble  has  been  expe- 
rienced from  settlement.  An  improve- 
ment on  this  type  of  handling  the  work  is 
contemplated,  however,  consisting  of  the 


use  of  the  precast  8-in.  concrete  slabs  in 
sections  about  4  ft.  long  and  2  ft.  wide, 
reinforced  with  i/^-in.  steel  rods  placed  6 
ins.  on  centers  and  2  ins.  from  the  bot- 
tom of  the  slab.  As  many  of  these  slabs 
will  be  used  as  necessary  to  cover  the 
trench  completely,  and  they  will  be 
grouted  in  place  thoroughly.  It  is  hoped 
that  the  adoption  of  this  form  of  con- 
crete base  will  save  time  and  will  permit 
the  replacement  of  pavements  in  cold 
weather  when  it  would  be  impossible  to 
lay  new  concrete  in  the  street. 

The   Equipment   Required. 

The  equipment  necessary  to  handle  all 
this  work  is  simple.  A  1-ton  truck,  pre- 
ferably equipped  with  a  dump  body,  is 
suflBcient  to  handle  the  material  for  the 
average  small  city.  Along  with  this  a 
small  concrete  mixer  and  an  asphalt 
heating  kettle,  together  costing  not  over 
1500,  are  necessary  items.  A  few  men, 
including  a  foreman  and  two  or  three 
workmen,  form  the  nucleus  of  a  gang 
sufficient  to  keep  the  streets  in  good  re- 
pair the  year  round.  These  three  or 
four  men  are  enough  in  the  winter 
months  and  may  be  supplemented  in  the 
summer  by  additional  men,  using  the 
regular  men  as  straw  bosses.  The  small 
tool  equipment,  of  course,  consists  of  the 
necessary  shovels,  spades,  scoops,  picks, 
mattocks,  posthole  diggers,  axes  and  saws 
of  various  sizes,  together  with  hammers 
for  brick  work  and  carpenter  work  and 
several  50-ft.  sections  of  rope  of  various 
sizes.  Such  an  equipment,  supplemented 
by  other  small  items  when  needed,  will 
enable  the  men  to  handle  almost  any 
situation  from  the  removal  of  large  trees 
to  the  laying  of  good-sized  sections  of 
pavement  or  the  building  of  a  small 
bridge  if  necessary. 

Protecting     Paveynents     on     Car     Track 
Streets. 

Street  car  tracks  are  another  source  of 
trouble  on  paved  streets  and  if  their 
sphere  of  influence  is  not  curbed  the  rest 
of  the  street  is  often  ruined.  Where 
stone  or  gravel  ballast  is  used  for  street 
car  tracks  the  most  pronounced  destruc- 
tion is  found,  for  the  wave  motion  of 
the  street  railway  track  under  the  effect 
of  the  moving  loads  tends  greatly  to  dis- 
turb the  adjacent  pavement.  Where 
T-rails  are  used  the  wheels  of  wagons  and 
trucks,  when  turning  out  of  the  track, 
exert  a  strong  leverage  on  the  paving 
surface  and  grind  or  loosen  whatever 
paving  materials  are  in  the  way.  If  the 
paving  is  loosened  it  is  not  long  before 
the  effects  of  water  and  additional  mo- 
tion of  the  car  tracks  disturb  the  pave- 
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ment  for  a  considerable  distance  adjacent 
to  the  tracks. 

Under  most  franchises  the  maintenance 
of  the  pavement  between  and  adjacent  to 
the  railway  tracks  Is  taken  care  of  by 
the  street  railway  companies.  If  the  costs 
run  much  higher  than  the  maintenance 
of  the  pavement  on  the  rest  of  the  street, 
however,  the  result  is  that  the  least  pos- 
sible work  is  done.  It  falls  upon  the 
street  superintendent,  therefore,  to  keep 
after  the  street  car  companies  and  de- 
mand careful  and  substantial  paving  re- 
pairs along  and  between  the  tracks. 

In  some  cities  the  street  railway  com- 
panies have  adopted  a  new  type  of  con- 
struction for  their  track,  wherein  steel 
ties  are  used,  embedded  in  concrete  with 
a  minimum  of  9  ins.  of  concrete  beneath 
the  rail.  This  has  gone  far  to  cut  down 
destruction  caused  by  loose  tracks,  as  is 
seen  very  strikingly  in  Chicago  Heights, 
Ills.  In  this  city  street  car  tracks  on 
two  streets  were  laid  during  the  same 
year  and  had  the  same  type  of  surface, 
but  one  used  a  substantial  concrete  base 
under  the  ties,  while  the  other  used  stone 
ballast.  At  the  present  time  the  first 
named  pavement  is  in  perfect  condition, 
while  the  other  is  very  rough  with  many 
of  the  bricks  along  the  rail  considerably 
loosened  or  entirely  gone.  Such  track 
construction  as  this  may  be  cheaper 
initially,  but  is  much  more  expensive  for 
the  railroad  companies  to  maintain. 
Isolating  Car  Tracks  From  the  Pavement 
Proper. 

Wherever  the  flexible  type  of  construc- 
tion of  street  railway  tracks  is  used, 
however,  it  is  practically  impossible  to 
eliminate  the  bad  effects  of  the  moving 
track  and  it  is,  therefore,  necessary,  if 
the  adjoining  pavement  is  to  be  pro- 
tected, to  isolate  the  street  railway 
track  completely  from  the  paving  on  each 
side.  This  matter  is  one  which  has  been 
given  great  thought  by  many  capable 
engineers.  Several  designs  have  been 
made  which  accomplish  their  purpose 
admirably.  In  all  these  designs  the  con- 
crete header  or  subcurb  is  used,  extend- 
ing down  just  outside  the  ends  of  the 
ties  to  a  point  several  inches  below  the 
bottom  of  the  street  railway  track  bal- 
last. On  some  pavements,  such  as  con- 
crete, wood  block,  or  granite  block,  this 
subcurb  can  be  easily  extended  to  the 
surface  of  the  pavement,  while  it  is  hard 
to  accomplish  this  without  the  use  of  a 
different  paving  material  in  the  case  of 
asphalt  or  brick  with  a  soft  filler.  Even 
these,  however,  can  be  built  with  the 
line  of  separation  extending  to  the  sur- 


face of  the  pavement  it  a  metal  paving 
guard  is  installed  In  the  concrete  base, 
so  that  the  long  side  of  the  guard  ex- 
tends up  as  a  retainer  through  the  sand 
cushion  to  within  about  ^,-in.  of  the 
surface  of  the  brick  pavement  or  to  the 
surface  of  the  asphalt  pavement. 
Advantages   of  the   Sudcurb    or   Header. 

The  advantages  of  using  the  header  or 
subcurb  are  several.  It  affords  ample 
protection  from  poor  track  work  and 
from  the  lesser  movement  of  well  con- 
structed track,  thereby  reducing  the 
worries  of  the  street  repair  gang  and 
confining  the  damage  to  the  unit  in  which 
it  originates.  It  allows  tracks  to  be  re- 
paired, or  torn  up  and  relaid  without 
causing  damage  to  the  abutting  pave- 
ment. Repaying  of  the  track  space  will 
be  done  more  quickly,  for  the  two  curbs 
will  be  at  the  proper  street  level,  there- 
by serving  as  a  paving  line  during  such 
work.  This  type  of  construction  along 
street  railway  tracks  is  now  being  used 
by  many  of  our  most  progressive  cities. 
The  expense  is  not  great  when  the  bene- 
fits to  be  gained  are  considered.  It  is 
the  opinion  of  many,  however,  that  the 
cost  Of  the  header  curb  should  be  borne 
by  the  street  railway  company,  inasmuch 
as  it  is  necessitated  by  the  presence  of 
their  track  in  the  street. 

Pavement  on  Railroad  Crossings. 

The  pavement  within  and  along  street 
railway  tracks,  however,  is  not  the  only 
source  of  trouble.  The  portion  of  streets 
lying  within  the  right-of-way  of  railroads 
at  grade  crossings  is  oftentimes  the  most 
dangerous  portion  of  the  street  if  not 
properly  taken  care  of.  The  question  of 
maintenance  of  the  pavement  in  this  por- 
tion of  the  street  is  one  which  has  oc- 
cupied the  attention  of  railway  and  high- 
way engineers  for  many  years.  Many  dif- 
ferent types  of  surfaces  have  been  tried 
with  the  usual  reversion  to  the  old  form 
of  plank  crossing.  No  other  section  of 
the  highway  must  meet  conditions  as 
severe  as  those  imposed  upon  the  pave- 
ment adjacent  to  and  between  the  rails 
of  a  grade  crossing.  Demands  made  on 
it  are  two-fold.  It  must  fulfill  the  need 
of  highway  traffic  and  at  the  same  time 
conform  to  the  railroad  requirements.  As 
a  part  of  the  highway,  built  to  carry 
modern  motor  truck  traffic,  the  pavement 
must  be  of  sufficient  strength  to  carry  the 
loads  and  withstand  the  impact  caused  by 
the  wheels  of  heavily-laden  trucks.  The 
surface  must  be  as  durable  as  the  high- 
way of  which  it  is  an  important  link. 
From  the  traffic  point  of  view  any  pave- 
ment which  will  produce  a  smooth  even 
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surface  at  the  same  level  as  the  bearing 
surface  of  the  rail  Is  highly  desirable. 
A  crossing  free  from  nails,  which  might 
cause  punctures  or  penetrate  horses' 
hoofs,  and  free  from  jagged  splinters  of 
sharp  stones  •which  might  cut  tires.  Is 
much  needed.  Railroad  operation,  on  the 
other  hand,  requires  that  crossings  per- 
mit trains  to  pass  over  them  without 
shock,  danger  or  undue  noise.  Railroad 
maintenance  demands  easy  access  to  the 
ties  and  rails  and  that  the  crossing  pave- 
ment be  economicaly  repaired  and  re- 
placed. 

The  growth,  weight  and  volume  of 
traffic  during  the  past  few  years  has 
made  the  old  type  of  timber  crossings 
obsolete.  Newer  types  of  pavements  for 
this  purpose  have  been  evolved  by  ex- 
periment, yet  the  experimental  stage  is 
not  over.  One  type  consists  of  reinforced 
concrete  slabs  precast  and  set  into  place. 
Another  type  consists  of  crushed  stone 
maintained  with  stone  chips.  Still  an- 
other type  is  the  bituminous  concrete 
surface  held  in  place  near  the  rails  by 
paving  guards  or  the  bases  of  old  rails 
laid  on  their  side.  This  latter  type  of 
pavement  seems  to  have  given  good  serv- 
ice, where  it  has  been  used,  although  Its 
period  of  service  to  date  has  not  been 
great. 

Railway  maintenance  men  often 
neglect  their  grade  crossings  and  leave 
them  in  very  rough  condition.  The  re- 
sult is  either  broken  springs  on  trucks 
or  stalled  motors  on  the  track,  either  of 
which  is  dangerous.  It  is  necessary, 
therefore,  for  the  street  superintendent 
frequently  to  jog  up  the  memory  of  the 
maintenance  men  and  to  see  that  they 
keep  at  all  times  an  adequate  supply  of 
materials  at  each  crossing  to  maintain  it 
in  good  shape. 

Good  streets  can  not  be  produced  by 
any  method,  however,  with  Insutficient 
funds.  The  financing  of  street  mainte- 
nance work  is  a  problem  which  has  con- 
cerned city  officials,  especially  during  the 
last  few  years.  We  have  seen  the  in- 
creased cost  of  labor  and  materials  eat 
up  our  available  funds  and  leave  us  with 
only  a  portion  of  the  much  needed  work 
completed.  Appropriations  from  the  gen- 
eral fund,  together  with  the  money  de- 
rived from  the  road  and  bridge  taxes  be- 
came entirely  insufficient  to  handle  the 
work.  In  many  cities,  therefore,  the 
motor  vehicle  tax  was  adopted  as  a 
method  of  securing  additional  funds  for 
the  repair  of  streets.  In  some  cities  it 
has  been  contested  vigorously,  but  where 
the    ordinance    was    properly    drawn    up 


it  was  upheld  by  the  courts.  An  addi- 
tional source  of  revenue  has  been  taken 
up  by  some  cities  in  the  form  of  a  tax 
of  about  one-half  cent  per  gallon  on  gaso- 
line sales.  This  is  said  to  produce  a  very 
satisfactory  revenue,  and  has  the  advan- 
tage of  hitting  the  hardest  those  who 
use  the  streets  most.  Of  course  this  does 
not  reach  the  horsedrawn  vehicle  owners, 
but  since  the  amount  of  this  type  of 
traffic  has  greatly  decreased  in  our  cities, 
this  inequality  of  taxation  would  not 
amount  to  much.  It  is  hoped,  however, 
that  the  economic  readjustment  through 
which  we  are  now  passing  will  bring 
prices  back  to  a  reasonable  level,  and 
thus  enable  us  to  maintain  our  streets 
at  the  right  standard. 


RESOLUTIONS  ADOPTED  AT  GOOD 
ROADS  CONGRESS 

Among  the  resolutions  adopted  at  the 
Eleventh  American  Good  Roads  Congress, 
held  in  Chicago  Feb.  8-12,  which  show  the 
trend  of  advanced  thinking  among  high- 
way workers,  were  the  following: 

Urging  the  Interstate  Commerce  Com- 
mission and  the  Tailroads  immediately  to 
grant  a  reduction  of  25  per  cent  in  freight 
rates  on  road  building  materials  for  use 
in  constructing  public  highways. 

Urging  material  producers  and  contrac- 
tors to  reduce  the  cost  of  materials  and 
operation  to  a  point  that  will  permit  an 
immediate  start  in  the  development  of 
the  greatest  road-building  era  in  Amer- 
ican history. 

Protesting  against  the  killing  of  more 
than  5,000  and  the  injury  of  more  than 
14,000  persons  on  the  highways  of  the 
country  during  the  past  four  years,  con- 
demning reckless  speeding  and  demand- 
ing better  policing  of  the  highways,  bet- 
ter construction  and  inspection  of 
bridges  and  better  means  of  preventing 
grade-crossing  accidents. 

Urging  that  state  highway  departments 
be  divorced  from  politics  and  that  the 
salaries  of  highway  engineers  be  increased 
so  as  to  make  possible  the  employment  by 
highway  departments  of  the  most  compe- 
tent engineers  and  their  retention  in  the 
public  service. 

Recommending  that  the  United  States 
become  a  member  without  delay  of  the 
International  Road  Congress  and  instruct- 
ing the  executive  committee  of  the  Amer- 
ican Road  Builders'  Association  to  secure 
the  passage  by  Congress  at  Washington 
of  such  legislation  as  may  be  necessary 
to  that  end. 
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PaiTol  maintenance 
crew  patching  tvitk 
^^Tarvia-KP." 


Get  Your  Roads  Ready 
Now  for  the  Spring  Traffic 


W 


HEN  the  snow  goes,  look 
at  your  roads.  Have  they 
been  scarred  by  winter  ? 
Are  they  pitted  with 
small  holes? 


=***  With    the    coming    of 

is  cUantd  and  the  hot-  opting     traitic,    Small, 

torn    and  sides   are  -i  rll       1    U      1      „ ,^ 

painted  with  "Tarvia-  easily-hllcd  holcs  may 

KP." 

grow  into    expensive    re- 
pair jobs,  if  they  aren't  patched  in  time. 

"Tarvia-KP"  is  the 
perfect  patching  material 
for  surface  breaks  and 
holes  of  any  size  in  any 
type  of  hard-surface  road. 


It  requires  no  heating 


The  mixture  of 
"  Tarvia-KP,"  stone 
and  sand,  is  placed 
in  the  prepared  hole. 


and  is  extremely  easy  to  prepare,  handle 
and  apply.  Freezing  does  not  injure  it. 

"Tarvia-KP"  patching  material  may 
be  mixed  at  any  time  and  stored  until 
needed.  It  makes  a  smooth,  even,  per- 
fectly bonded  patch — a  patch  that  be- 
comes an  integral  part  of  the  road  itself. 

There  is  only  one  "KP"  and  that  is 
"Tarvia-KP"  patching  material  made  by 
The  Barrett  Company. 

Our  nearest  office  will 
gladly  send  jou  an  illus- 
trated manual  of  instruc- 
tions showing  each  step 
in  patching  a  road  with     „,  „i,,„,  ,>  „„;; 

<('T'  •        V' P   "  tamped    and  covered 

1  arVia-lVr  ,  with  screenings. 
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Urging  Congress  to  pass  without  delay 
the  bill,  now  pending  in  the  House  of 
Representatives  after  having  passed  the 
Senate,  which  authorizes  the  immediate 
allotment  by  the  government  of  one  hun- 
dred million  dollars  as  Federal  aid  to 
road  projects  for  the  year  ending  June 
30,  1922. 

Recommending  the  application  of  Fed- 
eral aid  to  the  construction  of  interstate 
highways  as  a  step  toward  the  ultimate 
formation  of  a  great  national  highways 
system. 


VALUABLE  TRADE  LITERATURE 

Reflecting  the  activity  in  the  municipal 
and  county  fields  some  exceptionally  in- 
teresting and  valuable  trade  literature  is 
being  issued  at  this  time.  We  present, 
herewith,  very  brief  reviews  of  some  of 
this  literature  which  has  been  brought 
to  our  attention: 

Catlexcay  Excavators  and  Power  Scrap- 
ers— Three  new  booklets  are  being  cir- 
culated by  Sauerman  Brothers,  1142  Mon- 
adnock  Block,  Chicago,  with  reference  to 
their  Dragline  Cableway  Excavators  and 
their  Power  Scrapers.  Pamphlet  No.  14 
gives  data  on  the  dragline  cableway  ex- 
cavator method  of  excavating  and  convey- 
ing sand  and  gravel,  and  is  illustrated 
with  views  of  typical  installations. 
Pamphlet  No.  12  describes  the  latest  de- 
velopments in  the  use  of  mechanical  drag 
scrapers  for  handling  gravel  from  the 
hillsides  and  explains  the  adaptability  of 
power  scrapers  for  small  pits.  Pamph- 
let No.  11  illustrates  practical  solutions 
of  various  storage  problems  by  use  of 
scrapers  and  dragline  cableways,  some  of 
this  information  being  published  in  this 
pamphlet  for  the  first  time.  The  pamph- 
let pertains  particularly  to  the  handling 
of  coal  from  storage  in  connection  with 
power  plant  operation. 

Tarvia  Roads — Three  new  Tarvia  book- 
lets have  just  come  from  the  press  bear- 
ing the  following  titles:  "How  A  Tarvia 
Macadam  Roadway  is  Constructed,"  "Tar- 
via Pavements,"  "Tarvia  Preserves  Roads 
and  Prevents  Dust."  The  first  named  has 
a  self-defining  title  and  is  a  complete  il- 
lustrated description  of  the  recognized 
procedure  in  constructing  a  Tarvia  Ma- 
cadam roadway.  The  second  named  book- 
let shows,  step  by  step  in  actual  photo- 
graphs, the  construction  of  a  Tarvia  pave- 
ment. The  third  booklet  is  a  discussion 
of  the  nature  and  advantages  of  Tarvia 
as  a  material  for  highway  construction 
and  maintenance. 


Hotc  American  Cities  Are  Paved — This 
is  a  circular  issued  by  the  Asphalt  As- 
sociation. 25  West  43rd  Street,  New  York 
City,  compiled  from  reports  of  city  en- 
gineers from  196  cities.  Tables  and  dia- 
grams are  presented  to  show  the  amount 
of  pavements  of  the  various  types  in 
these  cities. 

Steel  Forrns — Better  steel  forms  for 
copcrete  road  construction,  curb  and  gut- 
ter work,  sidewalks,  culverts,  fence  posts, 
walls  and  foundations  are  illustrated  and 
described  in  Bulletin  No.  36  issued  by  the 
Lakewood  Engineering  Co.,  of  Cleveland. 
The  Lakewood-Hotchkiss  line  of  forms 
is  described.  The  booklet  shows  the  ap- 
plication of  the  complete  line.  This 
method  of  construction  is  particularly  in- 
teresting as  by  its  use  better  concrete  and 
perfect  expansion  joints  are  practically 
certain. 

Texaco  Asphalt  Macadam — This  book- 
let tells  how  to  build  asphalt  macadam 
roads  and  is  issued  by  the  Asphalt  Sales 
Department  of  the  Texas  Co.,  17  Battery 
Place,  New  York  City.  It  gives  a  short 
discussion  of  the  entire  subject.  It  gives 
the  procedure  in  the  construction  of  Tex- 
aco Asphalt  Macadam  roads,  starting  with 
the  foundation  and  discussing  the  process 
step  by  step  to  the  finished  pavement. 
Cross  sections  are  shown  to  illustrate  the 
work  as  it  progresses  and  there  are  sev- 
eral photographs  of  actual  construction 
views  shown. 

yew  Pavements  at  Half  the  Cost — This 
is  an  interesting  booklet  just  issued  by 
the  Barber  Asphalt  Paving  Co..  Land 
Title  Building,  Philadelphia,  Pa.  It  deals 
with  the  re-construction  of  worn  out 
pavements  by  resurfacing  them  with  na- 
tive lake  asphalts.  Procedure  is  illustrat- 
ed and  described. 

Better  Roads  for  Maricopa  County, 
Ariz. — This  is  an  attractively  printed  and 
illustrated  booklet  published  by  the  Lake- 
wood  Engineering  Co.,  of  Cleveland,  de- 
scribing the  280-mile  road  job,  in  the 
county  named,  which  was  handled  by  the 
Twohy  Brothers'  contracting  organiza- 
tion. The  booklet  consists  largely  of  pic- 
tures. 

Weister  Method — This  monthly  period- 
ical is  issued  by  the  Webster  Manufactur- , 
ing  Co.,  4500  Cortland  Street,  Chicago. 
It  contains  a  great  deal  of  valuable  in- 
formation in  each  issue  pertaining  to 
Webster  power  house  equipment,  with 
special  reference  to  coal  and  ash  convey- 
ing machinery  for  use  in  the  water  works 
and  other  municipal  power  plants  and  in 
similar  installations. 
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WATER  WORKS  SECTION 


DESIGN  OF  MILL  AND  WORKSHOP 

FOR  MINNEAPOLIS  FILTER 

PLANT 

By    TI'.    N.   Jones,    Engineer   in    Charge,    City 
Hall,    Minneapolis,   Minn. 

It  has  been  the  writer's  experience  that 
on  almost  all  construction  jobs,  of  what- 
ever magnitude,  very  little  attention  is 
paid  to  the  construction  plant  layout  and 
the  Important  part  this  plays  in  the 
economy  of  construction.  This  lack  of 
attention  is  more  pronounced  on  jobs 
done  by  the  states  or  municipalities,  when 
using  force  account,  than  on  contract  jobs, 
but  even  the  contractor  is  very  likely  to 


and  sufficiently  strong  and  weather-proof 
to  carry  the  machinery  and  protect  the 
workers  from  the  elements,  for  unless 
this  is  done,  the  shop  will  shake  itself 
to  pieces  or  the  workmen  will  fail  to  give 
the  best  of  service.  Therefore,  the  fol- 
lowing brief  description  and  the  accom- 
panying sketches  are  offered  for  what 
they  may  be  worth.  It  is  not  claimed 
that  the  workshop  as  shown  is  the  last 
word  in  design  but  it  has  admirably  an- 
swered the  purpose  for  a  number  of  years 
and  is  a  great  improvement  over  all  oth- 
ers that  it  has  been  the  writer's  fortune 
to  observe  under  actual  working  condi- 
tions. 
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FIG.  1.     GENERAL  FLOOR  PLAN  OF  MILL  AND  SHOP  AT  MINNEAPOLIS,  MINN., 

FILTER  PLANT. 


overlook  the  many  advantages  secured  by 
an  adequate  construction  plant  manned  by 
the  proper  men. 

The   Workshop 

One  of  the  most  important  parts  of  a 
construction  plant,  on  work  of  any  mag- 
nitude, is  the  workshop,  or  mill.  This 
workshop  should  contain  all  the  neces- 
sary machinery  and  equipment  for  the 
working  of  the  wood  and  steel  or  iron 
that  is  necessary  on  the  job  and  the  mak- 
ing of  all  the  necessary  repairs  to  the 
tools  and  equipment.  The  structure 
should  not  be  too  elaborate,  but  it  should 
be  ample   to   take   care  of  all   the   needs 


This  shop  was  designed  and  built  early 
In  the  spring  of  1911,  and  with  the  ex- 
ception of  two  years  has  been  in  con- 
stant operation  ever  since.  During  this 
period  it  has  never  been  necessary  to  shut 
down  for  repairs  and  many  times  the 
shop  was  in  continual  operation  day  and 
night  for  weets  at  a  time.  Not  only  was 
all  the  ordinary  work  done  therein,  but 
at  times,  certain  articles  were  manufac- 
tured which  were  necessary  in  carrying 
on  the  work  or  which  it  was  found  could 
be  done  there  more  quickly  and  as  cheap 
as  at  private  works. 

At  no  time  was  it  inadequate  to  meet 
the  needs  although  the  construction  crew 
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FIG.  2.     CROSS   SECTION  THROUGH 
B-B  OF  FIG.   1. 

ran  as  high  as  500  men  at  one  time,  and 
it  required  but  5  men  to  run  the  shop 
even  when  the  construction  crews  were 
at  their  maximum. 

The  Equipment 

As  will  be  noted  by  the  sketches,  the 
building,  including  the  blacksmith  shop, 
is  60  ft.  6  ins.  by  28  ft.  4  ins.  In  plan 
and  contains  the  following  equipment: 

1  24-in  planer  and  matcher. 

1  26-in.  band-saw  with  all  the  necessary 
saw  blades. 

1  14-in.  circular  saw  table  with  both 
crosscut  and  rip  saws. 

1  40  cu.  ft.  per  min.  under  80  lbs.  pres- 
sure air  compressor. 

2  10-in.  emery  wheels. 
2  24-in.  grind  stones. 

1  No.  20  Champion  drill  press  with 
drills  from  3/32  to  IVz  in. 

1  bolt  and  pipe  threading  machine  with 
bolt  dies  and  taps  from  ^  to  1%  In., 
and  pipe  dies  from  Vi  to  2  in. 

1  12-in.  power  hack  saw. 

All  are  driven  by  a  15-h.  p.  electric 
motor. 

In  addition  to  the  above  there  is  the 
blacksmith  shop  containing  a  forge  and 
blower,  an  anvil,  two  blacksmith  vises 
and  a  workbench.  The  main  shop  also 
contains  two  prentice  vises,  three  pipe 
vises,  all  the  necessary  benches  and  ta- 
bles and  all  the  sma;U  tools  that  one  needs 
to  carry  on  the  work. 

From  past  experience,  it  is  believed 
that  the  shop  as  shown  will  answer  all 


the  needs  on  jobs  of  a  considerable  mag- 
nitude, and  that  only  two  improvements 
could  be  made  in  the  equipment.  First,  a 
lathe  with  an  18-in.  swing  would  come  in 
very  handy,  although  a  smaller  lathe 
could  be  used  and,  second,  a  machine  for 
heading  up  bolts  would  more  than  pay  for 
itself,  especially  upon  work  similar  to 
that  for  which  the  shop  was  designed. 

The  lighting  in  the  shop  is  not  the  best, 
as  the  windows  are  too  small  and  a 
great  improvement  could  be  made  by  us- 
ing or  making  the  windows  just  twice 
their  present  size,  or  by  the  use  of  sky- 
lights where  the  layout  would  permit. 


THE  BASIS  FOR   EXTENSION  OF 
WATER  MAINS 

By  Dow  R.   Gwinn,  President  and  Manaoer, 

The    Terre  Haute   Water   Works   Co.,   6Si 

Cherry  St.,  Terre  Haute,  Ind. 

The  extension  of  water  mains  is  always 
a  problem,  and  in  the  past  years  it  has 
been  a  serious  one.  Previous  to  the  great 
war  cast  iron  pipe  was  delivered  f.o.b. 
Terre  Haute  for  $22;  in  October,  1920, 
the  price  was  ?77.60.  Fire  hydrants, 
valves,  special  castings  and  valve  boxes 
are  also  very  much  higher  in  price.  Com- 
mon labor  costs  twice  as  much  as  for- 
merly. 

It  costs  a  little  over  $1.80  per  foot  to 
furnish  and  lay  6-in.  Class  B  cast  Iron 
pipe  at  present  price — $64  per  ton.  On 
this  basis  the  cost  of  an  extension  for  a 
block  of  say  365  ft.,  including  the  fire 
hydrant,  valves,  valve  boxes  and  6-in.  tee, 
is  $829.  If  it  is  necessary  to  cut  into  a 
main  and  Insert  a  special  for  a  connec- 
tion, the  cost  would  be  greater. 

A  Cost  Item  Sometimes  Overlooked 

It  may  not  be  out  of  place  to  say  that 
In  estimating  cost  of  pipe  laying,  the  cost 
of  connecting  with  existing  mains  is 
sometimes  overlooked.  It  is  expensive  to 
shut  off  a  main,  cut  a  piece  out  of  it, 
pump  out  the  water  that  is  in  the  main, 
insert  a  special,  cut  a  piece  of  pipe  to 
close  the  gap,  put  on  a  sleeve,  and  make 
four  lead  joints.     It   sometimes  happens 
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in  Terre  Haute  that  the  water  from  the 
pipe  softens  the  earth  so  that  there  is  a 
caving  of  the  banks.  A  number  of  valve 
stems  have  been  broken  while  the  work- 
men were  trying  to  get  the  water  off  so 
that  the  rut  could  be  made. 

However,  for  present  purposes,  we  will 
estimate  a  block  of  6-in.  pipe  at  $829. 

Assuming  that  the  extension  is  needed 
and  that  the  water  department  or  com- 
pany can  finance  the  improvement,  the 
next  question  would  be:  what  additional 
income  should  the  department  or  company 
receive?  In  the  writer's  opinion,  the  in- 
come should  be  the  same  regardless  of 
whether  the  water  works  belong  to  a  mu- 
nicipality or  company.  A  municipally 
owned  plant  should  be  conducted  on  busi- 
ness principles  and  should  charge  for  fire 
hydrants  and  they  should  be  paid  for  out 
of  the  general  fund. 

Rfite  of  Refvrn. 

The  Indiana  Public  Service  Commission 
allows  Water  Companies  a  rate  of  return 
of  8  per  cent  and  1  per  cent  for  deprecia- 
tion. Assuming  that  the  cost  of  operation 
and  taxes  are  10  per  cent  of  the  valuation, 
the  charge  against  an  extension  of  a  block 
of  6-in.  pipe  with  one  fire  hydrant  should 
be  19  per  cent  of  J829,  or  $157  per  annum. 
At  first  blush  this  may  strike  some  as 
being  rather  high.  But  analyze  the  state- 
ment and  it  will  be  found  that  $157  is  not 
too  high. 

What  about  the  rate  of  return  on  the 
rest  of  the  plant?  What  good  would  the 
extension  be  without  a  water  supply, 
pumps,  boilers,  filters,  housings  and  res- 
ervoirs? The  extension  should  pay  its 
proportionate  cost  or  rate  of  return  on  the 
main  plant.  Something  should  be  added 
for  return  on  these  items. 

In  many  cases  it  would  be  necessary  to 
put  in  8-in.  or  larger  pipe.  If  8-in.,  the 
cost  for  a  block.  Including  hydrant, 
valves,  etc.,  would  be  $1,000.  In  that  case, 
the  income  should  be  $190  per  annum. 
If  12-in.  pipe,  it  would  be  considerably 
higher  and  someone  must  pay  on  this  in- 
vestment and  also  sufficient  to  cover  pro- 
portionate cost  of  operation.  The  aver- 
age water  department  or  company  does 
not  have  a  special  fund  to  cover  such 
costs  and  it  would  not  be  fair  to  load 
them  on  the  existing  consumers. 

We  have  gotten  the  wrong  viewpoint 
on  the  cost  of  a  water  supply.  We  have 
been  satisfied  with,  or  at  least  have  ac- 
cepted a  return  much  lower  than  the 
manufacturer  or  merchant  receives. 

It  was  Leonard  Metcalf  who  said: 

"When  we  stop  to  reflect  upon  the  life 
of  the  community,   it   seems  to  me   that 


we  must  admit  that  the  water  supply  is 
of  fundamental  importance.  There  is  no 
other  service  of  a  public  nature  which  is 
so  supremely  important  to  the  life  of  the 
community  as  the  water  supply.  More- 
over, there  is  no  other  service  which  is 
so  cheap,  even  at  present  day  prices,  as 
the  water  supply." 

The  writer  recalls  a  rent  of  $200  for  fire 
hydrants  at  a  plant  where  he  was  em- 
ployed in  the  "eighties."  Since  then  wa- 
ter service  has  been  wonderfully  im- 
proved and  the  cost  reduced.  Then  we 
pumped  natural  river  water,  now  we 
pump  it  twice,  coagulate,  settle,  filter  and 
chlorinate  it. 

Extensions  in  ParliaUy  BuiU-Vp 
Districts 

To  return  to  the  subject.  How  is  the 
$157  or  $190  to  be  paid?  It  should  be 
paid  by  those  who  are  benefited.  There 
are  two  kinds  of  extensions,  one  where 
there  are  houses  where  water  supply  is 
needed  at  once,  and  another  in  virgin  ter- 
ritory which  a  real  estate  owner  wants  to 
develop  and  sell  off  in  lots. 

First,  let  us  consider  an  extension  in- 
side the  city  where  some  houses  have  been 
built.  On  an  average  city  block  of  365 
ft.,  after  deducting  the  street,  there  would 
be  say  14  42-ft.  lots.  It  would  seem  only 
fair  and  reasonable  that  there  should  be, 
say,  six  houses  on  the  14  lots;  that  each 
of  those  should  guarantee  a  $1.50  mini- 
mum monthly  rate  (about  5c  per  day)  for 
a  period  of  five  years.  Then  if  the  city 
would  pay  $50  a  year  for  the  fire  hydrant, 
there  would  be  an  annual  income  of  $158. 

If  the  extension  required  8-ln.  pipe  (60 
per  cent  of  the  mains  in  Terre  Haute  are 
8-in.  and  larger) ,  then  the  six  prospective 
consumers  should  guarantee  $1.75  mini- 
mum per  month  and  the  hydrant  rental 
should  be  $60  per  annum.  This  would 
mean  an  income  of  $186  per  annum,  if  all 
the  consumers  kept  up  their  payments. 

To  protect  the  department  or  company, 
contracts  should  be  made  with  owners  in- 
stead of  renters  and  the  service  pipe 
should  be  laid  from  the  curb  into  the 
houses  and  at  least  a  faucet  connected  in 
the  kitchen  before  the  main  was  laid. 
Extensions  Made  in  Undeveloped 
Districts 

Second,  where  extensions  are  desired 
for  the  development  of  real  estate  so  that 
lots  may  be  sold,  such  extensions  are  for 
the  benefit  of  the  landowner  and  he 
should  pay  the  cost,  and  be  reimbursed 
by  the  water  department  or  company 
when  the  income  from  the  water  consum- 
ers and  hydrant  rental  on  such  extensions 
is   equal   to   the   rate   of   return    (on   the 
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original  cost)  allowed  by  the  Indiana  Pub-  V. 

Uc  Service  Commission  plus  depreciation  When  the  work  of  any  extension  is  com- 

and  the  proportionate  cost  of  operation  pleted,  the  Water  Company  will  notify  the 

and  taxes.  Land  Company  thereof  in  writing,  and  in 

_     .      ^     ..,,  such  notice  state  the  cost  thereof,  and  the 

Recommended  Form  of  Contract  mth  ^and  Company  will  within  ten  (10)  days 

Land  Company  ^f  receipt  of  such  notice  pay  to  the  Water 

The  following  is   a  form    of   contract  Company  such  costs  in  cash.     Provided, 

which  is  recommended  where  such  exten-  however,  the  cost  of  service  connections 

sions  are  made:  and  meters  will  be  kept  separately  and 

THIS  AGREEMENT  MADE  AND  EN-  payment  therefor  made  to  the  Water  Com- 

TERED  INTO  this Pany  by  the  Land  Company  in  amounts 

by  and  between. °'  approximately  two  hundred  (200)   dol- 

hereinafter  for  brevity  called  the  Water  lars  as  the  same  accrue. 

Company,  and  the VI. 

hereinafter   for   brevity   called   the   Land  All  mains,  service  connections,  and  me- 

Ck)mpany,  witnesseth:  ters  hereby  contemplated,  for  which  the 

J  Land  Company  shall  pay  as  herein  con- 

The  Land  Company  is  the  owner  of  that  templated,  shall  remain  the  property  of 

certain  tract  or  body  of  land  extending  the  Land  Company  until  the  Water  Com- 

-                                        pany  shall  reimburse  the  Land  Company 

without  interest  the  aggregate  sums  so 

and  is  'desirous  of  '  having  water'  mains  Paid  by  the  Land  Company, 

extended  from  the  Water  Company's  ex-  VII. 

isting  system  of  water  mains  into  and  in  The  Water  Company  agrees  that  when- 

the  streets  in  said  tract  as  the  same  have  ever,  and  as  its  net  earnings  on  the  basis 

been  platted  by  said  Land  Company;    and  fixed    by    the    Public    Service    Commis- 

the  Water  Company  is  willing  to  make  sion    for   determining   and   allowing   net 

such   extensions   for  the   Land   Company  earnings     (proportionate     operating     ex- 

for  the  consideration  and  upon  the  terms  penses,     taxes     and     depreciation     being 

and  conditions  hereinafter  set  forth.  deducted  from  the  gross  earnings   from 

extensions    made    for    the     Land     Com- 

.           .,,    .            J  pany),    for    a    period    of    one    year    for 

The   proposed   extension   will   be   made  ^^^^^    ^^^     ^^^^.^^    ^^               extension, 

by  the  Water  Company  upon  the  orders  ^^^^^    ^^                ^^    ^             ^^^^     ^^    ^^^ 

in  writing  of  the  Land  Company  after  the  ^           ^^                  ^^^  ^^^^  Company  to 

said  streets  have  been  brought  to  grade  ^^^  ^^^^^  Company,  representing  the  cost 

by   the  Land  Company.      Provided,  how-  ^^   ^^^^   extensions,   meters,   and   service 

ever,  orders  for  extensions   for  the   cur-  ^n^e^tio^,   thereto,   as   provided   in   Ar- 

"•e^t  year shall  be  limited  to  ^.^^^  ^    ^^^^  j^  ^j„  reimburse  the  Land 

Company  for  such  payments,  without  in- 

terest;    thereupon  the  ownership  of  such 

III.  extensions,    meters    and    service    connec- 
Orders  for  extensions  shall  be  limited  tions    to    curb    shall   pass   to    the   Water 

to  the  tract  or  body  of  land  and  its  boun-  Company. 

dary  streets,  as  specified  in  Article  I  of  VIII. 

this  agreement    Provided,  that  orders  for  It  is  agreed  and  understood,  however, 

any  calendar  year  after shall  that  for  all  purposes  of  operation  by  the 

not  exceed  four  thousand   (4,000)   feet  of  Water    Company    of    its    general    Water 

mains,  unless  otherwise  mutually  agreed  Works    Plant    at    and    in    the    City    of 

by  the  parties.  the  Water  Com- 

IV.  pany  shall   have  the  right  to  use   water 
The  Water  Company  will  purchase  all  mains,  service  connections,  meters,  and  all 

materials  and  employ  all  labor  necessary  other     equipment     installed     under     this 

for  the  proposed  extensions,  including  the  agreement,  and  to  collect  and  retain  all 

installation    of    service    connections    and  money   for  water   and   service   furnished 

meters,   and   shall   have   full    charge  and  by   the   Water   Company    through   or   by 

control  of  all  the  work  contemplated  here-  means  of  such  mains,  service  connections, 

by.    The  Water  Company  will  keep  a  true  meters,  etc.,  in  all  respects  as  if  the  Wa- 

record   and   account  of  the  cost   of   each  ter  Company  were  the  owner  thereof  and 

extension,  which  record  shall  at  all  rea-  as  if  the  same  constituted  a  part  of  the 

sonable  times  be  subject  to  inspection  by  general  Water  Works  Plant  and  system  of 

the  Land  Company.  the  Water  Company.    Provided,  however, 
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that  the  Water  Company  will,  at  the  end 
of  each  calendar  year  until  the  final  reim- 
bursement by  it  to  the  Land  Company  as 
contemplated  hereunder  render  a  state- 
ment to  the  Land  Company  of  all  such 
collections  so  made  by  it. 
IX. 

For  all  the  purposes  of  this  agreement, 
the  Water  Company  shall  be  the  sole 
judge  of  the  sizes  and  kinds  of  mains  and 
other  materials  to  be  used  in  the  work 
contemplated  hereby,  and  shall  have  full 
direction  and  control  of  the  installation 
thereof. 

X. 

All  water  and  service  supplied  by  the 
Water  Company  hereunder  will  be  fur- 
nished and  supplied  at  and  upon  its 
standard  schedule  of  rates  now  in  force 
and  as  fixed  by  the  Public  Service  Com- 
mission of  Indiana,  subject,  however,  to 
such  changes  or  modifications  thereof  as 
may  from  time  to  time  be  made  by  the 
Public  Service  Commission. 
XI. 

This  agreement,  though  tentatively 
signed  and  executed  by  the  parties,  shall 
not  be  binding  upon  the  parties  unless  ap- 
proved by  the  Public  Service  Commission 
of  Indiana,  or  approved  as  lawful  by  the 
counsel  of  the  Public  Service  Commission. 

IN  WITNESS  WHEREOF,  the  parties 
have  executed  this  agreement  in  duplicate 
the  day  and  year  aforesaid. 

Features  of  the  Contract 

The  form  of  contract  provides  that  the 
landowner  will  be  reimbursed  for  the  cost 
of  the  extension,  but  without  interest. 
The  income  from  the  consumers  and  also 
any  hydrant  rental  belongs  to  the  de- 
partment or  company  for  service  ren- 
dered. The  plan  enables  the  landowner 
to  improve  his  property  and  make  it  at- 
tractive to  prospective  buyers  at  the  cost 
of  the  main  pipes,  meters  and  service 
pipes  to  curb  line. 

He  is  not  required  to  make  an  invest- 
ment for  pumps,  boilers  and  filters.  He 
does  not  have  the  responsibility  of  opera- 
ting a  water  plant;  he  gets  the  benefit 
of  the  same  prices  for  material  that  the 
department  or  company  enjoys. 

The  cost  of  the  water  pipes,  etc.,  are 
a  part  of  the  development,  like  sidewalks, 
grading  and  trees,  except  that  if  good 
judgment  has  been  used  in  selecting  the 
land  and  the  lots  are  sold  at  profitable 
prices  in  a  reasonable  period,  the  owner 
may  be  reimbursed  for  that  portion  of 
his  investment  for  water  mains.  Inci- 
dentally, the  cost  of  all  improvements  are 
added  to  the  price  of  lots  when  they 
are  sold. 


In  conclusion,  it  should  be  stated  tliat 
a  community  cannot  grow  and  prosper  un- 
less its  utilities  are  prosperous;  thfir 
interests  are  closely  related,  and  what 
hurts  one  ultimately  injures  both.  To  be 
prosperous,  a  utility  must  have  adequate 
rates  which  will  produce  sufficient  earn- 
ings to  make  its  securities  attractive  to 
the  investor. 

The  foregoing  paper  by  Mr.  Gwinn  was 
presented  at  the  1921  meeting  of  the  In- 
diana Sanitary  and  Water  Supply  Asso- 
ciation. 


COST  KEEPING  ON  CONSTRUCTION 
WORK 

Bv    F-    H.    Austin,    Cvrrie    En^ieering    Co., 
Webster  City,  Iowa. 

Good  engineering  requires  that  designs 
not  only  insure  that  structures  will  fill 
the  purpose  for  which  they  were  intend- 
ed, but  that  the  design  finally  decided 
upon  will  be  the  most  economical  one, 
and  the  estimating  ability  of  the  en- 
gineer is  often  the  deciding  factor  be- 
tween two  designs,  said  Mr.  Austin  In 
addressing  the  1921  meeting  of  the  Iowa 
Engineering  Society. 

The  subject  of  Cost  Keeping  on  Con- 
struction Work  is  one  in  which  every  en- 
gineer must  be  vitally  interested;  is  one 
which  presents  many  difficulties  to  be 
overcome  and  it  is  only  by  exercising  the 
greatest  of  care  that  we  will  be  able  to 
keep  off  the  rocks. 

Of  what  real  value  to  the  engineer  is 
a  knowledge  of  the  cost  of  construction? 
There  is  no  argument  but  which  will  ad- 
mit that  it  is  of  some  value,  but  the  point 
is:  what  trouble  and  expense  is  an  en- 
gineer justified  in  taking  to  obtain  this 
Information? 

Influence  of  Cost  Data  on  Engineering 
Estimate. 

Possibly  the  greatest  value  of  cost  data 
Is  as  an  aid  in  preparing  an  estimate 
of  cost.  Some  engineers  argue  that  by 
closely  following  lettings  and  observing 
the  bids  received  that  they  are  able  to 
make  estimates  that  will  come  close  to 
the  low  bid  received.  They  also  claim 
that  there  Is  usually  some  bidder  who  is 
governed  to  a  large  extent  by  the  engi- 
neer's estimate,  and  consequently  the  es- 
timate, even  though  inaccurate,  will  not 
be  far  from  some  of  the  bids. 

The  object  of  an  Engineer's  Estimate  of 
Cost  should  not  necessarily  be  to  ap- 
proximate the  low  bid,  but  rather  to  be 
of  such  amount  that  would  allow  a  re- 
sponsible and  informed  contractor  to  ful- 
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flll  the  terms  of  the  contract  and  with 
a  fair  margin  of  profit. 

If  an  engineer's  estimate  of  cost  is 
based  on  accurate  cost  data  of  sufficient 
volume,  such  that  individual  cost  datum, 
which  may  be  somewhat  In  error,  will 
not  materially  affect  the  total,  will  he  not 
have  more  confidence  in  his  estimate  and 
consequently  will  not  the  estimate  be  of 
vastly  more  value  to  his  client? 

Take  for  example  the  case  of  a  town 
council  receiving  bids  on  a  sewerage  sys- 
tem. Suppose  the  council  has  asked  for 
an  estimate  of  cost  and  that  the  low  bid 
is  some  15%  to  20%  above  the  estimate. 
Is  it  not  one  of  the  most  valuable  items 
of  engineering  service  to  the  town  for 
the  engineer  to  be  able  to  say  with  con- 
viction that  the  bids  are  too  high  and 
that  the  town  can  save  money  by  having 
another  letting?  Or  suppose  the  low  bid 
Is  considerably  below  the  estimate.  Is 
it  not  the  engineer's  duty  to  himself,  the 
bidder,  and  the  town  to  advise  the  coun- 
cil that  the  work  cannot  be  reconstructed 
for  the  amount  bid,  that  the  contractor 
will  lose  money  or  throw  up  the  job  to  his 
bondsman,  with  the  subsequent  trouble 
and  delay,  and  that  the  town  Is  very 
likely  to  get  an  Inferior  piece  of  work? 
True  it  Is  that  an  engineer  often  does  give 
this  advice,  but  It  Is  often  with  some  mis- 
givings and  fear  that  his  estimate  has 
been  made  on  not  too  sound  data  and  for- 
mulae. 

Using  Cost  Data  for  Comparing  Designs 
Another  item  of  the  value  of  cost  data 
is  in  the  comparison  of  different  designs. 
I  recall  an  instance  of  this  in  one  of  my 
own  designs  for  a  tile  outlet  of  a  large 
drainage  district.  The  design  was  com- 
pleted, sizes,  lengths,  and  depths,  and  I 
was  well  satisfied  with  the  design  in  gen- 
eral. There  was  being  used  some  2% 
miles  of  pipe  ranging  in  size  from  30  to 
39  Ins.,  at  a  depth  of  from  8  to  14  ft. 
About  one-half  mile  from  the  lower  end 
there  was  a  portion  of  the  line  which 
had  considerable  fall.  By  starting  a  new 
grade  line  from  the  upper  end  and  using 
steeper  grades  and  smaller  sizes  it  was 
possible  to  save  some  $6,000  to  $8,000  dol- 
lars although  the  average  and  maximum 
depths  were  considerably  greater.  At 
least  the  two  estimates  of  costs  so  indi- 
cated. 

Another  instance  of  this  kind  occurred 
in  the  design  of  a  sewerage  system  for  a 
town  of  about  1,500  population.  The  slope 
of  the  town  was  such  that  the  obvious 
thing  to  do  was  to  carry  the  entire  town 
north  and  east  to  a  small  creek.  The  de- 
sign   was    so    worked    out,    pumping    the 


southwestern  part  of  the  town  situated  in 
a  hollow.  Later  on  a  possible  gravity 
outlet  for  this  part  of  the  town  was  in- 
vestigated and  while  apparently  not  feasi- 
ble, the  comparison  of  cost  estimates  fa- 
vored the  gravity  outlet  by  some  $10,000 
to   $12,000. 

In  such  cases  as  these,  and  they  are  en- 
countered every  day  in  designing,  the 
ability  of  the  engineer  in  comparing  the 
relative  costs  of  different  designs  is  cer- 
tainly invaluable  to  his  client. 
Data   Necessary   for   Careful    Estimating 

The  cost  data  necessary  for  careful  es- 
timating may  be  divided  in  four  divi- 
sions: materials,  labor,  overhead  and  lo- 
cal conditions. 

Take  for  example  the  cost  of  a  sewage 
treatment  plant.  The  cost  of  materials 
will  include  the  cost  of  concrete  ma- 
terials, form  lumber,  sheating,  bracing,  re- 
inforcing, brick,  filter  sand  and  stone, 
sewer  pipe,  cast  iron  pipe,  valves,  pumps, 
siphons,  doors  and  windows,  and  a  great 
number  of  odds  and  ends  of  different 
kinds  of  materials. 

It  is  relatively  easy  to  obtain  reliable 
cost  data  on  most  of  these  items,  and  a 
careful  estimate  should  take  into  account 
most  of  these  items  separately,  although 
some  of  them  could  be  grouped. 

This  information  can  be  obtained  from 
the  manufacturers,  or  I  believe  that  most 
contractors  would  show  their  bills  for  ma- 
terials If  the  proposition  was  put  to  them 
in  the  proper  light.  Freight  and  shrink- 
age, of  course,  should  be  taken  into  ac- 
count In  arriving  at  the  cost  of  ma- 
terials. 

The  cost  of  labor  will  include  the  cost 
of  excavation,  forming,  mixing  and  pour- 
ing concrete,  placing  reinforcing,  remov- 
ing forms,  laying  brickwork,  setting  doors 
and  windows,  cast  iron  pipe,  valves, 
pumps,  forming  embankments,  seeding, 
sodding,  placing  sand  and  stone,  laying 
pipe,   hauling,  etc. 

It  is  evident  that  It  would  be  almost 
impossible  and  certainly  not  feasible  to 
arrive  at  cost  data  on  all  of  these  dif- 
ferent items  and  some  of  them  must  be 
grouped. 

It  is  essential  to  obtain  the  items  of 
labor  cost  in  terms  of  man-hours,  differ- 
entiating between  skilled  and  common  la- 
terms  of  money  as  has  often  been  done, 
bor,  mac'nine-hours  .and  ton-mile  haulage 
in  place  of  obtaining  the  information  In 

The  cost  of  overhead  Is  perhaps  more 
difficult  to  arrive  at  and  will  contain  such 
items  as  oflice  expense,  superintendence, 
depreciation  on  machinery  and  equip- 
ment,    repairs,     losses     of    small     equip- 
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nient,  such  as:  tools,  jacks,  cement 
sacks,  etc.;  bonds,  interest  on  investment 
and  borrowed  cnpital,  insurance  of  differ- 
ent kinds,  discounts  on  bonds,  cleaning 
up,  moving  and  many  items  of  general 
expense  connected  with  the  contracting 
business. 

This  cost  can  probably  be  best  ascer- 
tained by  making  friends  with  the  con- 
tractor and  assuring  him  that  the  indi- 
vidual information  will  not  become  pub- 
lic property.  I  am  sure  that  most  of  the 
reliable  contractors  will  see  the  advantage 
of  contributing  cost  information,  in  that 
the  chance  of  their  being  able  to  obtain 
■work  at  a  fair  price  so  often  depends  on 
a  fair  estimate  of  cost  by  the  engineer. 

The  local  conditions  that  will  alTect  the 
cost  of  construction  will  include,  site 
conditions,  proximity  of  work  to  suitable 
materials,  class  of  local  labor  and  teams 
available,  local  housing  and  boarding  con- 
ditions, forms  of  amusements  and  enter- 
tainments tending  to  keep  labor  content- 
ed. 

If  we  should  analyze  the  factors  of  cost 
on  some  other  class  of  work  we  might 
find  that  some  of  the  individual  items  of 
cost   would   be  considerably   different. 

The  matter  of  efficient  handling  of  the 
work  and  whether  or  not  the  contractor 
has  time  and  labor  saving  equipment 
should  be  noted  and  recorded  in  any 
method  of  cost  keeping  that  is  to  be  of 
value. 

Actual  Cost  Comparison  as  Kept  'by 
Engineer  and  Contractor 

I  wish,  as  an  example,  to  give  an 
actual  comparison  between  the  cost  of  a 
sewer  job  as  determined  by  cost-keeping 
reports  to  the  engineer,  and  the  cost  as 
determined  by  the  contractor's  cost  rec- 
ords. 

Engineer     Contractor 

Materials    $7,625.55       ?9, 779.19 

Labor    9,574.50         9,838.51 

Use  of  machines.   6,500.00         6,254.90 

Overhead    5,119.21         5,570.32 


Total   $28,819.26     $31,439.92 

In  the  foregoing  comparison  the  en- 
gineer's costs  were  made  as  follows: 

Materials,  from  unit  prices  as  quoted 
at  the  time  of  letting;  labor,  from  the 
cost  reports  as  returned  by  the  resident 
engineer  using  the  actual  rates  of  pay; 
overhead,  calculated  as  a  percentage  of 
the  materials  and  labor  costs  using  a 
percentage  based  on  the  contractor's  fig- 
ures, which  in  this  case  amounted  to 
about  21.6%.  In  this  particular  instance 
the  contractor  rented  the  machines  and 
the  per  diem  charges  for  these  machines 


were  used  in  determining  the  amount 
for  the  use  of  machines  under  the  en- 
gineer's cost. 

These  figures  indicate  that  the  engi- 
neer's cost  fell  short  of  the  contractor's 
cost  by  about  9%.  The  greater  part  of 
this  difference  was  in  the  materials  item 
and  it  is  evident  that  in  this  particular 
instance  more  care  should  have  been 
taken  in  ascertaining  the  amounts  of  the 
different  materials   used. 

The  most  satisfactory  way  to  obtain 
sufficient  data  to  be  of  real  value  is 
through  the  Engineering  Society.  The 
Society  through  its  organization  could  do 
much  toward  bringing  about  a  better 
spirit  of  co-operation  between  the  con- 
tractor and  the  engineer  in  the  matter 
of  cost  information,  and  would  be  at- 
tempting something  worth  while  if  it 
could  collect  such  information  so  that  it 
would  be  available  to  the  engineering 
profession. 


FEATURES  OF  NEW  WATER  PURI- 
FICATION PLANT  AT  HARTS- 
HORNE,  OKLAHOMA 

By     V.     Y.     Lonn,    ConsuJtxnq     Enqineer,    UOO 
Colcord    Bldg.,    Okldhonih    City,    Okla. 

The  cities  of  Hartshorne  and  Hailey- 
ville,  Oklahoma,  take  their  water  supply 
from  a  250,000  gal.  surface  storage  reser- 
voir, created  by  a  masonry  dam  across  a 
valley  two  miles  south  of  Hartshorne. 
The  tributary  drainage  area  is  mostly 
mountainous.  There  are  a  few  farms  in 
the  narrow  valley.  The  creek  feeding  the 
reservoir  ceases  to  flow  during  dry  sea- 
sons. 

The  population  of  both  cities  is  esti- 
mated at  7,500.  This  is  a  coal  mining 
district.  The  water  supply  has  been  am- 
ple, but  during  the  dry  summer  months 
has  had  an  offensive  odor.  Water  was 
pumped  direct  from  the  reservoir  to  the 
cities  without  treatment  of  any  kind. 

Tests  made  by  the  State  Board  of  Health 
Laboratories  In  1918  and  1919  showed 
the  water  to  be  unsafe  for  domestic  use. 
Bacteria  counts  per  cc.  as  high  as  3,000 
were  obtained. 

In  August,  1919,  the  city  retained  V.  V. 
Long  &  Co.,  consulting  engineers,  of  Ok- 
lahoma City,  to  make  investigations  and 
recommendations  as  to  improvements 
needed  to  secure  a  water  suitable  and 
safe  for  domestic  consumption;  .f 25, 000 
was  available  for   iniprovement.s. 

A  heavy  growth  of  vegetation  was 
found  around  the  edge  of  the  reservoir, 
with  large  areas  of  shallow  water.  The 
organic   matter   in    the   water   was   high. 
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No  algae  were  found  by  microscopical 
examination  at  the  time  of  investigation 
late  in  August,  yet  the  writer  was  of 
the  opinion  that  they  had  been  present 
earlier  in  the  season. 

It  was  recommended  that  a  water  puri- 
fication plant  with  an  aerator  for  the  raw 
water,  be  Installed,  that  the  weeds,  brush 
and  undergrowth  around  the  edge  of  the 
reservoir,  be  cut  and  burned  regularly 
and  that  the  reservoir  be  treated  with 
copper  sulphate  under  the  direction  of  the 
State  Board  of  Health  during  the  sum- 
mer months. 


equipment  includes  a  dry  feed  chemical 
machine,  aerator,  agitator,  and  liquid 
chlorinator. 

The  Aerator 

The  aerator  consists  of  horizontal,  cir- 
cular steel  trays  around  the  influent  pipe 
to  the  basins.  The  water  passes  from 
the  aerator  to  the  agitator.  When  it  is 
not  necessary  to  use  the  aerator,  water 
will  flow  by  gravity  from  the  reservoir 
to  the  agitator. 

Alum  is  used  as  coagulent  and  Is  fed 
at  the  entrance  to  the  agitator.  The  agi- 
tator   consists    of    vertical    wood    baffles 


Note:-  Sewer  piping  from  basin  fo  be  d" 
CI  Pipe  andempfy  info  sewer  info  pipe  gallery 


GENERAL  LAYOUT  OP  WATER  PURIFICATION  PLANT  AT  HARTSHORNE,   OKLAHOMA. 


Short  Retention  Period 
Under  the  direction  of  the  consulting 
engineers,  a  500,000  gal.  per  day  water 
purification  plant  was  built.  Due  to  the 
large  storage  capacity  of  the  reservoir, 
thus  assuring  a  high  degree  of  sedimen- 
tation, only  a  2%-hour  retention  period 
was  figured  for  the  coagulating  basins. 
Two  filter  units  were  installed  with  con- 
nections so  that  others  can  be  added.  The 
clearwell  is  below  the  filters  and  pipe 
gallery.  Reinforced  concrete  was  used 
for  the  basins,  filters  and  clearwell.  A 
brick  filter  house  covers  the  filters. 
Pittsburg  Filter  Equipment  was  used.  The 


and  mixing  is  obtained  with  only  a  ten- 
minute  agitation  period. 

A  manual  control  liquid  chlorinator 
feeds  liquid  chlorine  to  the  pump  suction 
from  the  clearwell. 

Copper  sulphate  was  applied  to  the 
reservoir  to  good  advantage  during  the 
past  summer. 

The  construction  work  was  done  by  N. 
S.  Sherman,  Machine  &  Iron  Works,  of 
Oklahoma  City.  The  plant  was  placed  in 
operation  November  24th.  Approximately 
300,000  gals,  is  being  used  per  day. 

(Continued  on  Page  126) 
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Mueller  lead  flange  work 

The  simplicity  with  ^vhich  lead  flange  connections  can  be 
made  by  the  MUELLER  method  and  MUELLER  goods  is  here 
illustrated.  Note  how  the  pipe  withstands  four  full  twists 
without  injury  to  the  joint.  Note  the  knurled  feature  that 
makes  the  MUELLER  leak-proof  and  non-loosening  joint. 
Mueller  Ground  Key  Curb  Cock  E-565  is  shown— one  of 
many  patterns. 

>VTite  for  detEiiled  Information  and  prices. 
Mail  orders  given  prompt  attention. 

H.  MUELLER  MFG.  CO..  DECATUR.  ILL..  Phone  Bell  153 

Water.  Plumblne  and  Gas  Brass  Goods  and  Tools. 


New  York  City,  145  W.  30th  St. 
Phone  Watkins  5397 


Samia,  Ontario,  Canada 


San  Francisco,  635  Mission  St. 
Phone  Sutter  3577 


Mueller  Metals  Co.,  Pt.  Huron,  Mich.,  Makers  of  Red  Tip  Brass  and  Copper  Rod  and  Tub- 
ing; Forgings  and  Castings  in  Brass,  Bronze  and  Aluminum;  also  Screw  Machined  Products. 
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(Continued  from  Page  124) 

Results  of  Test 
A  test  Dec.   10,  1920,  showed  the  fol- 
lowing results: 

Bacteria    Gas. 
Per       10  CO. 
Source  cc.      Sample 

Reservoir    480     Positive 

Basin  effluent   120     Positive 

Filter  No.  1,  effluent 40     Negative 

Filter  No.  2,  effluent 20     Negative 

Alkalinity  filtered  water  . .   45     P.  P.  M. 
Total  solids   70     P.  P.  M. 


and  air,  and  our  homes  from  the  possibil- 
ity of  a  noise  or  nuisance  producing  in- 
dustry on  the  adjoining  lot. 

But  there  is  another  feature  of  the 
movement  which  is  the  subject  of  this  ar- 
ticle, a  feature  which  does  not  seem  to 
have  received  the  recognition  to  which  it 
is  entitled,  and  which  should  be  of  pecu- 
liar interest  to  municipal  engineers. 
Zoning  Removes  Uncertainties 

In  a  city  in  which  a  stringent  zoning 
ordinance  is  in  force  the  element  of 
chance  in  the  engineer's  work  is  largely 


VIEW  OF  DAM,  RESERVOIR  AXL>  WATEl:   rUlUl  ICATlON  I'LANT  AT 

HARTSHORNE,  OKLAHOMA. 

Top:      Dam   and   Reservoir- Vegetation   Around   Reservoir   Edge.     Bottom:      Filter 

Plant  and  Pumpine  Station  — The  500.000  G.  P.  D.  Filter  Plant. 


During  the  test  an  alum  feed  of  two 
grains  per  gallon  was  used.  The  action 
in  the  coagulating  basins  justified  the 
short  retention  period. 


RELATION  OF  ZONING  TO  WORK 
OF  CITY  ENGINEER 

By  Edward  S.   Rankin,  Engineer  in  Charge, 
Bureau  of  Seioers,  City  Hall,  Newark,  N.  J. 

The  latest  municipal  activity,  the  zon- 
ing of  cities,  a  movement  which  is  grow- 
ing rapidly  in  favor  throughout  the  coun- 
try, has  been  advocated  chiefly  on  account 
of  its  effect  in  stabilizing  property  values 
and  to  a  somewhat  less  extent  as  a  health 
measure.  There  is  no  question  but  that 
these  two  reasons  alone  are  ample  justi- 
fication for  stringent  laws  governing  the 
height  of  buildings,  the  location  of  resi- 
dence and  industrial  districts,  and  the 
percentage  of  lot  area  permissible  for 
building  purposes.  Our  citizens  should  be 
protected  in  their  inherent  right  to  light 


eliminated  and  decided  economies  effect- 
ed, whether  it  be  in  the  laying  out  of 
streets  or  in  their  paving,  sewering  o"r 
water  supply,  for  it  is  obvious  that  with 
the  assurance  that  a  given  section  of  the 
city  will  be  occupied  by  a  certain  definite 
class  and  size  of  buildings  the  engineer 
can  much  more  intelligently  design  the 
public  works  necessary  to  properly  serve 
that  section. 

In  the  final  report  of  the  New  York 
Commission  on  Building  Districts  and  Re- 
strictions, Mr.  Nelson  P.  Lewis  has  this 
to  say  in  regard  to  the  opening  of  streets 
in  undeveloped  territory:  "One  of  the 
serious  problems  confronting  my  office  in 
passing  upon  street  plans  has  been  tlie 
need  of  providing  what  may  be  an  exces- 
sive width  of  streets  where  land  is  cheap, 
for  fear  that  the  building  of  a  new  trans- 
portation line,  putting  the  land  in  close 
touch  with  the  business  center,  will  re- 
sult in  an  intense  development  by  aparf- 
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WEBSTER 


COAL  AND  ASH  CONVEYORS 

The  real  merit  of  Webster  power  house  equipment 
and  the  reason  it  gives  100  per  cent  service  over  a 
period  of  years,  is  because  each  installation  is  exactly 
fitted  to  the  work  it  is  called  upon  to  perform.  Back 
of  each  installation  is  an  individual  engineering  plan 
that  is  permanently  reflected  in  wonderful  perform- 
ance and  low  operating  cost.  In  this  way  is  main- 
tained the  high  standard  that  has  been  a  characteris- 
tic of  Webster  equipment  for  nearly  a  half  century. 

Your  coal  and  ash  handling  problem  may  present 
peculiar  conditions — unusual  obstacles,  but  these  can 
be  quickly  solved  by  Webster  engineers,  who  are 
not  restricted  to  a  limited  range  of  ready  made  sizes 
and  designs,  but  represent  a  development  in  convey- 
ing practice  far  in  advance  of  many  present  day 
problems. 

This  is  why  Webster  equipment  is  usually  specified 
by  power  plants  that  are  notable  for  efficient  opera- 
tion. 


Fdctories-TTffin ,0.  Michigan  City,  bio.and  Chicago-Sdies Offices m Principal Gties 
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ment  houses,  so  that  we  have  been  obliged 
to  guard  against  conditions  which  for- 
merly prevailed  on  the  east  side  of  Man- 
hattan and  to  insist  upon  a  minimum 
street  width  which  is  more  than  the  real 
need  of  the  territory  if  reasonably  re- 
stricted. If  such  development  were  con- 
fined, for  instance,  to  two  or  three-story 
houses,  or  in  some  cases  to  detached 
houses,  we  would  not  have  been  obliged 
to  impose  upon  the  property  owners  the 
cost  of  acquiring  and  then  improving 
streets  of  greater  capacity  than  they 
would  need  if  there  were  some  sane,  rea- 
sonable plan  for  preventing  over-intensive 
development." 

In  another  part  of  the  report  the  same 
author  says:  "This  city  has  suffered  tre- 
mendous losses  by  the  inflexibility  of  its 
street  system,  which  instead  of  controlling 
a  subdivision  has  been  controlled  by  the 
habit  of  creating  lots  100  ft.  deep  lying 
between  streets  200  ft.  apart,  and  great 
enterprises,  finding  themselves  hemmed  in 
by  rigid  street  systems,  have  been  obliged 
to  find  new  sites  on  the  New  Jersey 
meadows." 

With  a  zoning  ordinance  in  effect  a 
street  system  can  be  laid  out  with  streets 
of  such  width  and  such  distances  apart 
as  best  to  serve  the  use  to  which  the  land 
will  be  put,  and  with  the  assurance  that 
such  use  will  be  permanent.  Parks  and 
playgrounds  can  also  be  located  where 
they  will  permanently  be  of  the  greatest 
service  to  the  greatest  number. 

Relation  of  Zoning  to  Paving  Problem 

Perhaps  the  most  obvious  effect  which 
zoning  will  have  on  public  improvements 
will  be  in  its  relation  to  the  paving 
problem. 

In  an  industrial  district  durability  and 
strength  to  carry  the  heaviest  traffic  will 
be  the  first  consideration,  while  smooth- 
ness with  an  absence  of  noise  will  govern 
the  selection  of  a  pavement  for  a  resi- 
dence district.  Of  course,  these  features 
are  given  consideration  without  a  zoning 
ordinance,  but  there  is  no  assurance  that 
the  character  of  the  district  will  not 
change  and  the  pavement  become  unsuit- 
able. The  writer  has  in  mind  a  street  in 
his  own  city  paved  a  few  years  ago  with 
telford.  The  street  was  well  built  up  at 
the  time  with  moderate  sized  one  and 
two-family  detached  houses,  but  adjoining 
a  new  railroad  spur.  Almost  immedi- 
ately following  the  paving  of  the  street 
factories  began  to  appear,  attracted  by 
the  railroad,  with  the  result  that  inside 
of  a  year  the  pavement  was  sadly  in  need 
of   repair,   and    soon   had    to   be    replaced 


with  more  durable  material.  Had  the 
street  been  restricted  by  a  zoning  ordi- 
nance to  its  original  character,  the  pa.\^- 
ment  would  have  served  every  purpose 
for  a  number  of  years,  or  had  it  been 
definitely  placed  in  an  industrial  district 
the  mistake  of  laying  a  telford  pavement 
would  never  have  been  made. 

The  effect  of  zoning  on  sewer  design, 
with  the  substitution  of  known  factors  for 
estimates  based  on  the  judgment  of  the 
engineer,  is  very  marked.  For  most  of 
the  remarks  on  this  phase  of  the  subject 
I  am  Indebted  to  an  article  by  Mr.  W.  W. 
Horner  in  the  report  of  the  City  Plan 
Commission  of  St.  Louis  for  1919. 
Effect  of  Zoning  07i  Sewerage 

The  three  factors  governing  the  cost  of 
sewers,  length,  depth  and  size,  are  all  af- 
fected by  the  character  of  the  district  to 
be  sewered.  In  a  small  house,  residence 
district,  all  streets  must  have  sewers,  and, 
following  the  modern  custom,  connections 
laid  to  the  curb  for  each  lot  approximate- 
ly 25  ft.  in  width.  For  apartment  houses, 
residences  restricted  to  large  lots,  busi- 
ness or  light  manufacturing  districts,  the 
connections  may  be  placed  farther  apart, 
while  for  heavy  industries  one  or  two  to 
a  block  are  sufficient,  and  in  some  blocks 
even  main  sewers  may  be  unnecessary. 

One  and  two-family  houses  and  indus- 
trial buildings  usually  have  cellars  not  to 
exceed  4  to  5  ft.  in  depth  below  the  curb, 
hence  a  shallow  sewer  will  serve  every 
purpose,  while  apartment  houses,  and  par- 
ticularly commercial  buildings,  require 
much  deeper  sewers. 

The  necessary  size  of  a  sanitary  sewer, 
omitting  the  factor  of  grade,  being  gov- 
erned entirely  by  the  number  of  people 
served,  can  be  determined  very  accurate- 
ly, knowing  the  permissible  height  of 
buildings  and  the  proportion  of  building 
to  lot  area,  and  particularly  when,  as  is 
the  case  with  the  Newark  ordinance,  the 
maximum  number  of  families  allowed  per 
acre  is  specified. 

In  estimating  the  required  size  for  com- 
bined and  storm  sewers  by  the  so-called 
rational  method,  the  uncertain  but  impor- 
tant factor  of  impervious  area  becomes  a 
known  quantity.  As  is  well  known,  this 
factor  may  vary  from  100  per  cent,  for  en- 
tirely built-up  areas  down  to  30  per  cent, 
or  even  less  in  suburban  districts. 

Without  definite  restrictions  it  is  neces- 
sary to  estimate  the  possible  maximum 
length,  depth  and  size  for  all  parts  of  a 
city  alike,  but  with  a  zoning  ordinance  fn 
effect  each  section  can  be  treated  sep- 
arately and  sewers  built  properly  to  sewer 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  BIdg. 

Pittsburgh:  Henry  W.  Oliver  Bldg.  St.  Louis:  Security  Bldg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust.Bldg.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  BIdg.  Dallas:  Scollard  Bldg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  haveTURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  Will  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JLIMBO  ROD 

W.  H.  STEWART 

1614.  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVIUE,  ONT. 

Thcrelore  No  Duty  for  Purcbaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 

Ratchet  Pipe  Cutter 

Cuts    either    Cast    or 

Steel    pipe.      Cuts  a 

channel    in    the  pipe 

me  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
S  BROS. 

COLUMBUS,  OHIO. 


,^W^W^ 

^    American  Cast  Iron 
1          Pipe  Company 

1  ii 

/n 

^"'^ 

Manufaoturcra  of 

M           ^.':T..,.,i..P,.r,.,TT....-          . 

BIRMINGHAM.  ALA. 

Sales  Offices: 

Birmlneham.  Ala Box  908 

<'olumbUB.  Ohio         .          .            607  New  Hayden  Building 
Mimieapolis.  Minn.       .          .            712  Plymouth  Building 
New  Vt.rk  City            ....           No.  1  Broadway 
Chi.-utio,  111.            .               5ia  First  National  Bnnk  Building 
Dallas.  Toxag              .            .            .    1217  Praetorian  Buildinti 
Kan.'ias  City,  Mo.           .            ,           .        716  Srarritt  Building 
San  Fran<MReo.  Cal.             .            .            .711  BalNoa  Building 
Los  Angeles.  4.'al.         339  Citizens  National  Bank  Building 
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such  section  alone.  Mr.  Horner  estimates 
that  from  10  to  15  per  cent,  of  the  cost 
of  the  St.  Louis  sewers  could  have  been 
saved  had  a  definite 'plan  for  the  develop- 
ment of  the  areas  been  adopted  when  the 
system  was  designed. 

With  the  exception  of  the  factor  of 
depth,  similar  remarks  would  apply  to 
the  water  distribution  system. 

It  would  appear,  therefore,  that  the 
municipal  engineer  should  be  one  of  the 
foremost  advocates  of  the  zoning  of  our 
cities. 

The  foregoing  paper  by  Mr.  Rankin  was 
presented  at  the  1920  annual  convention 
of  the  American  Society  for  Municipal 
Improvements. 


HYDRO-ELECTRIC  ENGINEERING 
FIRM  INCORPORATES 

The  Fargo  Engineering  Company,  212 
West  Cortland  Street,  Jackson,  Mich.,  has 
filed  articles  of  incorporation,  with  a  cap- 
ital stock  of  $50,000,  all  paid  in.  The  offi- 
cers are  Wm.  G.  Fargo,  president;  Horace 
S.  Hunt,  vice  president;  RoUa  G.  Eng- 
land, secretary-treasurer. 

This  company  is  a  consulting  engineer 
firm  which  has  been  active  in  water  pow- 
er, steam  power  and  general  industrial 
work  in  the  Middle  West  for  20  years.  It 
is  the  outgrowth  of  an  engineering  office 
opened  by  Wm.  G.  Fargo  in  1890. 

In  1895,  for  the  late  W.  A.  Foote,  Mr. 
Fargo  began  water  power  investigations, 
and,  with  his  associates,  has  planned  and 
supervised  the  construction  of  20  impor- 
tant water  power  plants  and  10  steam 
plants  for  the  companies  which  Mr.  Foote 
promoted  or  acquired,  including  the  Con- 
sumers' Power  Company  and  the  Grand 
Rapids-Muskegon  Power  Company. 

Fargo  Engineering  Company  has  also 
been  engineers  for  four  large  water  power 
installations,  besides  steam  plant  work, 
for  the  Indiana  &  Michigan  Electric  Co.. 
of  South  Bend,  Ind.;  several  steam  and 
water  power  plants  in  Wisconsin  for  the 
American  Public  Utilities  Company,  and 
some  40  other  power  plants  in  various 
parts  of  the  country. 

Of  Mr.  Fargo's  associates,  Mr.  England 
has  been  with  the  organization  since  1899, 
Mr.  Hunt  since  1905  and  Mr.  Streiff  since 
1910. 

At  present  the  company  has  engineer- 
ing work  under  way  in  various  parts  of 
the  United  States  from  Maine  to  Nebras- 
ka, also  in  Canada.  It  has  recently  com- 
pleted an  investigation  for  the  Hydro- 
Electric  Commission  of  the  State  of  South 


Dakota,  in  connection  with  a  series  of 
dams  proposed  to  be  built  by  that  State 
on  the  Missouri  river,  totaling  400,000 
horse  power.  This  project  involves  the 
building  of  664  miles  of  primary  trans- 
mission lines  and  upwards  of  600  miles 
of  secondary  high-tension  lines,  besides 
the  lower  voltage  distributing  systems. 
The  first  dam  will  cost  about  ?9,000,000 
and  the  transmission  line  required  with 
it  about  ?8,000,000  more. 


STREET  LIGHTING  EXTENSION  AT 
SALT  LAKE  CITY 

A  contract  has  just  been  given  to  the 
Utah  Power  &  Light  Company  by  Salt 
Lake  City  for  an  extensive  addition  to 
the  city's  ornamental  street  lighting  sys- 
tem which,  when  executed,  will  give  Salt 
Lake  the  distinction  of  being  the  best 
lighted  city  of  its  size  in  the  world. 

The  contract  calls  for  112  standards 
each  carrying  three  General  Electric 
Company's  ornamental  luminous  arc 
lamps.  The  Union  Metal  Manufacturing 
Co.,  Canton,  Ohio,  will  furnish  the 
standards  which  will  envelop  the  present 
trolley  poles  and  carry  two  lamps  below 
the  trolley  wire  and  one  above.  The  total 
cost  of  the  installation  will  be  approxi- 
mately 1100,000. 

Of  special  significance  is  the  fact  that 
the  extension  to  the  lighting  system  was 
brought  about  directly  as  the  result  of  the 
success  attending  the  first  installation. 

Salt  Lake  City  will  now  have  182  light- 
ing standards  with  546  luminous  arc 
lamps,  giving  a  total  candle  power  of 
819,000  on  less  than  two  miles  of  streets, 
which  is  approximately  90  c.p.  per  foot 
of  street  lighted. 

The  second  installation  is  interesting 
proof  that  after  three  years'  trial  of  the 
intensive  whiteway  the  business  men  of 
Salt  Lake  have  decided  that  it  is  a  good 
investment  and  worthy  of  extension. 


A  NON-FREEZING  EXPLOSIVE 

A  new  explosive  that  cannot  freeze  is 
announced  by  the  Atlas  Powder  Co.  of 
Philadelphia,  Pa.  Briefly,  the  qualifications 
claimed  for  this  new  explosive  are:  (1) 
Five  grades  for  every  blasting  require- 
ment; (2)  cannot  freeze  at  any  tempera- 
ture; (3)  withstands  the  heat  of  sum- 
mer; (4)  its  stability  avoids  premature 
explosions  (nothing  weaker  than  a  No.  6 
Blasting  Cap  should  be  used  to  detonate 
It) ;  (5)  will  not  cause  headaches  to  those 
who  use  and  handle  it;  (6)  made  in  all 
standard  size  cartridges. 
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Engineers'  and  Contractors'  Directory 


JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sevrerage        Water  Works 
HARTFORD  BUILDING.  CHICAGO,  ILLINOIS. 


(Kiiiil  Engineer 

WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 

(Blh  Colong  iLluilliJntj  (El)kajjo 


CHAS.  BROSSMAN 

CONSULTING  ENGINEER 

Water  Supply.  ^  Sewerage  and  Disposal.  Lighting 
Plants  — Supervision  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals— Expert  Testimony. 


Merchants  Bank  Bldg. 


INDIANAPOLIS,  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

POWER  Developments  Water  Supply 

Sewerage 

KELSEY  BUILDING  GRAND  RAPI  DS.  M  ICH. 


CHICAGO  PAVING  LABORATORY 

L.  Kirschbraun  H.  W.  Skidmore 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation,  Design,  Specifications,  Reports,  Testing, 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring.  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage,  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates,   Surveys.    Plans   and    Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &,  SMITH 

CHEMICAL    ENGINEERS 

Consulting   Paving  Engineers 

A.  W.  DOW    Ph.  B.,      -       M.ln,  Aincr.  Inst.  Ch.EncrB. 
P.  P.  S.MITII,  Ph.  B.,     .     M,.ni.  Am.  r..S.,c.  Civil  EnLTB. 

Aspbalt,  Bitumens.  Paving,  Hyllraulic  Cement,  Engineering  Materials 

131-3  E.  23rii  Street         HEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  aod  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operating 
Costs.     Reports  and  Estimates  lor  Bond  Issues. 


212  W.  Cortland  St. 


Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  and  Street  Inspection.     Testing  and  In- 
spection ol  Materials* 

Offices:    22  Quincy  St,  Laboratories:    742  E.  39th  St. 

CHICAGO,  ILL. 


Farley  Gannett       Theeiiore  E.  Seelye        Samuel  W.  Fleming  Jr 

GANNETT.  SEELYE  &  FLEMING,   Engineers 

204  Locust  SI.         lOlh  Floor  Ariel  Bldg.         Ranilolph  Blilg 
Harnsburg,  Penna.  Erie,  Pcnna.  Memphis,  lenn. 

All  branches  of  lluniclnal  Engineering,  Int-luilint-  Tity 
Planning,  Paving,  Waterworks,  Sewers,  Sewage  Disposal, 
i  relimmary  Reports  ami  Estimates  of  Cost  for  Bond  Is- 
sues \  aluation  of  Publie  Utilities  for  Rate  Making  and 
Purchase.    Water  and  Sewage  Analysis. 


Nicholas  S    Hill    Jr  S    F.  F.-rguson 

HILL  «&  FERGUSON 

CONSULTING  ENGINEERS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 
Reports    Investigations    Valuations    Rates.  Design 
Construction    Operation   Management. 
Chemical  and  Biological  Laboratories, 
112  E.  19th  Street New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

laboratory  Analyses  and  Tests.  Specifications  improved. 

Expert  in  Valuation  and  Litigation.    32  years'  experience. 

1  Broadway         NEW  YORK  CITY 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  NafI  Bank  Bldg.    CINCINNATI,  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purifioatioa       Sewerage 
Sewage  Disposal       Land  Drainage 

22  N.  Carroll  St.  MADISON,  WIS. 
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DAVID  MAGNAUGHTON 

CONSULTING    ENGINEER 
ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports.  Investigations.  Valuations,  Rates 
and  Design  Construction. 


Central  Building 


FORT  WAYNE,  IND. 


ALEXANDER  POTTER,  C.  E. 

HYDRAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal,  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated  — Expert  Testimony- 
Plans  and  Estimates. 


Testing.         Consul  tat  iont        Bitumens,        Paving. 
Inspection,  Specifications,   Asphalts,    Road  Oils. 

Isaac  van  Truip 

ENGINEERING  CHEMIST 

2337  Sooth  Paulina  Street.  CHICAGO.  ILL. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile — fire  Brick 

Harris  Trust  Building,        CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Disposal.      Pavements  and  Roads. 

Hartford  Buildint.  CHICAGO.  ILL. 


HERMAN  STENSRUD 

MARQUETTE.  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE.SSEMER,  ALA. 


JAMES  P.  WELLS,  gjl^grN^H?'.;'^ 

Surveys.  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Office.  249  Cutler  Bld<.,  Roobcster,  N.  Y. 

Chicago,  III.      New  York  City.       Knoxville.  Tenn.      Toronto.  Onl. 


CHLORIDE   OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Widener  Building  PHIUDELPHIA,  PA. 


^fxrmjtt:  i£A/tfnn»nb 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 


KALAMAZOO  f  pry  &  MACHiNEjg. 

594  EAST  MAIN   ST. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


Soutli  Water  St. 


NEWBURGH,  N.  Y. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

15th  and  Lehigh  Ave.     PHILADELPHIA.  PA. 


FOR  SALE! 

One  ten- ton  "Peerless''  Steam  Road  Roller;  first- 
class  condition;  used  on  5  miles  road  work — 
$2,000,  cash. 

Address  M.  F.  NORMOYLE  &  SONS 
Boi  221         ROANOKE.  VA. 


FOR  SALE! 

One  Concrete  Mixing  Plant.  All  steel  construction. 
Large  Bins:  Tar  and  Asphalt  Heaters  on  wheels;  Convey- 
ors. Thirty  h.p.  Portable  Boiler  and  Engine  on  wheels. 
Sold  with  or  without  power. 

Plant  located  in  Eastern  PennsrWania, 

Also— Oil  Pull  Tractors,  new  and  used;  sizes,  12-20-16-30 

20-40-30-60.        Address 

B.  D.  REED  MACH.  CO.  N.  S..  Pittsburgh.  Pa. 


CONSULTING  ENGINEERS 

—  reach    city  officials  by  inserting  professional 
cards  in  this  Department. 

A  Daily  Bulletin,  covering  prospective  work  in  all  parts 
of  the  country,  goes  free  to  each  advertiser.  Write  for 
rates  and  full  information  to 

Municipal  and  County  Engineering 
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HOW  A  PORTABLE  MIXING  PLANT 
WAS  USED  TO  SOLVE  A  CON- 
STRUCTION PROBLEM 

When  constructing  the  GVi  miles  of  12 
duct  subway  between  Union  and  Passaic 
New  Jersey,  and  the  214  miles  of  24  duct 
subway  between  Jersey  City  and  Newark 
New  Jersey,  the  New  York  Telephone  Co' 
was  confronted  with  problems  which  com- 
pelled some  radical  changes  in  equipment. 

The  construction  of  the  subways  was 
of  multiple  duct  tile  with  a  concrete  foun- 
dation and  concrete  top  protection,  and 
all  manholes  were  built  entirely  of  con- 
crete. 

The  road  on"  the  Union-Passaic  job  be- 
ing very  narrow  and  lined  with  swamps 
on  both  sides,  the  mixing  of  this  concrete 
would  have  necessitated  the  building  of 
platforms  in  the  swamps  for  the  mixer 
and  material  about  500  ft.,  apart  and  at 
a  very  high  cost. 

A  concrete  mixing  plant  mounted  on  a 
motor  truck  was  the  answer. 

The  outfit  consisted  of  a  power  batch 
concrete  mixer  mounted  on  a  7-ton  Pack- 
ard motor  truck,  which  was  also  equipped 
with   two   gravity  hoppers,   one  for  sand 


and  the  other  for  stone,  in  addition  to  a 
tank  for  water. 

The  materials  for  the  concrete  were 
gathered  at  a  convenient  place  on  the  job 
and  the  sand  and  stone  loaded  into  the 
hoppers  by  a  Portable  Machinery  Co 
Scoop  Conveyor,  as  shown  in  one  of  the 
Illustrations.     Bags  of  cement  were  also 


LOADING  AGGREGATE  HOPPERS 
MOUNTED  ON  MOTOR  TRUCK  WITH 
PORTABLE  SCOOP  CONVEYOR. 

put  on  board  and,  fully  loaded,  the  outfit 
carried  material  sufficient  for  5  yds  of 
concrete. 

The  power  mixer  was  fed  by  a  laborer 
on  the  truck  shoveling  sand  and  stone 
from  openings  at  the  bottom  of  the  grav- 
ity hoppers.  The  concrete  was  poured  di- 
rectly into  the  truck  or  manhole  excava- 
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tions  by  means  of  a  spout.  The  truck 
driver,  with  a  little  practice,  found  it  pos- 
sible to  regulate  the  forward  movement 
of  the  truck  to  give  the  required  thick- 
ness to  the  concrete  in  the  truck  so  that 
little  hand  spreading  was  necessary.  The 
saving  of  this  equipment  on  this  Job  was 
great. 

On  the  Jersey  City-Newark  job,  al- 
though it  was  possible  to  mix  the  concrete 
in  the  usual  way  at  stations  along  the 
trench,  the  use  of  the  portable  mixing 
plant  was  found  to  be  about  25  per  cent 
cheaper  than  the  fixed  concrete  mixing 
stations  and  the  dumping  of  the  concrete 
Into  the  trench  and  manhole  excavations 
from  wheelbarrows. 


IOWA  ROAD  CONTRACTOR  PROS- 
PERS WITH  GOOD  EQUIP- 
MENT 

Robert  Henkel  a  few  years  ago  was 
buildin.g  concrete  sidewalks  in  Mason 
City,  Iowa.  He  had  a  bunch  of  wheel- 
barrows, some  shovels  and  small  tools 
and  a  small  mixer.  He  knew  how  to 
handle  cement  and  built  good  sidewalks. 
Having  served  an  apprenticeship  at  this 
job,  he  turned  bridge  builder  and  did 
good  work  there.  When  Cerro  Gordo 
county,  after  trying  out  short  stretches 
of  concrete  roads  for  several  years,  got 
her  hands  on  the  first  federal  aid  allot- 
ment of  dollar  for  dollar  money  that 
came  to  Iowa  and  let  a  contract  for  four 
miles  of  concrete  paving  in  one  batch, 
Henkle  sat  up  and  took  notice.  "If  Cerro 
Gordo  county  is  going  to  build  concrete 
roads,  why  shouldn't  I  build  them  or  at 
least  part  of  them?" 

When  after  completing  the  four  mile 
stretch,  Cerro  Gordo  saw  more  federal 
money  set  apart  for  Iowa  she  again  was 
standing  in  line  and  even  before  other 
progressive  counties  had  made  applica- 
tion for  their  share,  had  the  money 
cinched,  her  plans  and  specifications 
ready  and  three  contracts  let  Henkel  had 
one  of  the  contracts,  only  it  was  The 
Henkel  Construction  Company  now,  with 
Henkel,  Jr.,  as  part  of  the  company,  says 
the  Service  Bulletin  of  the  Iowa  Highway 
Commission. 

Henkel's  contract  was  for  7i/^  miles  of 
the  East  and  West  road  through  the 
county,  the  Old  North  Iowa  Pike,  now 
known  as  the  National  Parks  Highway, 
also  part  of  the  Pershing  Way.  The  con- 
tract called  for  one  course  concrete  pave- 
ment, 18  feet  wide,  8-in.  thick  at  the  cen- 
ter and  7-in.  thick  at  the  edges.  The  mix 
was  to  be  1-2-3J4. 


With  the  contract  in  hand  the  next 
thing  was  to  plan  the  equipment  and  de- 
velop the  organization  with  which  to  do 
the  work.  Henkel,  Jr.,  had  spent  an  en- 
tire season  in  Illinois  on  road  construc- 
tion jobs  with  the  special  purpose  of 
studying  different  methods  of  construc- 
tion in  use  by  the  large  firms  building 
roads  there. 

The  old-fashioned  wheelbarrow  outfit 
with  materials  dumped  on  the  roadway 
went  into  the  discard.  The  balance  be- 
tween the  central  proportioning  and  the 
central  mixing  plant  swung  in  favor  of 
the  central  proportioning  plant  with  the 
mixing  done  in  one  continuous  operation 
without  the  intervening  delay  caused  by 
hauling  the  wet  mix.  With  the  central 
proportioning  plant  settled  upon,  came 
the  question  of  transportation.  Should 
it  be  by  individual  trucks  or  the  indus- 
trial railway;  and  the  industrial  railway 
won.  This  required  quite  a  complete  rail 
road  layout  of  five  miles  of  track  and 
switches,  three  6-ton  locomotives,  30  two- 
box  trucks.  80  wooden  batch  boxes  with 
hinged  bottoms  and  minor  railway  equip- 
ment necessary  to  operate  the  line. 

The  Milwaukee  line  parallels  the  North 
Iowa  Pike  for  the  entire  distance  of  the 
paving  contract.  At  a  point  about  half 
way  out  the  company  established  a 
switch  and  there  the  proportioning  plant 
was  established.  A  cement  storage  house 
was  built.  The  tunnel  system  of  loading 
the  cars  was  determined  upon.  A  long 
shed  was  built  over  the  industrial  track. 
Over  and  above  this  shed  the  sand  and 
gravel  was  piled  as  it  was  unloaded  from 
the  Milwaukee  freight  cars.  The  trains 
of  Western  industrial  trucks  and  batch 
boxes  were  run  under  the  shed  or  into 
the  tunnel,  as  it  is  called,  and  in  short 
order  every  box  had  its  proper  amount  of 
sand  and  gravel,  ready  for  the  short 
journey  to  the  cement  sheds  where  the 
stop  was  even  shorter  before  the  run  to 
the  construction  crew.  A  crane  operator, 
two  men  on  the  aggregate  pile,  three  ce- 
ment men  and  one  car  cleaner,  completed 
the  loading  crew. 

The  paving  equipment  consisted  of  the 
Koehring  21-E  four  bag  mixer  and  the 
Lakewood  finishing  machine.  The  mixer 
was  equipped  with  a  crane  for  lifting  the 
batch  boxes  off  the  trucks  and  swinging 
them  over  the  mixer  skip.  A  crane  man 
and  three  helpers  spotted  the  cars, 
handled  the  boxes,  dumped  the  materials, 
reloaded  the  boxes  and  pushed  the  cars 
out  of  the  way  for  the  next.  There  were 
a  mixer  engineer,  a  mixer  foreman  and 
two  spreaders. 
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The  Paver  of  Low  Mixing  Cost 

T?  VERY  second  of  time  saving  means  money  saving — profit  making  on 
-'-^  a  paving  job.  The  paver  that  is  lowest  in  cubic  yard  mixing  cost  is 
the  cheapest  mixer.     Any  other  is  costly. 


Extra  Yardage  Built  in 

Koehring  mixers  are  designed  to  give  the 
lowest  mixing  cost.  Centralized  control 
— the  many  automatic  actions  found  only 
on  Koehrings  enable  the  operator  to 
maintain  that  day  after  day  speed  of  op- 
eration which  means  a  big  season's  extra 
yardage. 


Heavy  Duty  Construction 


Heavy  duty  construction  is  but  another 
term  for  dependability — and  dependabil- 
ity pays  a  big  extra  profit  in  trouble-free 
continuous  operation — which  means  low- 
est mixing  cost. 

Koehring  mixed  concrete  is  dominant 
strength  concrete. 

Write  for  Koehring  Paver  Details 

Koehring  low  mix  cost— dependability — can't  be  wished 
into  a  mixer.  It  must  be  built  in.  It  is  built  into  Koehr- 
ings.     Investigate.    Write  for  details  of  Koehring  pavers. 

Koehring  Machine  Co. 

MILWAUKEE,  WISCONSIN. 


KOEHRING  SIZES 

in  cubic  feet  mixed  concrete 

Pavers:     10,  14,  21  and  28  cubic  feet  mixed 

ccncrete.  Standard  wet  batch  rating.  Boom 

and  bucket  and  spout    distribution,    Gleam 

and  gasoline.     Loading  derrick,  multiplane 

traction. 

Construction  Mixers.    Sizes:    4.7,10,14,21. 

28  cubic  feet  mixed  concrete. 
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With  the  Lakewood  machine  there  was 
the  operator  who  looked  after  the  mach- 
ine and  the  various  finishing  jobs.  Two 
additional  men  looked  after  the  water 
supply,  covering  of  the  freshly  laid  con- 
crete and  other  odd  jobs. 

The  grading  work  was  completed  well 
in  advance  and  a  good  shoulder  built  for 
the  railway  track.  A  subgrading  mach- 
ine immediately  ahead  of  the  mixer  trued 
up  the  excavation  for  the  concrete  slab 
and  there  was  little  or  no  trouble  on  this 
score  at  the  mixer.  The  subgrade  was  us- 
ually as  perfect  as  the  traffic  surface  of 
the  concrete  slab.  There  was  no  loss  of 
material  filling  up  depressions  and  no 
danger  of  weakening  of  the  slab  where 
the  subgrade  was  high  and  the  inspector 
off  the  job  for  an  instant. 

With  a  plentiful  supply  of  materials  the 
equipment  and  the  crew  averaged  be- 
tween 400  and  500  ft.  of  concrete  per 
day.  But  there  was  not  always  a  suffi- 
cient supply  of  material.  There  were 
many  weeks  when  two  or  three  days  each 
were  entirely  lost  because  of  lack  of  ma- 
terials and  this  within  a  few  miles  of 
the  large  gravel  pits  and  cement  factories 
at  Mason  City,  the  source  of  the  material 
supply. 

The  Henkel  road  building  plant  was 
well  balanced.  Henkel  acted  as  foreman 
himself.  Every  part  of  the  work  was 
well  coordinated  with  every  other  part. 
There  were  just  enough  men  and  just 
enough  equipment  in  each  phase  of  the 
work.  With  good  weather  and  plenty 
of  material,  each  branch  of  the  outfit  kept 
its  part  of  the  work  up  so  that  there  was 
no  unnecessary  delay.  There  was  no  hur- 
ry or  confusion.  Each  man  had  his  work 
and  had  time  enough  to  do  it.  Moreover 
he  did  it  and  he  did  it  when  it  should 
have  been  done  for  Henkel  was  there  to 
see  that  he  did. 

One  noticeable  feature  of  the  work  of 
the  outfit  on  the  occasion  of  two  visits 
was  the  clean  and  perfect  condition  of  the 
subgrade  for  three  or  four  hundred  feet 
ahead  of  the  mixer.  The  surface  was  as 
true  as  a  floor  and  seemed  to  be  swept 
almost  as  clean.  The  entire  7V2  mile  job 
was  worked  with  one  layout  of  the  track. 

The  proportioning  plant  was  about  mid- 
way of  the  distance,  the  longest  haul  be- 
ing at  the  start,  something  over  four 
miles.  The  shoulders  were  well  built  and 
the  track  well  laid,  so  that  there  was 
little  trouble  from  wrecks  and  delays  on 
the  track. 

That  it  pays  to  equip  fully  and  com- 
pletely and  to  have  a  well  organized  and 
well  coordinated  force,  is  shown  by  Mr. 


Henkel's  experience.  He  stated  that  he 
was  able  by  carefully  balancing  and  ad- 
justing his  outfit  to  save  an  average  of 
$32  per  day  over  what  he  had  estimated 
before  starting  work  to  be  his  daily 
average. 

The  Henkel  plant  was  inspected  fre- 
quently during  the  1920  season  by  other 
contractors  and  by  men  who  contemplate 
outfitting  for  road  building.  Both  father 
and  son  were  well  pleased  with  their 
plant  and  feel  that  the  careful  study  they 
gave  before  adopting  the  central  propor- 
tioning and  industrial  railway  systems  re- 
turned them  good  dividends.  And  Hen- 
kel is  not  alone  among  the  lowans  who 
have  taken  to  the  road  building  game 
and  equipped  with  the  best  of  them  for 
the  work  to  be  done.  Three  or  four  other 
Iowa  firms  that  got  under  way  for  the 
first  time  in  1920,  bid  fair  to  set  ex- 
amples to  the  older  contracting  firms  who 
invaded  Iowa  from  neighboring  states  at 
the  beginning  of  the  season  just  past 
when  Iowa  made  her  start  at  the  im- 
provement of  the  primary  road  system. 


CUTTING  DOWN  THE  LABOR  COST 
ON  CONSTRUCTION 

By  Samuel  G.  Kuhlen,  Austin  Machinery  Cor- 
poration, Railway   Exchange  Bldg., 
Chicago,  III. 

Contractors  are  not  immune  from  the 
one  bane  common  to  all  industries,  that 
of  "leaks"  through  misuse  and  waste  of 
time  and  energy.  Masters  of  efficiency 
have  not  yet  succeeded  in  completely 
eradicating  this  drain  on  profits  from  any 
line  of  business,  and  there  are  few  lines 
which  offer  so  many  obstacles  to 
thorough-going  efficiency  as  contracting. 

Since  labor  is,  perhaps,  the  contractor's 
largest  single  cost  item,  great  care  should 
be  used  in  its  conservation.  As  a  gen- 
eral rule,  however,  it  receives  scant  at- 
tention. Many  men  are  still  employed  for 
work  which  can  be  much  more  economi- 
cally handled  by  machinery. 

Paving,  for  instance,  affords  striking 
examples  of  inconsistency.  Few  contrac- 
tors would  even  think  of  mixing  concrete 
by  hand.  No,  indeed,  nothing  short  of 
the  largest  and  fastest  machines  would 
answer  for  this  important  duty,  or  how 
could  bids  be  figured  to  win?  Yet  the 
majority  of  contractors  still  use  hand 
labor  for  all  the  remaining  operations, 
in  spite  of  the  fact  that  perfected  ma- 
chinery is  now  available  which  tamps, 
strikes  off  and  finishes,  combining  these 
three  operations  in  one  and  doing  it  as 
fast    as    the    mixer    can    lay    down    the 
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Old  Bess  Eats  'Em  Up. 

'T^HE  universal   application    of  the  P  &  H   Excavator- 
J-    Crane,  makes  those  who  use  it  enthused  to  such  aa 
extent  that  they  call  her  "Old  Bess." 

Ae  one  contractor  said:  "I've  been  working  in  (he  earth,  mining  and 
contracting  and  the  like  for  20  years  and  never  saw  a  machine  like 
"her'  before.  Shell  dig  the  ditch,  lay  the  tile  and  cover  it  all  up 
again. 

"On  a  street  job  recently  she  again  showed  her  class.     We  tore  up 

the  old  macadam  road  and  built  a  new  one  almost  with  no  help  other 

than  the  old  girl.     She  unloaded  cars,  loaded  trucks 

with  crushed  stone,  dragged  wagons,  pushed  paving 

mixers.     She  just  thrives  on  hard  work." 

The  P  &  H  Excavator-Crane  goes  anywhere, 
needs  no  tracks  and  requires  no  steam  engineer  to 
operate — a  high  duty  gasoline  engine  furnishes  the 
power. 


Old  Bess."  as  this  general  utility  machine  is  nicknamed, 
18  light  on  her  corduroy  tractor  feel,  swings  her  boom 
through  a  complete  ciicle.  and  is  perfoiming  to  satisfied: 
audiences  in  ell  parts  of  the  country. 

See  her  In  many  poses  In  the  January,  1921, 
edition  of  Bulletin  5X. 

Excavating  Machinery  Division 

PAWLING  &HARNISCHFEGER  CO. 

New  York  .  .  .  50  Church  St. 
Pliiladelphla  Stephen  Girai.l  BIdg. 
Pittsburgh.  .  .  Fidelity  Bids. 
Chicago.  .  .  .  Monadnn.k  Block. 
New  Orleans,  Whitrey  Central  Bldg. 
Kan  Francisco.  .  Monadn.uk  Bldg. 
I.os  Angeles.  .  .  .  Central  Bldg. 
Seattle  .        ,         L.  c.  .Smith  Bldg. 

Portland.         .       .       .         Veon  Bldg. 

Selling  Agents  in  16  other  Cities 

In  Milwaukee,  Wisconsin, 
since  1884. 
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batches.  If  contracts  can  be  won  without 
this  extra  efficiency,  is  that  sufficient 
ground  for  rejecting  it?  If  the  added 
profits  are  not  attractive,  why  bid  at  all? 

Idle  paving  machines  are  another  seri- 
ous drain  on  profits.  Large  amounts  are 
often  lost  on  one  contract  by  keeping  fast 
machines  of  generous  capacity,  together 
with  their  crews,  waiting  for  batch  ma- 
terials. This  can  be  avoided  by  the  use 
of  narrow-gauge  gasoline  locomotives  and 
batch  cars. 

Equally  wasteful  is  the  widespread  prac- 
tice of  filling  ditches  by  hand  instead  of 
using  a  backfiller.  As  with  paving,  so 
here,  machines  are  universally  used  for 
the  first  operation,  that  of  digging,  while 
the  equally  important  work  of  replacing 
the  earth  is  usually  still  done  with  slow 
expensive  hand  labor.  This  is  too  often 
complicated  by  leaving  the  backfilling  to 
be  done  at  some  future  time.  In  the 
Eneanwhile  the  ground  freezes  or  forms 
iinto  a  solid  mass,  requiring  an  extra  force 
■of  men  with  picks  to  break  it  up  before 
U  can  be  shoveled.  Then,  too.  contracts 
are  not  paid  in  full  until  they  are  com- 
pleted, adding  one  more  "leak"  to  the 
extra  cost  of  hand-breaking  and  filling. 

Many  contracts  fail  to  return  propor 
tionate  profits  because  of  worn  out  or 
antiquated  equipment.  The  temptation  to 
squeeze  the  last  dollar  out  of  an  invest- 
ment is  quite  natural,  but  the  time  in- 
evitably comes  when  excessive  repairs  or 
capacity  limitations  spell  the  doom  of  thip 
class  of  inefficiency.  The  poorly  equipped 
contractor  can  not  hope  to  compete  sue 
cessfully  with  his  more  progressive  rival. 
If  he  figures  to  make  a  profit  on  his  cost- 
ly methods  he  is  sure  to  lose  contracts 
and  if  he  figures  to  win  contracts  he  will 
as  surely  forfeit  his  earnings  in  their 
execution. 

Right  now,  at  the  beginning  of  the 
greatest  road-building  and  construction 
era,  is  the  time  to  check  up  on  equip- 
ment and  fill  the  gaps  between  efficiency 
and  inefficiency. 


THE  NEW  LAKEWOOD-HOTCH- 
KISS  ROAD  FORM 

After  three  years'  development  work  a 
new  steel  form  for  concrete  road  con- 
struction has  been  developed  by  the  Lake- 
wood  Engineering  Company,  Cleveland. 
The  new  Lakewood-Hotchkiss  form  is  de- 
signed to  meet  all  the  requirements  of 
modern  road  construction. 

Lakewood-Hotchkiss  blue  annealed, 
high    carbon    steel    road    forms    are    fur- 


nished in  sections  10  ft.  long,  and  in  the 
heights  for  road  thiciinesses  of  5,  6,  7, 
8  or  9  ins. 

The  distinguishing  feature  of  the  de- 
sign is  that  a  somewhat  lighter  metal 
has  been  used  for  the  main  section  of 
the  form,  but  this  section  has  been  rein- 
forced by  stiffening  memb,:rs,  advantage- 
ously placed.  Each  10-ft.  section  has  the 
top  flange  supported  at  five  intermediate 
points  by  a  heavy  stiffening  iron. 

This  principle  is  the  same  as  is  used 
in  bridge  design,  where  light  members  are 
riveted  together  to  form  a  strong  truss, 
rather  than  using  one  solid  heavy  section 
of  sufficient   strength   to  carry   the   load. 

The  forms  also  are  different  in  that 
electric  spot  welding  is  used  in  addition 
to  riveting  to  fasten  the  various  mem- 
bers of  the  form  together.  The  form  has 
a  bottom  fi   rg-  J  ins.  wide,  giving  a  Inrae 


IP 


THREE  STAKE  POCKETS  AND  TWO 
INTERMEDIATE  BRACES  TO  EACH 
10  FT.  SECTION  GIVE  STRONG,  RIG- 
ID SUPPORT  TO  THE  NEW  LAKE- 
WOOD-HOTCHKISS  ROAD  FORM. 

bearing  area  on  the  ground.  The  top 
flange  is  2^4  ins.  wide,  which  is  ample  as 
a  rail  for  the  finishing  or  subgrade  ma- 
chines. The  turndown  section  of  the  top 
is  1%  Ins.  deep,  making  for  unusual 
strength   at  this  point. 

The  forms  are  staked  to  the  ground 
with  three  stakes  to  each  10-ft.  section. 
The  stake  pockets  have  elliptical  holes, 
giving  considerable  leeway  when  driving 
the  stake,  so  that  it  does  not  disturb  the 
alignment  of  the  forms.  After  the  stake 
has  been  driven  until  its  head  is  about  an 
inch  and  a  half  below  the  top  of  the 
form,  so  that  the  stakes  will  not  inter- 
fere with  the  finishing  machine  wheels, 
the  form  is  clamped  to  the  stake  by  a 
heavy  wedge  member  sliding  in  the  stake 
pocket.  This  wedge  is  heavy  enough  to 
allow  driving  with  a  sledge  hammer.  It 
has  a  quarter-inch  bearing  on  the  stake, 
and  can  not  become  bent  or  rapidly  worn. 
These  wedges  may,  however,  be  easily  re- 
placed when  worn.  They  are  held  in  the 
pockets  and  can  not  become  lost  on  the 
job. 

The  forms  are  built  so  that  any  section 
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A  Labor-Saver  for  Small  Gravel  Pits 


One 


Man  with  a  Sauerman  Bottomless  Power  Scraper 
Does  the  Work  of  a  Large  Gang  of  Men 
Using  Team  Scrapers 


zT 


/ 


With  a  double-drum  hoist  and  a 
Sauerman  Bottomless  Power  Scraper, 
one  man  can  excavate  and  move  from 
100  to  1000  cubic  yards'of  sand  and  gravel 
per  day,  the  handling  capacity  varying 
according  to  the  size  scraper  used  and 
the  distance  the  material  has  to  be  con- 
veyed. 

For  photographs  and  diagrams  of  actual 
installations,  write  for  Pamphlet  No,  10. 


fjy]        SAUERMAN  BROS. 


1142  Monadnock  BIdg. 
-CHICAGO 


Better  Roads  at  Less  Cost 

i  A  Burch  Stone  Spreader  will  enable  you 
to  lay  a  better  road  with  less  men  and  in 
much  less  time  than  by  the  ordinary  method. 
It  assures  greater  prohts  and  less  work. 

Tne  Burch  Stone  Spreader 

can  be  attached  to  any  truck.  Spreads  automatically 
as  stone  is  being  unloaded.  It  can  be  adjusted  to 
any  width  and  depth  desired.  Uses  the  exact 
amount  of  stone  needed,  eliminating  rehauling  en- 
tirely. 

Let  us  send  you  complete  description. 

The  Burch  Plow  Works  Co. 

Dept.  G-3.  Crestline,  Ohio 


WM.  E.  DEE  CLAY  MFG.  CO, 

Proprietors  of  MECCA  CLAY  WORKS 


Manufacturers  of 


STANDARD  AND  DOUBLE  STRENGTH 

Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


(  Mecca.  Parlie  County.  Ind.,  on  C.  &  E.  I.  R.  R. 

i  Newport,  VermiliioQ  County,  Ind..  on  C.  &  E.  I.  R.  R. 


Chicago  Office, 
30  N,  LaSalle  Street. 


■  SCO  OP  CONVEYOR 

FOR  STORING»»oREClAlMING 

THOUSANDS  IN  USE  LOADING-- UNLOADING 
CARS,  TRUCKS  »"=WAGONS 
SAVE3  6   TO   12    MEN 
SAVti  CAR  DEMURRAGE 

EUMINATES  SHOVEl, 
AND  WHEELBARROW 

WORK 
KEEPS  EQUIPMENT 
MOVING 
WRITe     FOn.     CATALOCUS 


PORTABLE  MACHINERY  CO.. PASSAIC  N.J. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (Ail  styles) 


Regular  and 
Special 
Grates  or 
Strainers  for 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road,  CLEVELAND,  OHIO. 
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may  be  removed  from  a  line  of  forms 
set  up  to  allow  passage  of  trucks  or  other 
contractors'  tools.  There  is  an  extra  heavy 
slide,  at  the  joint,  which  holds  the  forms 
in  alignment,  both  laterally  and  vertical- 
ly, and  assures  a  smooth  joint  between 
the  forms  over  which  the  finishing  ma- 
chines may  run.  These  slides  are  extra 
heavy,  and  so  located  as  to  be  accessible 
for  driving  with  hand  hammer  when 
setting  up  or  taking  down  the  forms.  It 
is  to  be  noted  that  the  top  of  this  slide 
accurately  fits  into  the  channel  shaped 
head  of  the  road  form.  It  can  be  definitely 
stated  there  will  be  no  opening  of  the 
forms  at  the  joints  because  of  the  careful 
working  out  of  the  details  of  this  locking 
device. 

There  are  no  rivets  in  the  top  flange  of 
the  form  to  get  worn  and  loose  under  the 
wheels  of  the  finisher  or  subgrader. 

The  sections  of  form  are  made  from 
steel  especially  milled  to  size  for  each 
height  of  form.  The  rolled  edges  of  the 
top  and  bottom  flanges  are  so  smooth  that 
a  man  can  not  cut  his  fingers  while  hand- 
ling the  form.  It  is  the  form  with  the 
velvet  edge. 


CONTRACTING  AS  A  PROFESSION 

By   F     C.    Young.   Mem.   Am.    Soc.    C.    E.,   of 
Moore-Young  Construction  Co.,  Waterloo,  la. 

The  occupation  of  applying  labor  and 
machinery  to  raw  materials  for  the  pro- 
duction of  structures  has  always  appealed 
to  the  writer  as  a  most  interesting  call- 
ing. The  fact  that  we  are  so  engaged 
is  not  the  result  of  accident  or  chance 
but  of  a  life-long  ambition  and  directed 
effort.  A  study  recently  made  of  the 
financial  results  of  a  season's  operations 
in  contracting  led  the  writer  to  a  further 
consideration  and  analysis  of  the  ele- 
ments entering  into  the  business.  We  are 
led  to  the  conclusion  that  contracting  is 
a  profession.  While  this  is  not  a  new 
viewpoint  for  us  it  is*  one  perhaps  not 
generally  recognized.  Hence  the  occasion 
for  this  discussion,  said  Mr.  Young,  in 
addressing  the  1921  meeting  of  the  Iowa 
Engineering  Society. 

We  find  from  the  dictionary  that  a  pro- 
fession is  a  calling,  other  than  those  pure- 
ly commercial,  mechanical,  or  agricul- 
tural, to  which  one  devotes  one's  self  and 
in  which  one  employs  some  special  knowl- 
edge. It  would  seem  that  the  only  argu- 
ment necessary  to  establish  that  contract- 
ing is  a  profession  is  to  prove  that  it  is 
more  than  a  purely  commercial  calling. 
Before  discussing  the  special  knowledge 
which    a    contractor    employs    and    -.vhich 


we  believe  makes  the  calling  a  profession, 
let  us  consider  what  a  contracting  busi- 
ness consists  of  from  a  purely  commercial 
standpoint. 

Of  What  Does  the  Contractor's  Business 
Consist? 

Let  us  consider  a  season's  business  of 
what  might  be  a  typical  contractor's  ex- 
perience. Mr.  Contractor,  we  will  call 
him,  is  operating  a  one-man  organization, 
that  is,  one  of  the  size  that  one  man  can 
not  only  direct,  but  attend  to  the  gen- 
eral executive  details  personally.  By  this 
we  mean  specifically  that  he  does  his  own 
bidding,  buying,  and  directs  the  construc- 
tion operations  in  considerable  detail 
himself.  Being  in  the  paving  business 
this  means  that  he  has  from  two  to  three 
crews  in  the  field,  capable  of  laying  from 
one  to  two  hundred  thousand  yards  of 
paving  per  year.  This  means  on  pres- 
ent prices  anywhere  from  one-half  to  one 
million  dollars  per  year.  The  season's 
business  for  1920  consisted  of  the  con- 
struction of  140,000  sq.  yds.  of  paving  at 
a  total  value  of  ?568,000. 

System    of    Accounting 

Before  going  into  the  analysis  which 
we  propose  it  will  be  necessary  to  ex- 
plain briefly  the  system  of  accounting 
which  Mr.  Contractor  employs.  He  uses 
a  double  entry  journal  and  ledger  in 
which  he  keeps  an  account  with  each 
contract.  All  labor  and  material  and  all 
expenses  whatsoever  incident  to  the  con- 
struction of  any  contract  are  charged  to 
that  contract.  This  includes  liability  in- 
surance, interest  on  money  used  on  that 
contract,  discount  that  may  become  inci- 
dent to  the  sale  of  bonds  on  certificates 
and  small  tools  that  may  be  considered 
as  consumed  on  the  job.  All  large  ar- 
ticles of  equipment  which  last  more  than 
one  job  are  carried  in  an  equipment  ac- 
count. 

What  Becomes  of  Contractor's  Money 

Under  this  system  of  accounting  the 
season's  operation  under  discussion  shows 
a  job  profit  of  $83,000,  or  58 V2  cts.  per 
sq.  yd.  of  paving,  or  14%%  of  the  volume 
of  business.  Immediately,  we  anticipate, 
you  will  say  this  is  a  generous  profit, 
but  let  us  analyze  farther.  We  find  a  gen- 
eral overhead  expense  of  some  $10,000 
consisting  of  office,  traveling,  and  gen- 
eral expense  incident  to  the  business  and 
not  charged  directly  to  any  specific  con- 
tract. This  amounts  to  7  cts.  per  sq.  yd. 
of  paving  or  2%  of  the  volume  of  busi- 
ness. This  we  believe  to  be  a  very  low 
overhead  and  one  which  could  not  be  at- 
tained in  anything  but  a  one-man  or- 
ganization. 
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Again  we  fiiul  that  llu>  (loprecialioii 
charged  off  on  equipni'Mit  amounteil  to 
$16,000,  or  11 V4  cts.  per  sq.  yd.  of  pav- 
ing, or  3%  of  the  volume  of  business. 
This  item  we  believe  to  be  reasonable 
also,  and  it  Is,  in  fact,  made  as  nearly 
as  possible  in  accordance  with  the  in- 
structions of  the  government  with  re- 
spect to  income  tax  returns;  that  is,  that 
everyi  article  of  equipment  may  be  depre- 
ciated annually  an  amount  equal  to  its 
actual  cost  divided  by  its  probable  life. 
In  this  connection  the  government  rules 
that  this  depreciation  in  every  case  must 
be  based  on  original  cost  and  not  on 
market  price  and  that  no  loss  ran  be 
charged  off  due  to  a  reduction  of  the 
market  unless  the  loss  be  actually  in- 
curred by  the  sale  of  the  equipment.  It 
can  readily  be  seen,  in  this  connection, 
that  every  contractor  is  facing  a  loss  on 
equipment,  during  the  falling  market 
which  we  seem  to  be  facing;  a  loss  which 
he  cannot  charge  off  on  his  showing.  In 
other  words  he  will  be  compelled  to  pay 
an  income  tax  on  a  false  showing  or  on 
a   paper   profit  which   does  not  exist. 

May  we  be  allowed  to  digress  at  this 
point  to  say  that  we  have  observed  that 
the  government's  requirements  in  the 
matter  of  accounting  for  the  purpose  of 
Income  returns  which  apply  to  practically 
every  man,  woman  and  child  in  the  Unit- 
ed States  earning  more  than  a  common 
laborer's  wage,  have  been,  and  are  the 
means  of  a  great  amount  of  much  needed 
education?  A  smail-town  banker  recently 
made  the  statement  that  he  believed  that 
the  amount  of  income  tax  which  the  farm- 
ers of  his  community  had  paid  had  been 
a  good  Investment  to  them  with  respect 
to  the  knowledge  of  their  own  business 
which  they  had  gained.  He  stated  this 
applied  not  only  to  farmers,  but  to  a 
great  many  small  business  men  and  con- 
tractors as  well.  May  we  be  permitted 
to  say  that  we  believe  that  our  schools, 
from  the  lower  grades  to  the  universities, 
have  been  and  are  lacking  in  instruction 
In  elementary  accounting  and  business 
methods? 

To  return  to  our  subject,  we  now  find 
that  our  job  profit  of  58^4  cts.  per  sq.  yd. 
is  reduced  to  a  final  profit  of  40  cts.  by 
the  general  overhead  and  equipment  de- 
preciation. This  40  cts,  amounts  to  10% 
of  the  volume  of  business  and  is  the 
paper  profit  on  which  an  income  tax  re- 
turn must  be  made. 

We  say  "paper"  profit  for  it  exists 
on  paper  only.  No  charge  has  as  yet 
been  made  for  the  personal  or  "profes- 
sional" services,  if  you  please,  of  Mr.  Con- 


tractor liinisolf.  The  business  ujider  dis- 
cussion Is  a  partnershii)  and  Mr.  Con- 
tractor's partner  contributes  to  the  busi- 
ness a  large  part  of  the  necessary  finan- 
cial credit  necessary  to  conduct  such  a 
business.  In  so  doing  he  devotes  about 
one-half  of  his  time  to  the  work.  Com- 
puting then  the  personal  services  of  one 
man  and  one-half  time  for  another  at  a 
salary  equal  only  to  that  paid  to  the  high- 
est salaried  foreman  in  this  organization, 
plus  the  interest  on  the  actual  investment 
in  the  business  we  have  an  item  of  $11,- 
000,  or  8  cts.  per  sq.  yd.  of  paving,  or 
2%  of  the  business  done.  This  leaves  a 
real  profit  of  32  cts.  per  sq.  yd.,  or  8%  of 
the  business  done. 

Still  a  very  profitable  business  you  say; 
yes,  if  Mr.  Contractor  had  this  amount 
in  his  pocket  or  to  his  credit  in  the  bank. 
But  where  is  it?  Five  of  the  8%  we  find 
reinvested  in  equipment  and  therefore 
existing  as  an  asset  only  in  the  shape  of 
second-hand  equipment.  This  leaves  a 
cash  profit  of  only  13  cts.  per  sq.  yd.  or 
3%  of  the  business  done. 

Still  a  fine  salary,  you  say.  Yes,  per- 
haps so,  if  Mr.  Wilson  had  managed  to 
keep  us  out  of  war.  But  on  an  income 
return  Mr.  Contractor  is  compelled  to 
pay  our  government  a  tax  on  something 
over  three  thousand  dollars,  leaving  him 
a  net  cash  profit  of  some  six  thousand 
dollars.  In  this  connection  we  are  in- 
formed that  the  State  Highway  Engineer 
of  a  neighboring  state  has  made  the  state- 
ment that  no  road  contractor  in  his  state 
would  be  allowed  to  take  work  at  a  price 
that  would  yield  him  more  than  four 
thousand  dollars  for  one  outfit  or  six 
thousand  for  two.  Our  Mr.  Iowa  Con- 
tractor then  comes  within  these  require- 
ments and  yet  road  contractors  are  com- 
ing into  our  state  from  the  state  to  which 
we  refer  with  the  assertion  that  we  are 
getting  better  prices  than  they  are  able 
to  get  in  their  state.  May  it  not  be, 
therefore,  that  the  State  Engineer  In 
question  has  failed  to  appreciate  all  the 
factors  that  enter  into  the  conduct  of  a 
contracting  business? 

Ithoiild  A  Contractor  Incorporate  His 
Business? 

It  may  now  occur  to  you  that  Mr.  Con- 
tractor should  incorporate  his  business. 
He  should  by  all  means.  A  fair  capi- 
talization for  a  business  of  this  size  would 
he  $100,000.  On  this  basis  we  find  that 
the  income  tax  on  the  season's  business 
in  question  would  amount  to  something 
over  seventeen  thousand  dollars  or  al- 
most the  entire  cash  profit.  This  seems, 
and  we  believe  is,  an   injustice  to  a  cor- 
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poration  of  this  cllar,^cter.  The  excessive 
tax  would  be  due  of  course  to  the  fact 
that  the  business  done  is  nearly  six  times 
the  invested  capital.  But  Mr.  Contractor 
could  not  afford  to  have  an  invested  capi- 
tal anywhere  equal  to  his  business  turn- 
over. It  is  much  more  economical  to  bor- 
row at  least  75%  of  the  face  of  his  con- 
tracts. 

It  would  seem,  perhaps,  that  Mr.  Con- 
tractor should  be  allowed  to  incorporate 
as  a  personal  service  corporation  and 
thereby  be  able  to  secure  the  advantages 
of  a  corporation,  but  still  be  allowed  to 
make  a  tax  return  as  an  individual.  This 
would  not  be  allowed,  however,  under  the 
rulings  of  the  Internal  Revenue  Depart- 
ment. The  statutory  definition  of  a  per- 
sonal service  corporation  is  one  whose  in- 
come can  be  ascribed  primarily  to  the  ac- 
tivities of  the  principal  owners,  who  are 
themselves  regularly  engaged  in  the 
actual  conduct  of  the  business.  But  the 
rulings  are  that  the  employment  of  capi- 
tal must  be  merely  incidental  and  that 
profits  from  trading  must  not  equal  50% 
of  the  gross  income,  and  furthermore, 
that  if  the  owners  merely  supervise  or 
direct  a  force  of  employees  the  corpora- 
tion is  not  a  personal  service  corporation. 
We  are  barred  then  from  this  classifica- 
tion and  it  might  be  Inferred  in  this  con- 
nection that  we  have  no  justification  for 
claiming  to  be  rendering  professional 
services. 
Why  the  Contractor  is  a  Professional 

Man. 
This  brings  us  back  to  our  subject  and 
we  now  wish  to  call  attention  to  the  ex- 
tent to  which  we  believe  Mr.  Contractor's 
calling  is  a  profession.     In  the  first  place 
he  has  a  technical  education.     He  is  the 
graduate  of  an  engineering  college.     Not 
necessary,  do  you  say?    Not  absolutely,  to 
be  sure,  but  highly  desirable,  we  believe. 
The  days  of  the  old  type  of  contractor  are 
rapidly    passing.     We    refer    to   the   con- 
tractor who  has  come  to  be  such  largely 
through    his   political    position    and    who 
uses  his  influence  Incident  to  such  a  po- 
sition to   secure   cont'-acts   and   to   make 
a  profit  on  the  same  at  the  expense,  per- 
haps, of  the  public.    We  say  this  type  Is 
rapidly  passing  and   it  is  a  fact   that  a 
majority  of  the   contractors  who   are   to- 
day engaged  in  the  line  of  work  in  which 
we  are    interested,    in   this   territory   at 
least,   are   technical   men.     They   are   en- 
gineers because  of  the  close  relation  of 
the   knowledge   necessary   to   design    and 
supervise  construction  to  that  necessary 
to   the   actual   employment  of   the   labor, 
machinery  and  materials  to  build  it.    This 


is  becoming  more  and  more  true  as  the 
application  of  technical  knowledge  is  be- 
coming more  and  more  recognized  as 
necessary  to  proper  and  economical  con- 
struction. 

In  addition  to  school  education  Mr.  Con- 
tractor has  experience  in  his  chosen  line. 
He  has  been  out  of  school  some  ten 
years.  The  first  few  years  were  devoted 
partly  to  the  practice  of  engineering  and 
partly  to  construction  work.  Having  in 
mind  fitting  himself  to  be  a  contractor  he 
made  a  special  study  of  methods  of  con- 
struction and  their  cost.  Having  reached 
the,  point  where  he  thought  he  could  with 
some  degree  of  certainty  estimate  the  cost 
of  a  piece  of  construction  he  established 
the  necessary  financial  connections  and 
made  a  start.  Then  through  several 
years  of  effort,  not  always  successful  from 
a  financial  standpoint,  Mr.  Contractor  has 
been  gaining  experience  in  his  chosen 
calling.  He  has  been  bearing  in  mind 
always  that  his  ultimate  success  depend- 
ed upon  his  so  conducting  his  business 
that  his  relations,  not  only  financially,  but 
professionally,  must  be  such  that  he 
would  gain  a  reputation  and  standing  as 
a  reputable  contractor.  He  must,  in 
short,  become  recognized  as  having  the 
necessary  experience,  resources,  organiza- 
tion, and  knowledge  to  properly  carry  out 
a  construction  project.  Has  he  any  de- 
fensible claim  that  his  calling  is  a  pro- 
fession? 

Consider  the  Doctor. 

By  way  of  final  comparison  consider  the 
doctor.  Without  any  dispute  the  calling 
of  a  doctor  Is  considered  as  one  of  the 
learned  professions.  Consider  a  doctor 
who  has,  we  will  say,  been  out  of  school 
ten  years  and  who  Is  now  enjoying  suc- 
cessful practice.  What  has  made  his  call- 
ing a  profession?  He  has  technical  edu- 
cation, some  Investment  in  equipment, 
some  apprenticeship  following  his  school- 
ing, and  then  has,  necessarily,  spent  sev- 
eral years  gaining  experience  and  build- 
ing himself  up  a  practice  and  reputation 
so  that  he  will  be  recognized  as  one  who 
can  safely  be  Intrusted  with  work  in  his 
line. 

Is  not  contracting,  as  we  have  consid- 
ered it,  just  as  much  of  a  profession  as 
that  of  the  doctor?  Could  the  doctor,  for 
instance,  take  the  contractor's  equipment 
and  conduct  his  business?  No,  he  could 
neither  secure  a  contract,  nor  carry  it 
out,  much  less  make  a  profit.  Ir  "ther 
words,  the  tangible  assets  of  the  contrac- 
tor, and  they  consist  only  of  his  equip- 
ment, would  be  of  no  more  use  to  a  doc- 
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tor  than  would  the  surgical  instruments 
of  the  doctor  be  to  the  contractor. 

Hazards  of  Contracting 

Again,  to  return  to  the  commercial  as- 
pects of  the  contracting  business,  it  must 
be  remembered  that  it  is  the  most  hazard- 
ous of  all  enterprises.  The  government 
income  returns  show  that  for  every  dol- 
lar earned  in  the  manufacturing  industry, 
seven  cents  are  lost;  that  for  every  dol- 
lar earned  in  the  banking  business,  four- 
teen cents  are  lost;  and  that  for  every 
dollar  earned  in  the  construction  busi- 
ness, twenty-five  cents  are  lost.  The  con- 
tractor must,  therefore,  if  he  be  success- 


ful, have  initiative  and  executive  ability 
to  meet  and  overcome  the  uncertainties 
of  the  market,  and  of  labor  conditions,  to 
a  greater  degree  than  is  demanded  in  any 
other  industry. 

We  conclude,  therefore,  that  not  only 
must  the  contractor  employ  the  arts  of 
salesmanship,  financiering,  and  general 
business  methods,  but  that  he  also  must 
employ  in  a  large  measure  special  tech- 
nical knowledge  worthy  of  being  classed 
as  professional.  Is  he  not  entitled  to  a 
return  commensurate  with  the  profes- 
sional knowledge  used,  and  at  least  equal 
to  that  of  any  commercial  enterprise  of 
equal   magnitude? 


Contracts  Awarded 


ROADS    AND    STREETS. 

Ala.,  Birmingham — H.  N.  Bowdry,  awarded  con- 
tract to  pave  11th  Ave.,  North;  asph.  on  cone, 
base,  at  $83,090;  J.  T.  Morgan  Co..  contract  to  pave 
10th  Court,  at  $81,316. 

Ariz.,  Globe — McPeake.  Burton  &  Brockman.  620 
Security  Bldg..  Los  Angeles,  awarded  for  paving, 
curbing  and  bldg.  walks  on  7,000  ft.  Broad  St.,  at 
about  $164,000. 

Ark.,  Bentonville — A.  A.  Davis  &  Co.,  Okla.  City, 
awarded  contract  for  grading  culverts  and  surfac- 
ing 30.31  miles  hwj'.  in  Road  Impvt.  Dist.  No.  6. 
Benton  Co..  at  $131,490;  Campbell  Bros.,  Kansas 
City,   Mo.,    awarded   contract   for  bridges  at   $9,783. 

Cat.,  Carpinteria — Chas.  T.  Richardson,  525  E. 
Haley  St.,  Santa  Barbara,  awarded  contract  for 
paving  new  Carpinteria  Rd.  with  macadam,  using 
materials  from  asph.    mines  near  here,   at   $108,800. 

Cal.,  El  Centre— Geo.  H.  Oswald.  336  E.  58th  St.. 
LiOS  Angeles,  award,  cont.  for  paving  portion  of 
Main  St.,  at  34c  sq.  ft.  for  5-in.  Willite.  19c  sq. 
ft.  for  2-in.  Willite  and  90c  ft.  for  curb;  also  contr. 
for  paving  portion  of  4th  St..  at  34e  sq.  ft.  for 
Willite  and  90c  for  curb.  Contr.  involves  abt. 
220.000    sq.    ft.    paving. 

Cal..     Hollister — W.     A.     Dontanville.     Petaluma, 


awarded  contract  for  paving  street.'*  with  cone,  at 
$100,000. 

Cal.,  San  Diego — Bent  Bros.  Constr.  Co.,  Central 
Bldg..  Los  Angeles,  awad.  contr.  for  paving  with 
5-in.  cone,  16  ft.  wide.  rein,  with  wire  mesh,  San 
Julian  Rd..  No.  3-B,  Ballena  to  Julian,  10.12  mi.,  at 
$262,831. 

Cal.,  San  Diego — G.  R.  Daley,  McNeece  Bldg.. 
award,  contr.  for  pacing  4.473  mi.  hwy.  betw.  Es- 
condldo  and  San  Marcos,  at  $112,881. 

Colo.,  Rocky  Ford — Strange-McGuire  Paving  Co.. 
Fort  Morgan,  award,  contr.  for  21  blks.  paving  here, 
at  $151,000. 

Fla.,  Titusville — E.  P.  Maule.  Miami,  Fla.,  award. 
cont.  to  rebuild  28  mi.  of  road,  Brevard  Co.,  at 
$200,000. 

III.,  Chicago — Bd.  Local  Impvts.  let  contracts  for 
impvt.  of  portion  Colfax  Ave.,  to  Calumet  Coal  & 
Trading  Co..  9022  Commercial  Ave.,  at  $72,102;  pav- 
ing (a)  portion  Gary  PI.,  (b)  Kedvale  Ave.,  (c) 
S.  Kirkpatrick  Ave.,  (d)  LeClaire  Ave.,  (e)  Wab- 
ania  Ave.,  to  R.  F.  Conway  Co.,  133  W.  Washing- 
ton St.;  (a)  $9,443.  (b)  $10,230,  (c)  $36,160.  (d) 
$25,713.  (e)  $41,161;  Montrose  Ave.,  Central  to 
Menard;  Parkside  Manor  &  Mango  Aces.,  Mon- 
trose to  Sunnvside  Aves.,  to  Am.  Asph.  Paving  Co.. 
133  W.  Washington  St.,  at  $78,784;  portion  of 
Grace  St.,  to  White  Paving  Co.,  17  No.  La  Sallo 
St.,   at  $406,060. 

III.,  Geneva— Contr.  for  road  work  in  Kane  Co. 
award,  as  follows:  Sec.  0-15d  to  H.ins  Jensen.  St. 
Charles.  111.,  at  $27,941;  Sec.  P  to  Wilson  A.  Jaicks. 
Chicago.    111.,   at   $66,173;   Sec.  R,   to  Chas.  E.    Gentz 
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6  Son.  Elgrin.  III.,  at  $135,913.  18  ft.  Portland  cem. 
cone,   pavements. 

III.,  Herrin — Peter  Cardani.  Marion,  award,  contr. 
for  constr.  of  brick  pavement  on  city  streets,  at 
$113,329. 

Ird.,  Wabash — Pike  Constr.  Co..  award,  contr.  for 
extension  of  Lafontaine  Rd. :  also  constr.  of  Chip- 
pewa  Road,    at    .$241,526. 

Minn.,  Mahnomen — M,  W.  Barnard  &  Son,  1817 
Irving  Ave.,  S.  Minneapolis,  award,  contr.  for 
grading  at  $115,673:  Minneapolis  Bridge  Co.  award, 
contr.  for  monolithic  culverts,  at  $33,888  (contr. 
located  at  1035  Met.  Life  BIdg.,  Minneapolis);  P. 
H.  Cramer,  Crookston,  Minn.,  award,  contr.  for 
portable  culverts  at  ?1.B9  per  ft.  for  FAP  117,  22 
miles  in  length. 

Mo.,  Caruthersvllle — State  Hwy.  Dept.  let  contr. 
to  J.  M.  Elvaine  and  C.  R.  Pierce,  Caruthersvllle. 
for  bldg.  5.93  miles  Kings  Hwy..  (Hayti  Special 
Rd.  Dist.),  P.  A.  P.  35,  Pemiscot  Co.,  at  total  cost 
of   $73,183. 

Mo.,  Kansas  City — D.  T.  Brosnahan.  award, 
contr.  for  paving  Main  St..  33rd  to  39th  Streets, 
3-m.  vitr.  brk.  on  8-in.  cone,  base,  at  $99,925. 

N.  Y.,  Albany— Lane  Constr.  Co..  Meridan,  Conn., 
award,  contr  for  bldg.  5.03  mi.  state  rd.  from 
Jfo'land  Patent  to  Frenchville,  bitum.  cone,  at 
i^^A^°^-  Work  involves  45.500  cu.  yds.  earth  and 
2,900  cu.  yds.  rock  excav.,  4.840  cu.  yds.  broken 
stone  base.  etc. 

■vtT^I^- J^V  'i«"''ej"s°"yi'le— Davidson-Grennell  Co.. 
West  Palm  Beach,  Fla.,  award,  contr.  for  street 
paving  here.  Contr  will  entail  expenditure  of  abt. 
ve?J.  %1^°  if"'^  ^"""""f  a, period  of  perhaps  one 
^^  »  iJ^'"'  of  pavement  will  be  penetration  asph. 
on  8-m.  macad.  base.  Practically  every  street  in 
Henderson  will  be  paved.  <=vc.j,   ourecL  m 

^J^f  ^i'  R"**'e'"fo'-dton— Geer  Wilson  Co.,  award 
''°"^'^-e.^°Va^^,  streets;  2.2  miles,  at  $100,000. 
RMH,^;V,y^^^'"i*°"~^'son,  2,000  Brookfleld  Ave., 
Baltimore,  award,  contr  to  constr  6.500  sq.  yds 
leZe^s:'ft  r42r.l?l.'"^-  ""^^  ^^^'"^^  2.6miles''stS?^ 
o^"^'  P-  Wilson— R.  G.  Lassiter  &  Co.,  Raleigh 
streets  WaV'ren?t'"  grading  paving,  etc.  on  various 
$466  000.  "^  °"  ''°"'^-   ^'^^^^  '^^  =^*"- 

=  „^''^*'^°"~A"'""''  County  let  contr.  for  grading 
and  pavmg  3.01  mi.  Sects.  A  and  B  Rd.,  49  to 
V     Olson    Contg.    Co..    507    Mahoning    Bank    Bldg 

and  '7  7R^?  "^'  bitum  cone,  on  6-in.  cone,  base 
and  7.78  mi.  cone,  curbing,  to  T.  E.  McShaffrev 
^°oSr-  ^.°-."^  S.   Forge  St..  at  $196,860  ^ 

•  J  Ardmore — Maney  Bros..  Okla  Citv  award 
Skia^^ldiieT'-  # '■'S'^^'J^^  Cai^ter  Co..  at^S^IoSo.- 
contr  fnihiH<!~s?»  ^•-  McCartney.  Valiant,  award. 
P  2  at  $n3  f97  ""•  ^^"""^  '''^-  ^^  "■  '^'<^«'  F-  A- 
w^n^'vlfr  ^^'"g"'";'-Roberts  Bros.  Constr.  Co., 
Wichita  Falls.  Tex.,  award,  contr.  by  Bd  of 
rn.eo?'  Pa^'"S  Street  Impvt.   Dist.   No.    i,  at 

Infl'^Rlrt?"  o4,'^'*>*'~^'';^'^S"  Paving  Co..  518  Term- 
f?^?Jo^iP^^i''"''^*=?j;''"v*^°'"  paving  3  mi.  rd.  18 
7,r7^^^7;\„^-    19    (bitum.    cone.)    at    $128,747: 

7  ml.  cone,  to  Allan  &  Harrison.  Okla.,  at  $367  275: 

l.Tg:.  ani3r79f  ^-  ^"""^'^  *  ^°-  «-  «--">■ 
u=°'^^il  Walters— Wichita  Falls  Paving  Co..  Wich- 
ita Falls.  Tex  award,  contr.  for  paving  93,000  sq. 
yds.   paving,   $520,000  available. 

Okla.,  Waurlka— Roberts  Bros..  Wichita  Falls 
rex.  award,  contr  for  paving  various  streets,  in- 
volving 60,000  sq.  yds.  asph.   cone.,  at  abt.  $225  000 

Ore.,  Salem— State  Hwy.  Comm.  has  award,  con- 
tracts as  follows:  Pacific  Bridge  Co..  8.6  mi.  bitum 
paving.  Monroe  to  Junction  City,  at  $248,558:  Blake. 
Compton  Co..  6.3  mi.  bitum.  paving.  Walker  to 
pivide  at  $178,540:  Canyon  Creek.  Douglas  Co 
to  Parker  &  BonHeld.  Portland,  at  $13,159.50 

S.  C,  Bennettsvllle— Southern  Paving  Co..  Chat- 
tanooga, Tenn.,  awarded  contr.  to  constr.  70.000  sq 
yds.  pavement  and  40.000  lin.  ft.  combination  curb 
and  gutter,   at   $500,000. 

Tex.,  Eastland— Fleming-Stitzer  Road  Bldg.  Co.. 
award,  contr.  to  constr.  rds;  bitum.  macadam,  at 
$4,500,000. 

Tex.,  El  Paso — El  Paso  Bitulithie  Co..  award, 
contr.  to  constr.  15.45  mi.  cone,  paved  road  on  State 
Hwy.  33.  the  Alamogordo  Rd. ;  163.200  sq.  yds.  pave- 
ment, at  $479,245. 

Tex.,  Fort  Worth — Womack  Constr.  Co..  Fort 
Worth,   award,    contr.    for   impvt.   of   State   Rd.    No. 


2.  13.36  mi.  Work  consists  of  constr.  of  drainage 
structs.  and  bridges:  also  roadbed  complete,  at 
$134,000. 

Tex.,  Kaufman — Smith  Bros.  &  Healy  Constr. 
Co..  Dallas  Tex.  award,  contr.  for  25.4  mi.  F.  A. 
Hwy.  No.  40,  at  $149,343:  also  60.03  mi.  Countv  Rd.. 
at    $372,099. 

Tex..  Seguin — P.  Schriever.  Seguin.  award,  contr. 
for  bldg.  rein.  cone,  draing.  structs.  on  19.1  mi. 
State  Hwy.  3  from  here  west  to  Bexar  Co.  line, 
including  10  percent  for  engrg.  and  contingencies, 
at    $79,072. 

Tex.,  Houston — Griswold  &  Walling.  award, 
contr.  for  graveling  18  mi.  city  streets  at  $179,053; 
Gulf  Bitulithie  Co.  award,  contr.  for  paving  cer- 
tain streets  in  city  at  total  of  $40,000.  Streets  in- 
clude Avondale,  Hopkins.  Travis.  Rush  Sts.  and 
Dallas  Ave. 

Va.,  Richmond — Spotsylvania  Constr.  Co..  Spot- 
sylvania, award,  contr.  for  paving  7.26  mi.  Proj.  46. 
Rappahannock  Co..  waterbound  macadam,  at  $147, 
203. 

Wash,  Aberdeen — Aberdeen  Paving  Co.,  local, 
awarded  contract  for  paving  Simpson  Ave.,  at 
$125,143. 

Wash.,  Yakima — Yakima  Paving  Co..  award, 
contr.  for  paving  17  blocks,  or  33.000  yds.,  on  N. 
3rd  St..  et  al  at  $112,827.55.  A  Bitulithie  pavement 
on  cone,  base  will  be  used. 

Wis.,  Appleton — Gruenke  Bros..  Appleton,  award, 
contr  for  Appleton-Dale-Medina  Rd..  FAP  232,  at 
$89,165. 

Wis.,  Madison — State  Hwy.  Comn.,  let  contr.  for 
surfacing  1.14  mi.  Dubuque-Plattevllle  Rd..  F.  A. 
P.  100.  Grant  Co..  to  J.  L.  Burch.  Monroe,  at  $14,- 
089;  surfacing  1  mi.  Potosi-Dickeyville  Rd.,  F.  A. 
P.  208.  Grant  Co..  to  C.  B.  Rich  &  Co..  Lancaster, 
at  $28,628:  3.53  mi.  Co.  Line  Rd..  Dodge  to  Jeffer- 
son Cos..  F.  A.  P.  72.  to  E.  L.  Bartlett.  Watertown. 
at  $141,914. 

Wis.,  Manitowoc — Zandala  Cement  Co..  Manito- 
woc, award,  cont.  for  Sheboygan-Manitowoc  Rd.. 
FAP  255.   at  $122,769. 

Wis.,  Milwaukee — Badger  Constr.  Co..  award, 
contr.  for  paving  with  sheet  asph.  13  streets  in  the 
20th  and  25th  Wards,  at  $270,000. 

Wis.,  Rhinelander — Brogan  &  Burns,  Green  Bay. 
award,  contr.  for  surfacing  4.47  mi.  Peliean-Gran- 
don  Rd..  FAP  73.  Forest  Co.,  and  3.17  mi.  Crandon- 
Laona  Rd.  FAP  155.  Forest  Co..  at  $34,228  and 
$34,126.   respectively. 

Wis.,  Washburn — J.  R.  MeLean,  1st  Natl.  Bank 
Bldg..  Duluth,  award,  contr.  for  grading  and 
graveling  St.  Hwy.  No.  10.  Ironwood  to  Moquah. 
at  $124,000. 

Wis.,  Waukesha — J.  R.  Griffith.  Racine,  award. 
contr.  for  impvt.  of  Oconomowoc-Nashotah  Rd., 
Hwy.    19,   at  $135,824. 

SEWERAGE  AND  SEWAGE  TREATMENT. 

Gal.,  Los  Angeles— Funk  &  Bunker.  417  E.  15th 
St..  award,  contr.  for  all  work  complete  for  constr. 
reinf.  cone,  pit  for  Mormon  Isl.  sewage  pumping 
plant,  at  $19,725;  Leo  Miletich.  610  W.  54th  St.. 
award,  contr.  for  constr.  sewer  in  Victoria  Ave., 
at  $2,723. 

Cal'.,  Los  Angeles — Mike  Chutuk,  1506  Pleasant 
Ave.,  award,  contr.  for  constr.  vit.  pipe  sewer  In 
Temple  St.  betw.  Virgin  and  Vermont  Aves.,  and 
27  other  streets  in  Temple  Street  sewer  district,  at 
$221,963. 

Can.,  Toronto,  Ont. — J.  McKnight  Constr.  Co..  88 
St.  David  St..  award,  contr.  for  bldg.  11,000  ft.  vltr. 
tile  san.  sewers  in  various  sts.,  in  Danforth  Dist., 
at  $41,376. 

Ont.,  Walkerton — Town  will  constr.  by  Day 
Labor  under  supervision  of  E.  D.  Bolton,  Engr., 
Listowel.  9-in.  cement  tile  sewers  in  Main  St. 
Work  will   cost   abt.   $25,000. 

Ont.,  Windsor — Merlo.  Merlo  &  Ray.  Walkervllle. 
award,  contr.  for  bldg.  sewerage  pumping  station 
at   Sandwich,   at  $14,407. 

Ida.,  Boise — Morrison-Knudsen  Co.,  award,  contr. 
for  extension  of  main  sewer  to  prevent  pollution 
of  Farmers'  Union  canal,  at  $11,962.  Bidders  also 
promised  to  do  the  extra  cone,  work  at  $26  a  cu. 

ind.,  Indianapolis — City  let  contr.  for  laying  2.300 
ft  18-24-in.  vitr.  sewer  in  Merrill.  Sand  and  Cal- 
ifornia Sts..  to  Columbia  Constr.  Co..  2108  Columbia 
Ave.,   at   $8.48   per  lin.   ft. 

Mich..  Detroit — R.  D.  Baker,  award,  contr.  for 
constr.  of  Beniteay  Ave.,  sewer  arm.  at  $123,448. 
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Motor  Truck  Operation  and  Accounting  LXVIII 


Use  of  Trucks  for  Garbage  Collection  at 

Soiith  Pasadena,  California. 

The  information  here  given  on  the  use 
of  motor  tracks  for  garbage  collection 
is  from  a  letter  to  the  editor  by  Mr.  R. 
V.  Orbisrji,  City  Manager  of  South  Pasa- 
dena, California : 

"The  City  of  South  Pasadena  has  a 
population  of  over  8,000,  an  are.'  of  3V^ 
sq.  mi.;  about  45  miles  of  traveled  streets 
and  .-ipproximately  2,500  residences. 

"In  the  collodion  of  garbage,  the  city 
was  divided  ir.to  three  sections,  and  a 
twice-a-week  collection  is  made  from 
each  district  by  the  city.  The  business 
sections  and  the  hotels  receive  a  daily 
service. 

"We  are  using  a  Bethlehem  IV^-ton 
truck  equipped  with  a  3-yd.  dump  body 
and  a  Woods  hydraulic  hoist.  The  crew 
consists  of  a  driver  and  two  pick-up  men, 
and  they  average  20  miles  of  streets  per 
day.  As  the  garbage  is  kept  in  the  rear 
of  the  premises,  it  necessitates  the  men 
walking  farther,  and  consequently  re- 
quires more  time  than  where  the  garbage 
is  placed  on  the  parking.  The  pick-up 
men  work  very  fast  and  it  requires  about 
six  hours  for  each  district. 

"Based  upon  the  past  8  months'  records, 
the  cost  of  collecting  our  garbage  is  as 
follows: 

Salary    $2,840 

Oil  and  gas 240 

Tires    380 

Repair 55 

$3,515 
Less    sale    of   garbage    1,073 

$2,442 

Or  $305  per  month. 

"This  gives  an  average  cost  of  67c  per 
truck  mile,  and  45c  per  capita  per  year. 

"The  truck  driver  has  a  key  to  the 
police  boxes  and  calls  in  at  different 
hours  for  complaint  slips. 

"There  is  no  question  in  my  mind  but 
that  the  motor  truck  is  indispensable  in 
the  collection  of  garbage.  There  are  lo- 
cations, however,  where  teams  could  be 
advantageously  used  by  having  a  motor 
truck  haul  trailers  to  different  sections  of 
a   city,   collecting  the   garbage   with   the 


trailers  drawn  by  teams  and  then  collect- 
ing the  loaded  trailers  with  the  truck." 

Buildinti  Trucks  to  Meet' Brquiremcnts 

The  strong  truck  companies  do  not 
manufacture  trucks  merely  according  to 
their  own  ideas  of  what  the  customer 
should  want  but  spare  no  effort  to  learn 
just  what  the  customer's  requirements 
really  are  and  then  trucks  are  built  to 
meet  those  requirements.  Above  the 
chassis  there  is  room  for  great  flexibility 
in  design  and  in  body  design  particularly 
the  product  of  the  truck  manufacturer  in- 
dicates how  closely  he  keeps  in  touch  with 
the  changing  and  developing  require- 
ments of  his  customers  in  various  lines 
of  business. 

To  illustrate  how  a  well-established 
truck  manufacturing  company  goes  about 
serving  its  clientele  reference  is  here 
made  to  the  practices  of  the  Kissel  Motor 
Car  Co..  Hartford,  Wis.,  in  rendering  en- 
gineering service  to  road  builders. 

Kissel  during  the  past  15  years  has  de- 
veloped and  perfected:  First — proven 
t>pes  of  motor  truck  hoist  and  dump 
equipments,  dual  hopper  units,  load 
spread  regulators  and  other  types  of  haul- 
age units;  Second — Kissel  engineering 
service  tor  contractors  and  road  builders. 

In  designing  and  perfecting  the  Kissel 
"Heavy  Duty  Road  Builder"  with  dump 
body  and  hydro  hoist — the  Kissel  Dual 
Hopper  Dump  Body  and  other  road  con- 
struction units  and  equipment — Kissel 
employed  knowledge  gained  by  studying 
contractor's  problems  on  the  road — as 
well  as  with  road  builders  and  contractors 
who  have  visited  the  Kissel  factories. 

Kissel  engineering  service  gives  scien- 
tific attention  to  transportation  require- 
ments of  contractors  who  are  contemplat- 
ing additional  equipment,  or  who  are 
planning  additional  investment  in  motor 
truck  equipment.  This  service  goes  be- 
yond truck  building  by  building  up  profit 
for  contractors — by  supplying  equipment 
that  pays  for  itself  in  a  short  time. 

The  Kissel  Motor  Car  Company's  en- 
gineering division  has  for  the  past  five 
years  made  a  special  study  of  the  adapta- 
bility of  the  motor  truck  to  good  roads 
work.  This  study  has  not  been  superfi- 
cial, nor  has  it  been  confined  to  one  lo- 
cality, but  on  the  contrary  the  engineers' 
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Heavy  Duty  Packards  Predominate 


Fifteen  years  ago,  the  city  of 
Detroit  purchased  its  first  Pack- 
ard Truck.  Today  this  same 
truck  is  working  faithfully 
shoulderto  shoulder  with  newer 
Packards  built  as  late  as  1921. 

In  the  service  of  the  city,  and 
under  the  competitive  condi- 
tions this  service  imposes,  heavy 
duty  Packards  have  demon- 
strated their  power,  economy, 
and  steadfast  stamina. 

Already  the  municipality 
owns  and  operates  87  Packards. 


As  their  other  trucks  wore  out 
or  became  too  expensive  to 
operate,  Detroit  replaced  them 
with  heavy  duty  Packards. 

Packard  Trucks  consistently 
perform  at  low  cost  and  with 
sure  dependability.  They  are 
powerful  and  strong.  They  are 
expertly  rated  to  the  work  re- 
quired of  them.  They  have  the 
advantage  of  local  service 
facilities  established  to  main- 
tain every  Packard  as  a  unit  of 
high  earning  ability. 


PACKARD  MOTOR  CAR  COMPANY  •  DETROIT 

Clsh  the  man  'who  owns  one 

In  writing  to  advertisers  please  mention   Municipal   and   County    Engineerino 


MUNICIPAL  AND  COUNTY  ENGINEERING  Vol.  LX.  No.  4 


KISSEL 

Designs  and  Develops  a  Highly  Efficient 

SPECIAL  ROAD  BUILDERS'  TRUCK 

To  Meet  the  Requirements  of 
C.  F.  LYTLE,  Sioux  City,  Iowa, 

one  of  the  largest  contractors  and  building  engineers 

in  the  country. 

Mr.  Lytle  is  building  about  18  miles  of  20-foot  cement  road,  from  8  to  11  inches 
thick,  with  gutters,  in  Sioux  City,  Iowa.  He  needed  a  truck  to  speedily  carry 
two  batches — IH  cubic  yards  each — of  sand,  gravel  and  cement  from  his  supply 
base  to  the  mixer — a  truck  that  was  not  only  economical,  but  one  that  was 
thoroughly  dependable. 

Mr.  Lytle's  complete  fleet  of  tenKissel  Special  Road  Builders'  Trucks  will  be 
shown  in  the  next  issue  of  this  publication. 

General  Specifications  of  Kissel's  Special 
Road-Builders'  Truck 

Short  wheelbase — special  double  channel  frame  for  strength — 36x6-inch  front, 
42x9-inch  rear,  Pneumatic  Cord  tires — special  steel  body  with  special  center  par- 
tition and  gate  to  handle  two  batches — powerful  motor — special  sectional  driver's 
cab — horizontal  two-cylinder  hoist — tire  pump — the  whole  job  geared  and  pow- 
ered for  flexibility,  power  and  proper  speed. 

In  deciding  on  Kissel  Trucks  and  his  source  of  supply  for  transportation  units, 
Mr.  Lytle  necessarily  took  into  consideration  not  only  truck  specifications,  but 
the  reputation  and  fifteen  years'  experience  of  the  Kissel  Motor  Car  Company, 
as  truck  builders  and  transportation  engineers,  and  their  ability  to  give  efficient 
service  at  all  times. 

Kissel's  ability  to  produce  motor  truck  equipment  to  meet  contractors'  specific 
requirements  is  due  to  thorough  study  of  road  builders'  problems,  coupled  with 
an  engineering  service  based  on  analyzing  contractors'  transportation  needs  and 
determining  the  proper  equipment  to  solve  them. 

Literature  describing  Kissel  Equipment  in  the  service  of  prominent 
Contractors  and  County  Commissioners  sent  on  request. 

KISSEL  MOTOR  CAR  CO.,  Hartford,  Wis. 

SPEED-ECONOMY-DEPENDABILITY 

In  writing  to  advertisers  please  mention   Municipal   and    Cohntt    Enoineerino 
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DUAL  HOPPER  DUMP  UNIT 

KISSEL  Engineering  Service  to  contractors  comprises  designing  and  building 
transportation  units  to  fit  particular  requirements  or  individual  needs,  de- 
pending on  type  of  work. 

The  above  Kissel  Dual  Hopper  Dump  Unit  is  an  example  of  a  Kissel  Unit  sup- 
plied to  a  contractor  who  required  special  equipment  to  fit  a  specific  purpose. 

Result— this  Kissel  Dual  Hopper  Dump  Unit,  built  with  116-inch  wheelbase, 
eliminates  rehandling  of  material  by  hauling  direct  to  the  mixer. 

Kissel  Heavy  Duty  Road  Builder 

shown  below,  is  a  Kissel  Engineered  Unit,  de- 
signed and  built  for  heavy  work  in  gravel  road 
building  for  the  Wisconsin  Highway  Commission 
in  Wasfiington  County,  as  well  as  contractors  and 
engineers  in  many  other  states.  THE  HUG  TURN  TABLE, 

used  in  connection  with  concrete  road  work, 
turns  the  truck  in  a  very  short  radius,  to  the  mixer, 
without  injuring  the  cross  bed  or  disturbing  the 
cross  boards. 

Further  details  regarding  htssel  Engineering 

Service  to  Contractors,  and  road  building 

equipment,  can  be  had  by  addressing 

KISSEL  MOTOR  CAR  CO. 

HARTFORD.  WIS. 

SPEED-ECONOMY-DEPENDABILITY 
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analyses  have  been  from  the  ground  up, 
taking  in  every  grade  of  soil  encountered 
in  all  parts  of  the  United  States. 

The  haulage,  mixing  and  spreading  of 
different  kinds  of  road  buuilding  mater- 
ial— the  obstacles  road  builders  are  con- 
stantly up  against — all  have  been  an- 
alyzed, studied  and  classified,  and  the 
1921  Kissel  road  building  equipment  for 
gravel  as  well  as  for  concrete  work,  rang- 
ing from  the  Dual  Hopper  job  the  Kissel 
Heavy  Duty  Road  Building  Truck,  with 
exclusive  body,  loading  and  unloading 
equipment,  is  the  result. 
The  Kissel  Contractors  and  Good  Roads 
Division 

The  increased  demand  tor  the  Kissel 
"Heavy  Duty"  model,  popularly  known 
as  the  Kissel  Road  Builder,  necessitated 
the  formation  at  the  Kissel  factory  of 
the  Contractors'  Division,  formed  for  the 
express  purpose  of  giving  individual  study 
to  the  peculiar  haulage  problems  of  con- 
tractors  and   county   commissioners. 

This  division  is  composed  of  not  only 
the  Kissel  Transportation  Engineers,  but 
the  regular  Kissel  engineering  corps,  aug- 
mented by  the  Kissel  Zone  Distributors. 
It  works  with  contractors  and  county 
commissioners  who  are  either  contemplat- 
ing additional  equipment  or  who  are  plan- 
ning initial  investments  in  motor  truck 
equipment. 

As  an  example  of  how  this  Contractors" 
Division  works,  the  following  excerpts 
from  a  plan  sent  to  a  western  contractor 
are  interesting: 

"Regarding  the  cost  and  performance  of 
Kissel  Trucks  on  your  5%-mile  job  with 
three  mixing  stations: 

"This  job  figures  approximately  10,500 
cu.  yds.  mixed  material.  The  daily  ca- 
pacity of  your  mixer  is  300  cu.  yds. 
maximum,  which,  under  ideal  conditions, 
would  mix  the  job  in  35  days"  time,  bar- 
ring delays  for  weather  and  breakdowns. 
"The  maximum  hauling  distance  from 
any  one  mixing  point  is  about  1  mile. 
Therefore,  with  the  mixing  time  for  1 
batch  being  1  minute,  a  1%  cu.  yd.  load 
would  require  5  minutes'  tune.  The  speed 
of  truck  12  miles  per  hour  would  require 
15  minutes  tor  a  round  trip.  On  this 
basis  4  trucks  of  11/2  cu.  yd.  capacity 
would  be  required  to  keep  the  mixer  go- 
ing steadily." 

Then  followed  a  table,  listing  the  ap- 
proximate cost  of  the  Kissel  truck  equip- 
ment necessary  to  handle  the  foregoing 
job. 

This  cost  table  was  made  up  of  the 
price  of  the  chassis,  the  dump  body  and 
hoist  equipment   and   freight   charges   to 


destination.  The  sum  total  of  these  three 
items  made  up  the  initial  truck  invest- 
ment, to  which  were  added  the  following 
items: 

1 — Fixed  Charges — which  consisted  of 
interest  at  6%,  depreciation  for  5  years, 
taxes,  license  and  insurance. 

2 — Maintenance  Charges — consisting  of 
such  items  as  overhauling  and  repairing 
for  the  year,  together  with  garage 
charges — the  sum  total  representing  the 
maintenance  charges. 

3 — The  Operating  Charges  consisted 
of  estimated  gasoline  consumption  for  310 
days  per  year,  lubricating  oil  consump- 
tion, wages  of  the  driver  and  complete 
tire  equipment  for  the  full  period.  The 
sum  total  of  these  items  represented  the 
operating  charges  for  the  year. 

The  grand  total  of  these  initial  in- 
vestments— fixed  charges,  maintenance 
charges  and  operating  charges — divided 
by  the  number  of  days  the  truck  would 
operate  each  year,  gave  an  operating 
cost  of  approximately  $12  per  day. 

The  plan  then  concluded  with  the  fol- 
lowing paragraph: 

"The  Kissel  'Freighter'  should  make  a 
round  trip  on  this  job  in  15  minutes,  in- 
cluding loading  time,  and  carry  a  I14  cu. 
yd.  load.  At  a  cost  of  .|12  per  day,  this 
will  give  you  a  unit  cost  of  practically  15c 
per  cu.  yd.  of  concrete  placed  on  the  job 
by  truck.  Operation  of  four  trucks  for  35 
days  at  $12  per  day,  the  total  cost  of  haul- 
ing the  mixed  concrete  would  be  $1680." 
Grading  Contractor  Cluinges  from.  Horses 
to  Trucks 

The  Carlin  Grading  Co.,  of  San  Fran- 
cisco, have  this  to  say  in  reference  to 
their  changing  over  from  the  use  of  horse- 
drawn  to  motor  equipment  on  their  grad- 
ing work. 

"For  a  great  many  years  we  operated 
entirely  with  horse-drawn  equipment 
firmly  believing  that  such  equipment  was 
essential  to  successful  grading  operation 
and  in  fact  it  was  not  without  a  struggle 
that  we  were  finally  convinced  that  motor 
equipment  was  necessary  if  we  were  to 
remain  in  business  and  successfully  meet 
competition. 

"We  have  had  occasion  at  different 
times  to  rent  trucks  and  a  careful  check- 
ing of  their  cost  and  efficiency  as  against 
our  own  horse-drawn  equipment  figured 
on  a  yardage  basis  finally  convinced  us. 
In  September,  1919,  we  placed  an  order 
for  two  5-ton  Sterling  chain  driven,  dual 
gear  ratio  dump  trucks  and  operated  them 
for  three  months  under  a  careful  cost  sys- 
tem with  the  result  that  we  immediately 
purchased  three  more  and  are  now  oper- 
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Speed  and  hill  climbing 

The  present  Pierce 'Arrows  travel 
from  point  to  point  15%  faster  than 
before.  Their  hill-climbing  ability 
—pulling  out  of  holes  or  through 
sand— is  25%  greater  because  of  the 
Dual  Valve  Engines  in  them. 


Governed  to  an  indicated  speed,  their 
greater  power  permits  them  to  maintain 
their  pace,  so  they  make  more  trips  and 
cover  a  wider  radius  each  working  day. 


Ar 


lerce 


row 


CHASSIS  PRICES 
2  -ton  $3750 
3j.ton    4950 
5- ton     5700 


All  Prices  F.O.B.  Buffalo 


THE     PIERCE  ARROW     MOTOR     CAR    COMPANY,    BUFFALO.    N    Y. 
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ating  a  fleet  of  five  Sterling  dump  trucks, 
and  have  recently  placed  an  order  for 
three  more.  We  are  selling  off  all  of  our 
horses  and  wagon  equipment,  and  will  in 
the  future  handle  all  of  our  operations 
with  motor  equipment.  In  fact  at  the 
present  time  we  are  using  in  addition  to 
our  own  trucks  18  hired  trucks  of  various 
makes." 

Truck  Runs  on  a  Steam  Rail  Road 
The  Winchester  &  Western  Railroad 
has  recently  installed  a  passenger  serv- 
ice which  is  unique,  and  it  Is  predicted 
that  it  may  revolutionize  the  passenger 
service  on  short  line  railroads. 
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TO  CARRY  3  4  rASSEXGKKS,  AS  OPER- 
ATED OX  THE  WINCHESTER  &  WEST- 
ERN RAILROAD. 

This  railroad  is  now  operating  from 
Winchester,  Va.,  to  Wardensville,  West 
Virginia.  The  car  is  a  powerful  gasoline 
motor  truck.  It  is  equipped  with  a  body 
which  seats  34  passengers  comfortably,  is 
well  heated  and  electrically  lighted. 

This  body  is  mounted  on  a  2%-ton 
Service  motor  truck.  The  wheels  are  the 
same  as  on  regular  Service  trucks,  but 
instead  of  rubber  tires  flanged  iron  tires 
are  used,  which  are  the  same  as  those 
used  for  the  pony  truck  wheels  of  the 
largest  locomotives.  The  rims  are  about 
1  in.  thick. 

The  truck  runs  on  schedule  time,  and 
is  hauling  almost  capacity  loads.  It  ar- 
rives at  Winchester  at  9:55  a.  m.  and 
leaves  at  3:00  p.  m.  Passengers  are  en- 
thusiastic over  the  new  car,  and  prefer 
it  to  a  regular  passenger  coach:  there  is 
no  smoke,  dust,  or  cinders,  and  but  very 
little  noise. 

The  Winchester  &  Western  Railroad 
has  already  announced  "theater  special" 
runs  for  the  truck  every  Wednesday  and 
Saturday  evening,  and  the  car  will  be 
available  for  special  trips  to  town  on  any 
special  occasion  which  may  warrant  it. 
Pierce-Arroic  Bus  Makes  2,000-.Ui7e  Trip 
Through  Eastern  Cities 
To  demonstrate  the  strides  made  in 
the    development    of    the    modern    motor 


bus,  a  j!,000-mile  tour  of  eastern  cities 
is  being  made  by  a  bus  recently  intro- 
duced by  the  Pierce-Arrow  Motor  Car 
Company.  The  bus.  which  seats  25  pas- 
sengers and  incorporates  all  the  latest 
safety  and  comfort  devices,  is  designed 
especially  for  the  dual-valve  two-ton 
chassis,  which  permits  of  a  safe  and 
economical  speed  of  23  miles  an  hour  with 
a  maximum  of  comfort  for  the  passengers. 
With  the  adoption  of  motor  busses  by 
a  number  of  street  railway  systems  as  a 
means  of  augmenting  their  regular  equip- 
ment, the  public  is  taking  an  interest  in 
the  growth  in  usage  of  this  type  of  pas- 
senger-carrying vehicle.  The  appearance 
of  the  Pierce-Arrow,  therefore.  Is  attract- 
ing widespread  attention  in  the  various 
cities  through  which  it  is  passing  on  its 
tour. 

"Traction  authorities  today  regard  the 
motor  bus  as  a  valuable  ally,"  says  Rob- 
ert 0.  Patten,  truck  sales  manager  of  the 
Pierce-Arrow  company.  "By  running 
busses  in  streets  paralleling  street  car 
lines,  congestion  in  rush  hours  is  avoided. 
Equally  successful  is  their  use  in  tapping 
newly  developed  sections,  for  it  is  a  costly 
matter  to  acquire  new  streets  cars,  new 
t<'olley  poles  and  wire,  and  new  tracks  at 
about  $75,000  a  mile.  Then,  too,  the  mo- 
tor bus  solves  the  problem  of  handling 
circus-day,  ball-game  and  other  unusual 
crowds. 

"In  cities  where  trolley  companies  have 
added  motor  busses  to  their  equipment, 
experience  has  shown  that  the  bus  serv- 
ice is  comparable  in  headway,  speed,  earn- 
ings and  economy  of  operation  to  the 
trolley  service." 

The  route  being  followed  by  the  bus  in- 
cludes the  following  cities:  Rochester, 
Syracuse,  Utica  and  Albany,  N.  Y.; 
Springfield,  Worcester  and  Boston,  Mass.; 
Providence,  R.  I.:  Hartford  and  New 
Haven,  Conn.;  New  York  City,  Newark 
and  Trenton,  N.  J.;  and  Philadelphia. 
Thre'7  Ems  of  Transportation  in  India 
The  accompanying  illustration  shows 
one  of  the  six  Wichita  3%-ton  trucks, 
manufactured  by  the  Wichita  Motors 
Company,  Wichita  Falls,  Texas,  hauling 
brick  for  Mackintosh  Burn,  Ltd.,  builders 
and  contractors  of  Calcutta,  India.  To 
the  left  are  the  carts  drawn  by  Indian 
buffalo  which  these  trucks  have  since 
replaced,  while  above  the  truck  are  seen 
the  natives  with  their  baskets,  which  pre- 
viously had  been  replaced  by  the  ox  carts. 
This  illustration  is  interesting  because  it 
shows  three  eras  of  transportation  In  In- 
dia. 

Mackintosh    Burn,    Ltd.,    have   been    in 
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the  building  and  contracting  business  at 
Calcutta  for  15  years,  and  first  relied 
upon  man  power  to  carry  their  building 
material.  Each  man  would  carry  100  lbs. 
of  brick  upon  his  head  in  the  baskets 
shown  laying  at  their  feet  in  the  picture, 
and  when  these  men  were  replaced  by 
the  ox  carts  it  was  considered  that  great 
progress  had  been  made  toward  more  effi- 
cient and  economical  transportation.  For 
a  long  time  the  oxen  held  sway,  for  it 
only  took  1  driver  and  4  men  to  load  and 
unload  the  carts  which  did  the  same  work 
that  previously  required  15  or  20  men. 

It  was  when  this  builder  and  contractor 
placed  the  first  Wichita  trucks  in  service 
that  he  realized  a  still  greater  advance 
had  been  made  in  his  transportation  fa- 
cilities and  greater  economy  and  efficien- 
cy had  been  effected.     Because  of  the  ex- 


one  truck,  even  at  the  extreme  low  wage 
of  40  cts.  per  man.  The  daily  operating 
cost  of  each  3'^-ton  truck  is  approximate- 
ly thirty-seven  and  one-half  rupees  ($15), 
and  the  large  saving  which  the  trucks  ef- 
fect accounts  for  Wichita  trucks  being 
used  in  83  foreign  countries. 
Using  Trucks  to  Haul  Stone  and  Guilders' 
Supplies 
Gottron  Bros.,  of  Fremont,  Ohio,  oper- 
ate of  fleet  of  four  3Vi-ton  Service  trucks, 
equipped  with  dump  bodies  and  hydraulic 
hoists,  in  hauling  stone,  builders'  supplies 
and  coal.  The  first  Service  truck  is  over 
four  years  old,  and  the  fourth  was  de- 
livered in  September,  1920.  Gottron 
Brothers  operate  their  own  quarries, 
where  stone  is  blasted  out  and  loaded  on 
trucks,  both  by  steam  shovel  and  portable 
electric  conveyor. 


TIIIIEE  ERAS  OF  TRANSPORTATION  IN   INDIA:      FIRST.  THE  BASKET  CVIUUED 
ON  THE  LABORER'S  HEAD;   SECOND.  THE  OX  CART,  AND.   FINALLY.  THE   MOTOR 

TRUCK. 


tremely  slow  speed  of  the  buffalo  team 
and  the  time  required  for  unloading,  it 
was  found  one  Wichita  dump  truck  could 
do  the  work  of  20  carts.  Because  of  the 
dumping  feature  of  the  truck  body,  no 
labor  was  required  to  unload  the  brick, 
and  the  only  time  the  brick  were  handled 
was  in  the  loading. 

Each  of  the  six  Wichita  SVa-ton  trucks 
which  Mackintosh  Burn,  Ltd.,  operate  re- 
placed 20  buffalo  carts  and  100  men.  each 
of  which  in  its  day  of  supremacy  had 
taken  the  jobs  of  15  to  20  men.  Today 
each  truck  is  accomplishing  the  same  re- 
sults that  were  accomplished  15  years  ago 
by  three  hundred  men. 

A  common  laborer  in  India  is  paid  one 
rupee  per  day,  which  would  amount  to 
about  40  cts.  of  our  money.  A  daily  pay 
roll  of  $120  would  be  required  to  main- 
tain a  crew  necessary  to  do  the  work  of 


This  is  a  typical  example  of  the  sav- 
ings effected  by  the  use  of  trucks  over 
horses.  Before  the  trucks  were  put  in  op- 
eration, the  most  that  six  horses  and  18 
men  could  haul  over  the  200  yds.  from  the 
quarry  to  the  crusher  was  from  15  to  18 
tons  of  rock  an  hour.  One  Service  truck 
and  six  men  are  now  delivering  40  tons 
an  hour  to  the  crusher. 

After  being  crushed  the  stone  is  divided 
into  several  sizes,  ranging  from  the  fine 
dust,  which  is  used  in  making  concrete, 
to  sizes  as  large  as  4  ins.,  which  is  used 
for  road  work. 

These  different  sizes  are  put  in  sepa- 
rate bins,  under  which  the  trucks  are  run 
to  get  their  loads,  which  is  dropped  right 
into  the  bodies.  The  biggest  job  that 
these  trucks  have,  however,  is  hauling 
from  the  bins  and  quarries  to  the  point 
where  the  stone  is  used  by  the  contractor. 
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From  the  bottom  of  the  quarry  to  the 
point  where  the  trucks  emerge  at  the 
top  is  a  distance  of  about  200  ft.,  in  which 
is  a  rise  of  35  ft.  Each  truck  must  nego- 
tiate the  grade  anywhere  up  to  20  times 
a  day.  Crushed  stone  is  hauled  any  dis- 
tance from  1  to  13  miles. 

Gottron  Brothers  figure  that  their  four 
3l^-ton  trucks  average  from  85  to  100 
miles  a  day,  for  a  10-hour  day,  but  they 
have  made  as  high  as  106  miles  a  day 
for  a  two  weeks'  period.     This,  however, 


SERVICE    3%-TOX    TRUCK    DUMPING 
STONE  TO  RIVER  BARGE. 

was  when  the  trips  were  long  and  only 
four  round  trips  were  made  a  day,  deliv- 
ering to  a  job  a  little  over  13  miles  from 
the  quarry. 

In  addition  to  the  stone  work,  Gottron 
Brothers  have  a  three  or  four  year 
contract  for  hauling  stone  to  San- 
dusky Bay  for  riff-raffing,  or  tilling  in 
swamp  land  to  preserve  it  for  duck  shoot- 
ing. 

Stone  for  this  work  is  taken  from  the 
quarries  and  hauled  to  the  river,  where 
it  is  loaded  on  huge  barges  and  towed 
about  18  miles  to  the  dumping  ground. 
Each  barge  carries  about  100  tons  a  trip. 

The  oldest  of  these  four  trucks,  as 
stated,  is  over  four  years  old.  It  is  a  S^i- 
tonner,  and  for  four  years  has  been  haul- 
ing the  regular  load  of  10,300  lbs.  The  en- 
tire expense  for  the  four  years  has  been 
less  than  ?700,  which  included  two  re- 
paintings   and   a   general   overhaul      one 


winter  when  work  was  slack.  And  this 
in  spite  of  an  accident  that  happened 
when  this  truck,  with  its  regular  load, 
went  over  a  30-ft.  embankment  on  th' 
highway  a  little  after  midnight  one  night 
when  it  was  doing  day  and  night  service, 
and  turned  over  twice  in  rolling  down 
the  bank.  In  three  hours'  time  it  was  "on 
its  feet"  and  started  right  off.  There 
was  not  a  broken  bolt,  and  the  only  dam- 
age that  was  done  to  the  truck  in  any 
way  was  a  cracked  running  board. 

This  truck,  and  another  of  the  same  ca- 
pacity, were  over  three  years  old  before 
there  was  any  mechanical  overhaul  at  all. 
This  is  an  exceptional  record,  for.  al- 
though scientifically  cushioned,  these 
trucks  have  been  doing  the  very  hardest 
kind  of  work,  and  were  heavily  over- 
loaded on  each  trip. 

Efforts   to  Hundicap  Large   Capacity 
Trucks 

The  International  Motor  Co.,  New 
York  City,  has  prepared  an  interesting 
review  of  recent  legislative  attacks  on 
large  capacity  trucks  in  New  York  and 
of  the  attitude  of  various  New  York 
newspapers  toward  such  restrictive  legis- 
lation. 

On  Feb.  9,  1921,  the  newspapers  in  the 
leading  cities  of  New  York  published 
news  items  announcing  a  law  which  had 
been  proposed  in  the  New  York  Legisla- 
ture to  place  an  excessive  tax  on  motor 
trucks  of  5-tons  capacity  or  over.  As  the 
law  was  obviously  designed  entirely  to 
eliminate  these  large  capacity  units,  its 
proposal  was  looked  upon  by  many  as  an 
excellent  medium  for  determining  the 
trend  of  public  sentiment  in  this  ccnnec- 
tion. 

The  proposal  was,  of  course,  defeated 
in  its  early  stages  and  on  March  1  Its 
provisions  had  been  amended  so  that  re- 
striction is  directed  only  against  vehicles 
over  7'/^ -ton  capacity.  A  special  news  dis- 
patch from  Albany  dated  Feb.  14th,  and 
published  in  a  large  number  of  papers 
read  as  follows  regarding  the  public  re- 
ception of  the  proposal:  "The  announce- 
ment of  legislative  leaders  that  they  in- 
tend to  tax  heavy  motor  trucks  off  the 
highways  has  aroused  a  state-wide  pro- 
test from  commercial,  industrial  and 
agricultural  interests.  They  contend  that 
no  proposal  presented  to  the  legislature 
in  years  has  been  so  reactionary  in  its 
effect." 

Directly  following  the  announcement  of 
the  proposal,  the  New  York  City  news- 
papers gave  editorial  expression  of  their 
views  on  it,  which,  by  the  way,  may  well 
be  considered  as  a  concerted  voice  of  pub- 
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lie  opinion.  A  brief  glance  at  a  few  rep- 
resentative extracts  from  these  editorials 
will  tlierefore  have  particular  interest. 

The  New  York  World. — "Tlie  Albany 
bill  taxing  motor  trucks  of  five  tons  ca- 
pacity and  upward  from  ^MO  to  $S(Hl  a 
year  to  drive  them  off  the  roads  belongs 
to  that  large  class  of  legislation  inspired 
by  guesswork  rather  than  exact  know- 
ledge.    It  is  lazy   legislation. 

"It  is  proper  to  tax  vehicles  for  the 
maintenance  of  the  roads — though  the 
truck  shouhi  not  be  asked  to  pay  for  the 
damage  done  by  touring  cars.  It  is  prop- 
er to  tax  for  proportion  to  weight,  if  the 
tax  is  not  excessive.  But  to  impose  con- 
fessedly prohibitive  taxes  in  advance  of 
scientific  study  of  the  economics  of  the 
subject  is  to  wrong  producers  and  con- 
sumers by  handicapping  transportation 
developments  to  their  common  advan- 
tage." 

The  New  York  Tribune. — "The  whole 
spirit  in  which  this  attack  upon  a  great 
and  growing  means  of  cheapening  com- 
munications is  conceived  is  short-sighted 
and  ill-advised.  The  prime  effort  of  every 
State,  of  every  legislature,  should  be  to 
encourage  the  truck,  to  give  it  every 
chance  to  develop  freely.  Its  limits  of 
economy  have  by  no  means  been  reached. 

"The  full  benefits  of  this  new  small 
unit  of  transportation  cannot  possibly 
be  won  if  it  is  to  be  opposed  and  handi- 
capped at  every  turn  by  short-sighted 
legislation.  The  broad  attitude  of  the 
State  shouW  be  to  conform  the  roads  to 
this  new  vehicle  rather  than  to  hamper 
its  development  and  future  by  any  arbi- 
trary restriction  of  weight  or  size.  As  we 
build  bridges  to  carry  the  big  locomotives 
rather  than  to  trim  locomotives  down 
to  bridge  capacity,  so  roads  should  be 
made  to  carry  the  trucks  that  can  make 
the   lowest   rates." 

The  New  Yorlf  Herald — "It  is  waste  of 
legislative  breath  to  talk  of  driving  heavy 
motor  trucks  off  the  State  roads,  whether 
with  prohibitive  taxes  or  whatever 
means;  so  long  as  there  are  votes  and 
elections  the  agricultural  and  general  in- 
dustrial business  of  the  State  will  never 
be  deprived  of  the  marvelous  distribu- 
tive facilities  which  have  been  built  up 
in  New  York.  Not  only  members  of  the 
legislature  representing  the  farmers  and 
small  town  manufacturers  but  members 
representing  suburban  communities 
served  by  the  great  department  stores  of 
the  metropolitan  centers  will  never  lis- 
ten to  any  proposal  to  put  the  essential 
trucks  out  of  business  by  taking  them  off 
the  State  highways." 
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The  New  York  Times — "It  is  against 
public  policy  to  block  the  'ship-by-truck' 
movement  by  a  prohibitive  tax,  as  the 
administration  leaders  at  Albany  threat- 
en to  do.  Such  an  attempt  is  precisely 
on  a  level  with  that  which  the  lawmakers 
made  some  years  ago  to  banish  the  au- 
tomobile by  imposing  impossible  speed 
limits,  and  it  is  foredoomed  to  a  similar 
failure. 

"Already  the  motor  truck  has  forced 
recognition  as  contributing  to  the  speed, 
convenience,  and  economy  of  transporta- 
tion. For  wholesale  merchants,  5-ton 
and  10-ton  trucks  make  a  considerable 
saving  over  all  distances  which  the  rail- 
ways class  as  short  hauls. 

"What  the  motor  truck  calls  for  is  com- 
bined regulation  and  accomodation,  not 
a  destructive  tax." 

The  Brooiilyn  Eagle— "The  proposal 
that  the  motor  truck  should  be  taxed  out 
of  existence  is  vicious  and  ought  to  be 
beaten  at  Albany.  It  is  unjust  to  trans- 
portation interests  that  have  become  val- 
uable to  the  people  of  the  State  and  which 
can  be  made  still  more  valuable  in  the 
future.  It  is  unjust  to  a  public  which 
those  transportation  interests  serve  with 
a  rapidity  and  facility  not  always  assured 
by  railway  shipments. 

"The  influences  opposing  it  (Shipping 
by  Truck)  at  Albany  are  actuated  by 
purely  selfish  and  unworthy  motives  or 
they  are  ignorant  of  facts.  In  either 
case  their  effort  deserves  to  fail." 

Brooklyn  Standard  Union — "The  re- 
ported purpose  of  the  State  to  tax  heavy 
motor  trucks  off  the  highways  because 
they  are  so  destructive  to  roads  is  an 
obviously  ill-advised  move.  What  should 
be  done  is  to  build  the  highways  so  that 
heavy   trucking   will   not  be   harmful. 

"The  large  motor  truck  has  assumed 
a  highly  important  place  in  the  nation's 
freight  transportation  scheme  and  any- 
thing that  curbs  its  usefulness  is  de- 
cidedly a  step  backward.  Industry  would 
be  badly  crippled  if  the  Albany  plan  were 
generally  adopted  throughout  the  coun- 
try. 

"New  York  State  cannot  afford  to  ap- 
prove any  policy  which  turns  back  the 
wheels  of  progress,  and  this  it  would 
be  doing  if  it  yielded  to  the  plan  men- 
tioned." 

It  is  only  natural  that  attempts  of 
this  kind  will  be  made  in  other  States 
either  through  misconception  of  facts  or 
through  deliberate  self-interest,  but  no 
matter  what  their  form,  they  cannot  in 
any  sense  be  permanent  so  long  as  the 
law  of  economics  is  sound. 
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What  Uncle  Sam  Says 
About  the  Price  of  Cement 

From  " Govenaneni  Control  Over  Prices," 
U.  S.  War  Industries  Board  Price  Bulletin  No.  3,  page  336 

].l     ^JluwiiLUl    uiiuiiniutl  JllVl    UIIHL 

e  adoption  of  this  policy.  The  prices  fixed  in  1917  yielded 
the  cement  indu.stry  as  a  whole  12  per  cent  on  its  investment,  and 
of  course  individual  mills  reaped  a  much  higher  rate,  but  subse- 
<(ueiit  price  fixing  reduced  this  margin  to  fi  per  cent  merely  by 
maintaining  the  status  quo  in  the  face  of  advancing  costs.  The 
general  supply  of  cement  was  so  ample,  as  compared  with  needs, 
that  the  Fuel  Administration  on  April  13,  1918,  reduced  the  fuel 
allotment  of  the  cement  mills  to  75  per  cent  of  normal  on  the  theory 
that  part  of  the  fuel  used  in  the  cement  industry  could  be  better 
employed  in  other  war  industries.  There  was  consequently  no  oc- 
casion fer  stimulating  cement  production  by  high  prices,  and  the 
lowering  of  the  margin  of  profit  for  the  purpose  of  curtailing  pro- 
duction was  entirely  justified.  Clement  prices  rose  in  the  open 
market  less  than  any  other  basic  building  material  during  the  war, 
and  the  reason  for  price  fixing  in  the  field  of  cement  is  to  be  found 
in  the  desire  of  the  Government  to  prevent  the  stimulation  of  prices 
which  its  own  large  demand  would  normally  have  caused  in  certain 
fongested  building  areas. 

"•■"■■nt?    l'-<rl-       Thn    mirknts    ff)[- 

The  following  figures  from  U.  S.  Government  Bulletins  show  average 
selling  prices  f.  o.  b.  cars  manufacturers  mills,  exclusive  of  sacks. 

During  the  final  period  of  Government  control  over  prices,  which  ended 
December  31, 1918,  the  average  factory  price  of  Portland  cement  as  fixed  by 
the  U.  S.  War  Industries  Board  was  $1.78  per  barrel.  (See  page  800 
U.  S.  War  Industries  Board  Price  Bulletin  No.  3.) 

United  States  Geological  Survey  Press  Bulletin  No.  466  shows  the  average  factory  prices  of 
Portland  cement  for  1919  and  1920  were  $1.71  and  $2.01  per  barrel  respectively. 

The  largest  single  factor  of  cost  in  the  production  of 'portland  cement  is  fuel. 

The  United  States  cement  industry  produced  in  1920.  100,000.000  barrels  of  portland  cement 
(several  million  barrels  in  excess  of  shipments — because  of  lack  of  cars),  in  the  manufacture  of 
which  the  equivalent  of  10,000.000  tons  of  coal  or  37.000,000  barrels  of  fuel  oil  were  consumed. 
Compare  your  own  1920  and  1918  fuel  bills ! 

The  freight  rate  advances  which  occurred  in  1919  and  1920  are  also  necessarily  reflected  in 
manufacturing  costs,  thus  affecting  factory  prices. 

Large  wage  advances  to  meet  increased  living  costs  have  also  been  made  to  nearly  40,000 
people  employed  in  the  cement  industry. 

Increases  in  these  items  of  cost  alone  greatly  exceed  the  moderate  advance  of  13  per  cent 
in  the  1920  average  factory  price  over  the  price  fixed  by  the  Government  in  1918  after  its  inves- 
tigation of  manufacturing  costs. 

Similar  conditions  undoubtedly  hold  in  other  building  materia]  industries.  Since  the  1920 
season  closed,  factory  prices  of  portland  cement  and  other  basic  building  materials  have  made 
very  suljstantial  declines.   Producers'  selling  prices  are  in  line  with  present  manufacturing  costs. 
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K  D  I  T  O  R  I  A  L  S 


OUR  OFFICES  CONSOLIDATED 

For  several  years  this  niagaziiie  lias 
maintained  oflices  in  Indianapolis  and 
Chicago;  the  mechanical  and  business  of- 
fices have  been  in  the  former  city  and  the 
editorial  and  advertising  offices  in  the 
latter.  Effective  May  1,  1921,  all  the  de- 
partments will  be  consolidated  at  Indian- 
apolis, where  the  magazine  has  always 
been  printed. 

This  consolidation  is  in  line  with  the 
spirit  of  the  times,  of  course,  and  is  made 
also  in  the  interest  of  improved  operating 
efficiency.  Delays  occasioned  by  the  main- 
tenance of  the  separated  otflces  will  be 
obviated  by  having  the  editorial  and 
printing  work  done  in  the  same  publish- 
ing plant. 


DEMANDING  CONSTRUCTION 

The  public  is  impatient  of  delay  in 
the  general  building  program,  the  pro- 
gram that  is  to  furnish  the  long  desired 
and  greatly  needed  new  homes  and  high- 
ways, new  public  buildings  and  construc- 
tional works  of  every  description.  Pick 
up  any  newspaper,  whether  a  small  town 
weekly  or  a  metropolitan  daily,  and  the 
demand  for  construction  will  be  found  in 
both  news  and  editorial  columns.  Con- 
struction news  is  the  livest  news  of  the 
day,  and  more  often  than  not  is  being 
given  first  attention  in  the  popular  press. 

So  great  is  the  demand  for  improved 
highways,  for  example,  that  the  most  in- 
fluential newspaper  in  the  Middle  West  is 
urging  their  immediate  construction  with- 
out regard  to  cost,  taking  the  position 
that  while  economies  on  construction  may 
be  desirable,  and,  if  obtainable,  would  be 
acceptable,  construction  should  not  be 
delayed  because  of  the  price  considera- 
tion. The  newspaper  to  which  reference 
is  made  argues  that  a  good  road  is  cheap 
at  any  price  and  that  no  price  concession 
at  all  likely  to  be  secured  would  be  worth 
as  much  to  the  community  as  a  new  road. 
The  paper  in  mind  is  widely  known  for 
the  range  and  brilliance  of  its  editorial 
pronouncements,  so  it  is  particularly  sig- 
nificant to  note  that  it  is  publishing  a 
strong,  concise  good  roads  editorial  nearly 
every  day. 

People  have  been  sold  on  the  idea  of 
improved  highways  for  some  time.  It 
seems  they  are  now  fast  reaching  the 
point  where  they  are  not  only  willing,  but 


anxious  to  pay  for  good,  dependable  high- 
ways. , 

All  workers  in  the  construction  indu.s- 
try  will  rejoice  with  us  that  there  is  now 
such  an  insistent  popular  demand  that 
construction  move  forward.  All  will  join 
us  in  the  expression  of  hope  that  any  re- 
maining obstacles  to  construction  shall 
speedily  be  removed. 


ROAD  MAINTENANCE  IMPERA- 
TIVE 

Engineers,  contractors  and  public  offi- 
cials were  undoubtedly  much  pleased  with 
the  attention  given  the  highway  problem 
by  President  Harding  in  his  message  to 
Congress.  Not  only  did  he  devote  a  sub- 
stantial portion  of  his  message  to  this 
subject,  but  he  shows  a  very  gratifying 
appreciation  and  knowledge  of  it.  His  in- 
sistence that  highways  be  properly  main- 
tained is  particularly  praiseworthy  and 
his  demand  that  guarantees  of  adequate 
maintenance  be  made  a  condition  prece- 
dent to  the  participation  in  federal  aid  is 
most  commendable  from  every  point  of 
view. 

Surely  the  importance  of  highway  mat- 
ters was  never  more  strikingly  empha- 
sized than  by  his  extended  discussion  of 
them  in  this  message,  which  formulates 
his  policy  and  plan  for  legislation  affect- 
ing all  domestic  business  and  interna- 
tional relations  as  well.  No  other  form 
of  recognition  is  at  all  comparable  with 
this.  Old  workers  in  the  highway  field 
will  be  much  gratified  to  note  the  high 
plane  of  importance  this  work  has  now 
attained. 

Not  only  are  the  President's  ideas  sound 
with  respect  to  proper  maintenance  of  im- 
proved highways,  but  the  very  greatest 
good  will  come  from  his  calling  attention 
to  the  subject.  Man  is  a  natural  builder, 
but  he  must  be  taught,  or  forced,  to  main- 
tain any  finished  structure.  Stated  in 
other  words,  the  building  instinct  is  uni- 
versal, every  child  has  it,  but  the  will  to 
maintain  must  be  acquired  and  cultivated. 
The  child  builds  castles  and  forts  with 
his  blocks  and  then  goes  away,  leaving 
them  in  such  state  of  order  or  disorder 
as  they  may  be  in  when  his  attention  is 
drawn  elsewhere.  The  man  builds  a  fine 
road,  or  other  engineering  structure,  and 
Kssumes  it  will  last  forever  without  fur- 
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ther  attention,  although  there  is  no  basi.s 
in  experience  for  such  assumption. 

While  the  federal  government  can  com- 
pel maintenance  only  on  federal  aid 
roads,  such  roads  are  intended  to  be  ex- 
emplary in  every  way,  and  the  example 
set  in  their  proper  maintenance  will  be 
emulated  on  all  other  roads. 


FOR  FORCE  ACCOUNT  WORK  TO 
LEARN  COSTS 

In  any  year  it  is  well  for  public  officials 
to  carry  on  some  force  account  construc- 
tion work  to  learn  the  true  cost  of  such 
work.  This  will  enable  engineers  to  pre- 
pare cost  estimates  intelligently  and  will 
provide  standards  with  which  contractors' 
bids  may  be  compared. 

At  this  time,  when  prices  are  continu- 
ally changing  and  it  is  exceedingly  diffi- 
cult for  even  the  well-disposed  to  predict 
whether  a  contractor  will  get  rich  or  go 
broke  when  awarded  a  contract  at  his 
own  price,  it  is  more  than  ever  desirable 
that  considerable  force  account  work  be 
carried  on,  under  the  direct  charge  of  ma- 
ture and  experienced  construction  engi- 
neers, to  evaluate  construction  costs. 
This  may  well  be  done  on  city,  county 
and  state  jobs,  not  only  this  year,  but  each 
year  until  stability  of  prices  has  been  re- 
stored. 

Generally  speaking,  we  believe  that  en- 
gineers long  ago  agreed  that  the  contract 
system,  with  all  its  faults,  is  preferable 
to  the  force  account  system,  for  reasons 
often  recited.  The  contract  system  is 
firmly  established  in  theory,  in  practice 
and  in  basic  law.  There  is  no  thought  of 
abandoning  that  method  of  carrying  on 
work.  But  the  interest  of  all  parties 
would  now  be  served  by  adopting  the  sug- 
gestion that  enough  force  account  work 
be  done  so  that  engineers  and  public  offi- 
cials, as  well  as  the  general  public,  will 
have  some  guide  to  their  judgment  in 
passing  on  the  fairness  or  unfairness  of  a 
contractor's  bid.  It  is  altogether  too  dif- 
ficult even  for  the  initiated  to  determine 
at  present  whether  a  contractor  Is  "prof- 
iteering" or  losing  money. 

We  believe  contractors  will  approve  this 
suggestion,  as  it  is  made  as  much  in  their 
interest  as  for  any  other  reason.  It  is  un- 
doubtedly true  that  the  more  force  ac- 
count work  is  carried  on  the  more  will 
the  contract  system  be  appreciated. 


JUSTICE  FOR  PUBLIC  UTILITIES 

A  remarkably  effective  presentation  of 
the   case   of  the   privately   owned    public 


utility  vs.  adversity,  intolerance,  indiffer- 
ence, injustice,  prejudice  et  al.,  appears 
in  this  issue  under  the  title:  Operating 
a  Water  Works  Plant  Under  .State  Super- 
vision. We  hope  every  public  official 
charged  with  the  responsibility  of  deal- 
ing with  such  a  utility  will  read  and  pon- 
der the  article,  which,  with  admirable  re- 
straint, relates  the  story  of  the  difficulties 
imposed  by  the  war  period,  abetted  by  the 
indifferent  or  hostile  attitude  of  the  pub- 
lic toward  the  utilities  in  their  darkest 
years. 

Prior  to  the  war  the  utilities  were  op- 
erating on  a  small  margin  of  profit.  If 
successful  their  earnings  were  limited  by 
law;  if  unsuccessful  they  were  "out  of 
luck."  They  did  not  complain  greatly, 
but  worked  hard,  and,  aided  by  the  rapid 
urban  development  of  the  nation  and  the 
demand  for  modern  conveniences,  man- 
aged to  get  along  fairly  well.  But  when 
war  sent  sky  high  the  price  of  everything 
the  utilities  must  buy,  such  as  labor  and 
material,  and  taxes  of  all  kinds  were  in- 
creased, their  income  remained  station- 
ary, or,  at  best,  was  grudgingly  increased 
just  enough  by  state  commissions  to  pre- 
vent interruption  to  a  vital  public  service. 
In  other  words,  the  utilities  had  no  war 
profits  whatsoever  with  which  to  offset 
advanced  costs,  as  was  the  case  in  private 
industry.  And  all  this  time  the  utilities 
had  to  keep  operating,  for  continuity  of 
operation  is  the  very  essence  of  their 
function.  They  could  not  shut  down  en- 
tirely, or  ^ven  partially,  to  await  the  re- 
turn of  favorable  conditions  before  resum- 
ing full  time  operation,  as  so  many  pri- 
vate industries  did  and  are  still  doing. 
To  put  it  shortly,  the  utilities  have  been 
having  a  tough  time  of  it. 

That  the  utilities  are  to  blame  for  pub- 
lic indifference  will  hardly  be  questioned. 
The  managers  have  so  long  lived  apart 
from  their  fellow-citizens  that  they 
scarcely  could  hope  to  be  understood.  In- 
stead of  seeking  publicity  in  past  years, 
they  have  practiced  the  suppression  of 
even  the  technical  news  of  their  plants 
and  practices,  fearing  or  refusing  to  re- 
lease any  information  whatever,  even,  in 
many  instances,  for  publication  in  a  tech- 
nical journal,  lest  the  information  so  re- 
leased be  turned  against  them.  Public 
indifference  and  hostility  are  the  direct 
results  of  such  a  policy  of  news  suppres- 
sion. Probably  this  fact  is  now  appreci- 
ated, and  if  it  is  the  utilities  can  still  se- 
cure justice  if  they  seek  it  in  the  right 
way,  as  recommended  by  the  author  of 
the  article  to  which  we  have  directed  the 
reader's  attention. 
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SPECIAL   FEATURES  OF   IMHOFF 
TANK  CONSTRUCTION 

By   Geor(/t    />.    i!ascoi(/n<  ,   Siinit<tri/   Knffineei', 
in  Charoe  itubdivimou  of  Sewage  Dis- 
posal, City  nail,  Clevelatid,  Ohio 

During  the  past  two  years  it  has  been 
tlie  privilege  of  the  writer  to  design  and 
supervise  the  construction  of  four  sewage 
treatment  plants,  three  of  which  com- 
prise Imhoff  tanlvs.  These  plants  have 
varied  in  size  and  in  many  features  of 
design,  but  it  is  the  intent  in  this  article 
to  deal  primarily  with  certain  construc- 
tion features  common  to  such  plants.  Al- 
though the  greater  part  of  the  informa- 
tion contained  herein  pertains  to  the  treat- 
ment plant  now  under  construction  for 
the  city  of  Cleveland  at  the  Westerly  site, 
the  four  plants  previously  mentioned  may 
be  listed  as  follows: 

The   Four  Plants    Considered 

Hiram,  Ohio — Population  designed  for, 
900:  plant  comprises  bar-gratings,  two- 
story  settling  tanli  and  open  sludge-drying 
beds.  Tank  constructed  in  8  ft.  of  hard 
shale,  underlying  6  ft.  cf  clay. 

Vermilion,  Ohio — Population  designed 
for,  4,000;  plant  comprises  bar-gratings, 
siphon  beneath  the  Vermillion  River,  two- 
story  settling  tanks,  disinfection  equip- 
ment, open  sludge-drying  beds  and  build- 
ings. Tanks  constructed  in  soft  silt  in 
old  river  bed,  necessitating  coffer-dam 
work  and  continuous  pumping. 

Easterly  Sewage  Treatment  Works, 
Cleveland.  Ohio — Population  designed  for, 


575,000;  plant  comprises  bar-gratings,  grit 
chambers,  sluice  gates,  disinfection  equip- 
ment, pumping  equipment  and  buildings. 
Excavation  in  hard  blue  clay. 

Westerly  Sewage  Treatment  Works, 
Cleveland,  Ohio — Population  designed  for, 
288,000;  plant  comprises  bar-gratings, 
grit-chambers,  two-story  settling  tanks, 
disinfection  equipment  and  buildings. 
Tanks  constructed  on  lake  front  in  clayey 
earth,  necessitating  coffer-dam  work  and 
continuous  pumping.  (See  Fig.  1.) 
ResponsibiUtij  of  Engineer. 

As  soon  as  the  contract  drawings  for 
a  sewage  treatment  works  have  been  pre- 
pared, it  is  generally  assumed  that  the 
duties  and  responsibilities  of  the  engineer 
cease.  As  a  matter  of  fact,  however,  if 
the  engineer  is  to  be  held  responsible  for 
the  successful  completion  and  operation 
of  the  plant,  he  must  keep  in  close  touch 
with  the  work  during  its  construction  and 
be  thoroughly  familiar  with  conditions, 
especially  as  they  pertain  to  the  initial 
operation  of  the  plant. 

In  the  construction  stage  of  the  work 
innumerable  questions  relating  to  litiga- 
tion proceedings,  award  of  contracts,  as- 
sessments, abandonment  of  work,  selec- 
tion of  materials,  foundation  difhculties, 
additions  and  alterations,  preparation  of 
estimates,  and  other  matters  must  be 
decided.  It  is  practically  impossible, 
sometimes,  to  obtain  during  the  prepara- 
tion of  the  original  contract  drawings, 
field  information  which  will  represent 
actual    conditions.      This    is    particularly 


FIG.  1. 


GENERAL  CONSTRUCTION  VIEW  OF  WESTERLY  SEWAGE  TREATMENT 
WORKS  AT  CLEVELAND,  OHIO. 
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true  in  the  construction  of  large  sewage 
works  in  which  foundation  difficulties  are 
usually  encountered.  Since  minor,  and 
sometimes  major  changes  in  the  contract 
drawings  are  thus  made  necessary,  the 
engineer  should  be  in  close  touch  with 
the  work,  not  only  from  the  standpoint 
of  protecting  the  interests  of  the  owner, 
but  of  insuring  the  satisfactory  comple- 
tion of  the  work  in  accordance  with  the 
basis  of  design  originally  contemplated. 
There  are  various  methods  by  which  full 
responsibility  for  a  project  may  be  as 
sumed  by  the  engineer.  The  minimum  re- 
quirements involve  occasional  visits  dur- 
ing the  construction  period  while  the 
maximum  may  necessitate  direct  super- 
vision by  the  engineer  or  his  representa- 
tive. 

Necessity    for    Sclrction    of    RespoiisibJr 
Contractor 

The  construction  of  a  complete  sewage 
treatment  plant  can  usually  be  divided 
into  five  general  classes  of  work,  as  fol- 
lows: Excavation,  concrete,  piping,  build- 
ings and  parking.  In  the  majority  of 
cases  it  will  be  found  that  the  excava- 
tion and  concrete  items  repre.sent  from 
75  to  90  per  cent  of  the  total  work  in- 
volved. It  seems  logical,  therefore,  in 
awarding  contracts  for  the  construction 
of  sewage  treatment  works,  that  the  con- 
tractor should  be  selected  upon  the  basis 
of  his  ability  to  perform  these  particular 
items  of  the  work  in  an  efiicient  and 
economical  manner.  At  the  same  time 
it  should  be  appreciated  that  the  minor 
work  on  such  a  project  is  important  and 
very  seldom  is  it  possible  to  select  a 
general  contractor  who  is  especially 
proficient  in  all  these  lines  of  work.  The 
problem,  therefore,  becomes  one  of  de- 
ciding between  two  procedures;  namely, 
having  a  general  contractor  handle  the 
entire  work  or  dividing  the  work  among 
a  number  of  specialized  contractors. 
From  the  standpoint  of  economy  and 
of  making  progress,  the  writer  has  found 
it  advisable  in  most  instances  to  proceed 
in  accordance   with   the   former   plan. 

Other  important  factors  for  considera- 
tion in  the  selection  of  a  responsible  con- 
tractor are  his  financial  resources,  avail- 
able construction  equipment  and  the  char- 
acter and  extent  of  his  organization.  Very 
often  little  is  known  about  the  contrac- 
tor's organization,  because  in  such  special- 
ized work,  he,  himself,  has  no  accurate 
information  upon  this  particular  subject 
and  must  rely  entirely  upon  his  experi- 
ence with  work  of  an  entirely  different 
Character. 


Coffer-dam  Construction 
Since  the  construction  of  sewers  is  natu- 
rally the  first  step  in  the  development 
of  a  sewerage  project  and  since  the  least 
expense  is  involved  when  these  .sewers 
closely  parallel  the  surface  of  the  ground, 
very  little  consideration  is  given  to  the 
future  need  or  the  probable  location  of 
a  sewage  treatment  works.  Consequently 
it  is  usually  necessary  to  locate  sewage 
treatment  plants  near  rivers  or  bodies 
of  water  and  at  such  elevations  that  foun- 
dation conditions  are  exceptionally  diffi- 
cult. In  fact  it  may  be  said  that  coffer- 
dam construction  is  iisually  required  in 
building  Imhoff  tanks.  Furthermore,  it 
is  frequently  the  case  that  the  site  selected 
(ioes  not  provide  suitable  foundations  for 
tank  structures,  a  condition  which  re- 
quires costly  construction  and  involves 
many  changes  in  the  details  of  the  work. 
Possibly  the  most  important  questions 
relating  to  coffer-dam  construction  per- 
tain to  the  nature  of  the  material  en- 
countered and  the  most  suitable  method 
for  excavating  within  the  coffer-dam.  Un- 
doubtedly the  use  of  steel  sheeting  is  the 
method  most  commonly  used  In  cases 
where  exceptionally  difticult  work  is  an- 
ticipated, but  apparently  only  in  a  few 
cases  does  the  contractor  consider  it  ad- 
visable to  submit  prices  which  will  permit 
the  use  of  this  material.  When  steel 
sheeting  is  used,  however,  many  difficul- 
ties are  usually  eliminated  and  the  addi- 
tional expense  is  found  justifiable  both 
from  the  standpoint  of  the  owner  and 
that   of   the   contractor. 

Naturally  there  are  various  methods 
employed  for  bracing  the  sheeting  in 
coffer-dam  construction.  A  decision  as 
to  the  best  method  is  usually  based  upon 
the  nature  and  extent  of  the  operations 
which  are  to  be  carried  on  inside  the 
enclosure.  Should  these  operations  re- 
quire a  clearance  of  considerable  width, 
inside  bracing  is  usually  omitted.  This 
condition  is  well  illustrated  in  Fig.  2, 
which  shows  the  type  of  construction  used 
in  building  the  Imboff  tanks  for  Cleve- 
land's Westerly  Sewage  Treatment  Works. 
The  excavated  material  was  removed  from 
this  enclosure  by  means  of  a  drag-line 
excavator,  having  a  2-yd.  bucket.  The 
material  was  loaded  into  12-yd.  standard 
gauge  side  dump  cars  and  hauled  by  a 
standard  gauge  locomotive  to  the  several 
spoil  areas  about  the  plant  site.  This  ex- 
cavation was  carried  within  18  ins.  of  the 
finished  grade,  the  remainder  of  the  m?- 
terial  being  removed  by  hand  and  loaded 
into  cars  by  means  of  a  clam-shell  bucket. 
In    this   maner    the    foundations    for    the 
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tank  structures  were  not  disturbed  since 
the  material  was  removed  only  to  the 
neat  lines  of  the  concrete  work. 

Testing  FoitiuUitioits 
Soil  conditions  along  the  south  shore 
of  Lake  Erie  vary  and  to  such  an  ex- 
tent that  in  one  location  a  suitable  foun- 
dation may  be  secured,  while  within  a 
very  short  distance  from  such  a  loca- 
tion conditions  change  entirely.  It  is 
unwise  to  place  heavy  foundations  where 
ground  is  excavated  along  the  lake  front 
unless  piles  are  used,  although  the  exact 
location  as  well  as  the  depth  to  which 
the  foundation  is  carried  and  the  type 
of  loading  govern  to  a  large  extent.  For 
this  reason  a  plan  was  adopted  whereby 
the  type  of  foundation  to  be  used  at  the 
Westerly  Sewage  Treatment  Works  could 
be  determined  after  the  coffer-dam  was 
constructed  and  the  footings  exposed.  It 
was  decided  to  show  upon  the  contract 
drawings  two  schemes  of  foundations,  one 
with  and  another  without  the  use  of 
piles.  Furthermore,  it  was  specified  that 
soil  tests  be  carried  out  as  the  excavation 
work  progressed,  the  results  of  these  tests 
to  furnish  data  for  a  decision  upon  the 
type  of  foundation  to  be  used. 

Fig.  3  shows  the  method  used  in  test- 
ing the  soil  and  it  may  be  of  Interest 
to  describe  the  way  the  loads  were  ap- 
plied. Attention  is  called  to  the  depth  of 
the    tested   area   below    the    surrounding 
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FIG.    2A.      PLAN   OF  COFFERDAM. 

area  as  being  equal  to  the  length  of  the 
longest  side  of  the  area  tested.  Bags  con- 
taining iron  ore  and  weighing  100  lbs. 
each  were  placed  on  the  platform  and 
used  in  obtaining  the  desired  loading. 
The  loads  were  applied  in  increments  of 
100  lbs.  per  sq.  ft.  and  time  intervals 
allowed  for  such  duration  as  to  note  the 
cessation  of  movement.  Loads  were  added 
until  a  value  per  square  foot  equivalent 
to  the  weight  of  the  tanks  when  empty 
was  reached.  The  loading  was  then 
stopped,  but  as  soon  as  all  settling  move- 
ment had  occurred,  the  load  was  again 
Increased  until  its  weight  was  equal  to 
that  of  the  tanks  when  filled  with  water, 
The  loadings  were  stopped  again,  but 
were  later  increased,  using  the  same  time 
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WESTERLY  SEWAGE  TREATMENT 
WORKS.  CLEVELAND.  OHIO. 

intervals,  until  double  the  weight  of  the 
tanks  when  empty  and  full  was  reached. 
The  loadings  were  then  increased  to  three 
and  four  times  the  tank  loads  when  empty 
and  fully  loaded.  Finally  the  soil  was 
loaded  to  what  was  considered  failure  or 


until  the  platform  kept  settling  without 
the  addition  of  loads  and  a  total  settle- 
ment of  7  or  8  ins.  had  been  reached.  Six 
loading  tests  were  made  within  the  200 
ft.  sq.  area  and  the  results  plotted  as 
curves  which  showed  the  behavior  of  each 
test.  From  the  curves  the  safe  loading 
was  determined  as  well  as  the  amount 
of  settlement  which  could  be  expected.  In 
no  case  was  a  settlement  less  than  %  in. 
found  with  loads  which  would  be  imposed 
'  when  the  tanks  were  full.  On  the  other 
hand  what  was  termed  as  complete  fail- 
ure did  not  occur  until  loads  approximate- 
ly four  times  the  full  load  were  used. 

Concrete   Work 

Prcbably  the  most  interesting  feature 
of  the  Westerly  work  to  date  is  the 
mtthod  used  in  constructing  the  tank  bot- 
toms. Prior  to  the  award  of  the  contract 
and  as  soon  as  expedient  thereaftrr,  the 
program  and  methods  of  construction 
which  were  contemplated  were  discussed 
thoroughly.  It  was  found  that  the  con- 
tractor intended  excavating  the  bottoms 
to  the  hoppered  shape,  placing  the  steel 
on  small  concrete  blocks,  wiring  the  wall 
steel  to  racks  and  pouring  the  concrete 
of  such  consistency  as  to  stand  on  the 
slopes  (1  on  2)  without  the  use  of  Inside 
forms. 

The  bottoms  were  found   to   consist   of 


FIG    4      METHOD  OF  CONSTRUCTING  CONCRETE  FLOOR  OF  IMHOFF  TANKS  IN 
WESTERLY  SEWAGE  TREATMENT  WORKS,  CLEVEL.VND,  OHIO. 
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a  rather  heavy,  yet  firm,  blue  clay  which 
when  wet  would  make  working  in  it  al- 
most impossible.  It  would  "churn"  up, 
cover  the  steel  and  seriously  interfere 
with  eflicient  labor.  After  considerable 
discussion  it  was  decided  to  proceed  with 
the  concrete  work  of  the  hopper  bottoms 
by  excavating  to  a  grade  2  ins.  below 
ihe  neat  lines  and  place  screed  boards 
(2x4  in.)  in  the  valleys  of  the  hoppers 
along  the  middle  of  each  side  and  around 
the  top.  A  2-in.  layer  or  floor  of  con- 
crete was  then  placed  over  the  bottom 
and  screeded  down  flush  with  boards.  (See 
Fig.  4.)  This  layer  of  concrete  was  then 
given  a  chance  to  set  before  any  attempt 
was  made  to  work  upon  it.  The  floor 
steel  was  then  readily  placed,  wired  and 
supported  off  the  floor  with  2-in.  concrete 
blocks.  The  steel  in  the  upper  portion 
of  the  hoppers  was  wired  to  inside  forms 
instead  of  being  supported  on  racks  as 
may  be  seen  in  Figs.  5  and  6.  The  forms 
were  then  lowered  into  place  and  rested 
on  concrete  blocks  6  ins.  by  12  ins.  by  42 
ins.  and  wedged  to  the  proper  elevation. 
The  wall  steel  was  then  put  in  place 
and  wired  to  a  2-in.  by  4-in.  strip  along 
the  edge  of  the  hopper,  the  2x4's  being 
marked  off  for  the  correct  spacing  and 
bulkheads  were  then  built  and  the  con- 
crete poured  to  a  depth  of  about  2  ft. 
over  the  floor,  to  elevation  562.5.  The 
blocking  or  wedges  supporting  the  forms 
could    then    be    removed    without    danger 


of  setllenient  of  the  inside  hopper  form. 
The  remainder  of  the  concrete  in  the 
hopper  was  then  poured. 

The  2-in.  working  floor  of  concrete  pre- 
vented the  steel  becoming  covered  with 
mud  and  enabled  the  steel  men  to  work 
expeditiously  since  they  were  on  a  clean 
concrete  floor  instead  of  in  mud.  The 
inside  forms  gave  a  better  wiring  sur- 
face for  placing  the  upper  layer  of  steel 
than  the  racks  and  permitted  the  con- 
tractor to  place  the  concrete  and  spade 
it  more  thoroughly  by  not  having  to  make 
it  as  dry  as  W'ould  be  necessary  without 
forms.  Also  the  forms  provided  a  good 
support  for  the  wall  steel.  The  2-in.  floor 
insured  getting  clean  concrete  through 
the  entire  mass.  The  savings  by  the  false 
floor  method  of  construction  were  greatly 
to  the  advantage  of  the  contractor  and 
valuable  to  the  city  because  of  the  quality 
of  concrete  and  sureness  in  keeping  the 
steel  in  place. 

The  concrete  was  mixed  in  a  Lakewood 
outflt,  a  %-yd.  mixer  being  used,  and 
the  receiving  bins  and  distribution  sys- 
tem having  an  eight-hour  capacity  of 
about  300i  cu.  yds.  It  was  distributed  by 
means  of  elevated  steel  chutes  which 
terminated  at  the  forms  in  a  secondary 
hopper  from  which  other  chutes  delivered 
it  to  the  forms  proper.  The  secondary 
hopper  was  built  large  enough  to  hold 
four  or  five  batches  and  had  openings  on 
four  sides  so  that  the  concrete  could  be 


FIG. 
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run  in  any  direction  by  means  of  short 
wooden  chutes.  The  mixing  in  the  sec- 
ondary hopper  practically  prevented  poor- 
ly mixed  or  poorly  proportioned  concrete 
reaching  the  forms.  Moving  of  chutes 
could  be  effected  without  stopping  the 
mixer,  because  of  the  capacity  of  the  sec- 
ondary hopper  and  running  the  concrete 
into  the  forms  in  four  places  prevented 
it  from  setting  up  in  one  place  while  it 
was  being  poured  in  another.  In  pour- 
ing long  walls,  or  more  than  one  tank 
bottom,  two  or  more  secondary  mixing 
hoppers  were  used,  the  only  change  re- 
quired in  the  main  or  steel  chutes  be- 
ing-from  one  hopper  to  another. 
Buildings  and  Piirkiny. 

It  is  observed  that  for  ponie  reason  or 
other  not  enough  attention  has  been  given 
in  the  past  to  the  necessity  of  buildings 
about  a  sewage  treatment  plant.  Many 
times  there  are  no  buildings  at  all.  These 
statements  apply  in  particular  to  the 
smaller-sized  plants  where  the  need  of 
them  is  great.  On  larger  plants  the  build- 
ings are  complicated  somewhat  since  they 
require  plumbing,  electrical  wiring,  heat- 
ing systems  and  drainage.  On  the  smaller 
plants  the  buildings  are  used  normally  as 
a  storehouse  for  tools  and  a  place  to 
shelter  the  attendant  in  times  of  bad 
weather. 

In  keeping  with  the  necessity  and  sub- 
stantiality of  the  buildings  is  the  up- 
keep and  attractiveness  of  the  surround- 
ing grounds.  The  disrepute  in  which 
many  sewage  plants  find  themselves  today 
can  be  traced  to  the  bad  appearance  of 
the  works.  Money  spent  for  parking  pur- 
poses, such  as  walks,  seeding,  sodding  and 
roadways,  has  usually  been   found  to  be 


justified  and  this  is  particularly  true 
should  the  works  lack  isolation. 
Oeneral 
Mr.  Robert  Hoffman  is  commissioner  of 
the  Division  of  Engineering  and  Construc- 
tion for  the  city  of  Cleveland,  of  which 
the  Subdivision  of  Sewage  Disposal  is  a 
part.  The  work  of  design  and  construc- 
tion herein  described  is  under  the  super- 
vision of  the  writer.  J.  M.  Heffelflnger 
and  A.  A.  Burger  are  the  resident  engi- 
neers in  immediate  charge  of  construc- 
tion, and  the  Masters  and  Mullen  Con- 
struction Company  and  the  American 
Construction  Company,  both  of  Cleveland, 
are  the  contractors  for  the  Westerly  and 
Easterly  plants,  respectively.  J.  D.  Price 
was  the  resident  engineer  in  immediate 
charge  of  construction  and  the  American 
Construction  Company  was  the  contractor 
for  the  Vermilion  Sewage  Disposal 
Works.  A.  C.  Schlobohm  was  the  resident 
engineer  in  immediate  charge  of  con- 
structing the  Hiram  Sewage  Disposal 
Plant,  and  the  work  was  done  by  the 
owner  upon  the  direct  labor  basis. 


LETTING  GRADING  AND  BRIDGE 

CONTRACTS    ON    ILLINOIS 

STATE  BOND  ISSUE 

ROADS 

By   C.   M.   Hathnicay,   District   Engineer,  Illi- 
nois   State   Division    of   Highways, 
Effingham,  111. 

For  the  year  1920  the  Illinois  State 
Division  of  Highways  planned  an  exten- 
sive paving  program  on  the  sixty  million 
dollar  bond  issue  system,  and  it  was^in- 
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tended  to  put   under  contract  during  the 
season  1,000  miles  of  paving  work. 

Because  of  the  high  prices  then  pre- 
vailing and  the  scarcity  of  cars  and  labor 
it  became  apparent  after  the  first  bids 
were  received  that  paving  worli  at  a  rea- 
sonable figure  was  out  of  question  and  it 
was,  therefore,  definitely  decided  that  the 
anticipated  program  for  the  season  of  1920 
would  have  to  be  abandoned  and  that 
construction  work  with  respect  to  paving 
would  have  to  be  confined  almost  entirely 
to  completing  existing  contracts. 
Earth  Grading  and  Bridge  Work  in  Ad- 
vance of  Paving 

It  was  felt,  however,  that  something 
could  be  accomplished  by  doing  the  earth 
grading  in  certain  sections  of  the  state, 
where  there  was  involved  a  great  amount 
of  heavy  grading  and  bridge  work,  con- 
fining this  work  specifically  to  those  in- 
stances where  it  would  be  necessary  for 
the  heavy  fills  to  settle  at  least  a  year 
before  the  pavement  could  be  placed  and 
where  new  alignment  must  be  established 
and  heavy  grades  reduced.    The  construc- 


the  finished  roadway  is  practically  the 
same  as  that  proposed  for  the  finished 
pavement  and  as  completed  is  such  that 
when  the  paving  work  is  undertaken  it 
will  require  only  the  moving  of  such 
earth  as  may  be  necessary  to  place  the 
slab  without  necessity  of  moving  addi- 
tional material  from  the  ditches  or  side 
banks.  In  other  words,  an  ordinary  plow 
and  grader  should  open  up  subgrade  at 
small  expense  and  on  completion  of  the 
pavement  the  earth  thus  thrown  out  may 
be  graded  back  against  the  pavement  for 
the  6  ft.  earth  shoulder  on  each  side. 
It  is  estimated  that  when  the  paving  sec- 
tions are  completed  there  will  be  in- 
volved not  to  exceed  2,000  cu.  yds.  of 
earth  work.  As  a  general  rule,  bridges 
occur  coincident  with  the  heavy  fills  and 
at  other  points  in  the  grading  sections, 
although  in  some  instances  the  construc- 
tion   of    bridges    was    undertaken    where 

•  there  were  no  grading  sections. 
l.tO     Miles    of    Heavy     Grading     and    S'l 
Bridges 
Following  out  this  plan  there  was  put 
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FIG.  1.      SPECIAL  EARTH  ROAD  .SECTION  FOR  GRADING  ROADS  TO  BE  PAVED 

IN  ILLINOIS. 

Dotted  Lines  Indicate   Original  Pavement  Cross   Section.     Solid   Lines   Indicate  Cross 

Section  to  which  Earth  Roadway  is  to  be  Graded. 


tion  of  bridges  of  long  span  is  also  some- 
what of  a  drawback  on  a  paving  job  and 
it  was  also  decided  that  this  work  should 
be  done  in  advance.. 

Definition  of  Grading  Sectio)is. 

As  a  rule  grading  sections  were  con- 
sidered as  those  where  the  earthwork  ran 
higher  than  6,000  cu.  yds.  per  mile  or 
where  fills  ran  in  excess  of  3  ft.  In  some 
cases  these  sections  were  in  continuous 
stretches  5  to  6  miles  in  length  and  in 
others  broken  sections  comprising  short 
fills  or  short  stretches  of  rough  country 
of  one  half-  mile  or  more  in  length  with 
the  level  ground  between. 

In  placing  the  minimum  limit  at  6.000 
cu  yds.  it  was  felt  that  when  the  yardag.^ 
ran  less  than  this  it  would  not  be  economy 
to  undertake  the  grading  until  the  pav- 
ing work  was  started. 

Special  Earth  Road  Section  Designed. 

A  special  earth  road  section  designed 
to  take  into  account  work  of  this  sort 
is  shown  by  Fig.  1.  Referring  to  this 
cross  section  it  will  be  noted  that  the 
section   used    is   such    that    the   grade   of 


under  contract  during  1920  130  miles  of 
heavy  grading  and  84  bridges.  Upon  in- 
viting bids  for  these  several  sections  of 
work  it  was  found  that  there  were  seem- 
ingly a  sufficient  number  of  grading  con- 
tractors willing  to  take  such  work  at  a 
reasonable  price,  considering  labor  condi- 
tions and  the  same  condition  was  also 
true  with  the  bridge  contracts. 

The  first  contracts  awarded  showed 
some  disposition  on  the  part  of  contrac- 
tors to  be  skeptical  of  conditions  and  the 
prices  accordingly  ranged  somewhat 
higher  than  was  at  first  anticipated. 
Further  lettings,  however,  showed  a 
marked  decrease  in  bid  prices  and  a  more 
marked  competition  indicating  that  this 
class  of  work  was  very  desirable  and 
could  be  readily  disposed  of.  This  situa- 
tion did  not  quite  apply  to  the  bridge 
work,  since  the  bids  on  bridges  were  all 
uniformly  higher  than  had  been  esti- 
mated, which  evidently  indicated  that  the 
bridge  contracts  were  still  being  affected 
by  existing  uncertainties  of  labor,  ship- 
ments of  materials,  etc.     In  no  instance. 
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however,  was  there  ever  any  lack  of  bid- 
ders on  a  section. 

Selected  Sections  Well  Scattered. 
In  selecting  sections,  the  wbrk  was  well 
scattered  over  the  entire  state  with  re- 
spect to  location  and  railroad  shipping 
points,  and  as  construction  proceeded  it 
became  plainly  evident  that  the  depart- 
ment had  not  figured  unwisely  in  award- 
ing the  work  which  it  did.  With  respect 
to  bridges,  the  contractors  were  able  to 
get  desirable  shipments  of  materials  with 
practically  no  delay  and  were  always 
able  to  secure  the  necessary  labor,  either 
from  their  regtilar  gangs  or  locally.  The 
grading  contractors  were  especially  well 
able  to  secure  teams  and  labor  and  in 
numerous  cases  the  supply  of  "subs"  look- 
ing for  work  exceeded  the  demand. 

The  Plan  An  Unqualified  Success 
Although  the  first  contracts  were  not 
let  until  about  August  15  and  from  then 
on  until  October,  nevertheless,  in  each 
case  a  surprisingly  short  time  was  taken 
to  get  under  way,  and  of  the  40  miles 
of  grading  and  53  bridges  put  under  con- 
tract in  the  writer's  territory,  about  70% 
of  the  grading  was  entirely  completed  by 
cold  weather  and  20  of  the  bridges  were 
entirely  completed  with  27  over  509^  com- 
pleted. As  a  result  it  is  apparent  that 
where  all  heavy  grades  were  reduced,  all 
relocations  made,  all  poor  alignments  rem- 
edied, and  all  heavy  fills  made  ready  for 
an  extensive  paving  program,  the  scheme 
has  proved  an  unqualified  success,  this 
especially  when  one  realizes  the  usual 
difficulty  of  the  paving  contractor  in  keep- 
ing ahead  with  heavy  grading  operations 
and  the  delays  and  financial  loss  due  to 
omitting  the  paving  over  heavy  fills  and 
later  moving  back. 

Exclusive  Grading  Men  Attracted 
In  addition  it  attracted  the  exclusive 
grading  men  to  the  job  with  outfits  ade- 
quate to  handle  dirt.  It  was  especially 
noticeable  that  many  men  who  habitually 
shunned  the  paving  work  were  only  too 
eager  to  handle  a  grading  job.  In  other 
words  it  has  attracted  a  new  line  of  con- 
tractors, who  had  not  previously  showm 
an  inclination  to  bid,  men,  too  big  to 
"sub"  the  grading  work  on  an  average 
paving  job,  who  saw  a  large  enough  yard- 
age to  afford  the  utilization  of  their  ma- 
chinery and  equipment  to  economic  ad- 
vantage to  themselves  and  to  the  state. 
Separating  Bridge  and  Grading  Contracts 
on  Same  Section 
In  connection  with  work  of  this  sort 
there  was  instituted  a  practice  which  has 
been  much  discussed  by  members  of  the 


department  and  the  experience  which  was 
gained  therefrom  may  be  of  some  value 
to  the  readers  of  Municipal  and  County 
Engineering,  namely,  the  separation  of 
bridge  construction  from  grading  even 
though  the  bridges  were  included  in  the 
limits  of  the  grading  section.  Previous 
opinion  had  been  that  bridges  and  grad- 
ing should,  as  a  rule,  be  combined,  since 
it  was  feared  that  having  two  contractors 
on  one  job  might  lead  to  numerous  dif- 
ficulties and  be  the  cause  of  repeated  con- 
troversy. 

Contractors    Favored    Separation. 

When  the  question  of  grading  contracts 
came  up,  however,  there  were  requests  by 
both  grading  contractors  and  bridge  con- 
tractors for  this  separation,  since  it  is 
a  well  known  fact  that  the  grading  con- 
tractor is  usually  equipped  to  handle  grad- 
ing work  only,  while  the  average  bridge 
contractor  is  equipped  to  handle  bridge 
work  only. 

Where  one  must  overlap  the  other,  it 
may  result  in  two  things:  First,  the 
grading  contractor  being  unfamiliar  with 
bridges  naturally  raises  his  prices  on  the 
bridge  work  to  take  into  account  his  un- 
familiarity  with  the  work,  while  the 
bridge  contractor,  not  familiar  with  grad- 
ing work  on  a  large  scale  and  not 
equipped,  is  not  in  position  to  make  a 
rational  and  economic  bid  on  the  grading 
work.  Second,  if  let  together  the  grad- 
ing contractor  may  underestimate  his 
bridge  requirements  and  will  "sub"  this 
work  to  a  less  desirable  man  than  the 
regularly  qualified  bridge  contractor, 
while,  on  the  other  hand,  the  bridge  man 
bidding  on  the  basis  of  his  knowledge  of 
bridge  work  will  give  the  grading  opera- 
tions secondary  consideration.  Therefore, 
after  giving  this  matter  consideration  in 
the  light  of  the  numerous  pleas  for  the 
separation  of  such  contracts  it  was  de- 
cided to  separate  grading  and  bridge  sec- 
tions wherever  practical  and  where  the 
bridge  work  was  of  suflScient  magnitude 
to  justify  such  a  course.  The  grading 
contractor,  however,  was  called  upon  to 
construct  the  ustial  small  cross  road  cul- 
verts and  private  entrance  culverts  along 
the  line  of  his  grade  since  these  particular 
culverts  are  always  so  numerous  and  so 
situated  that  it  would  be  impracticable 
to  separate  them  from  the  grading  work. 
Tico    Methods    of    Limiting    Jurisdiction 

Two  schemes  were  tried,  one,  making 
a  deduction  from  the  grading  contract 
about  100  ft.  back  from  the  face  of  each 
abutment  of  the  bridge  and  specifying 
that  the  bridge  contractor  should  make 
the  fill  within  those  limits,  this  to  allow 
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him  storage  ami  worliing  room:  second, 
retiuiring  tlie  grading  contractor  to  make 
the  entire  fill  up  to  the  back  of  each 
abutment. 

liprcid}  Specifiaitioiix  lo  Insure  Co-opera- 
Hon 

In  order  tliat  there  might  be  no  con- 
fusion between  the  -Jwo  contractors, 
special  specifications  were  inserted  in  each 
instance,  which  specifications  may  be 
quoted  in   brief: 

"Co-operation  between  the  contractors. 
The  contractor  shall  handle  the  work  of 
this  contract  so  as  not  to  interfere  with 
the  operations  or  work  of  the  contractor 
for  the  bridges  not  included  in  this  con- 
tract and  laying  within  or  adjacent  to 
this  section  and  located  at  Stations   .... 

on  the  contract  designated 

as  project  No The  contrac- 
tor hereby  assumes  all  responsibility, 
financial  or  otherwise,  for  work  not  com- 
pleted and  accepted,  and  further  agrees 
to  protect  the  state  from  all  damages  or 
claims  due  to  any  inconvenience,  delay 
or  loss  encountered  by  said  contractor  on 
account  of  the  presence  and  operations  of 
the  contractor  for  the  above  mentioned 
bridges. 

"The  contractor  for  the  above  men- 
tioned bridges  will  be  required  likewise 
to  cairy  on  his  operations  so  as  not  to 
cause  undue  delay  to  the  contractor  for 
this  section.  Both  contractors  will  be 
required  to  co-operate  with  each  other, 
and  in  case  of  any  dispute  the  decision 
of  the  engineer  shall  be  final  and  bind- 
ing upon  both  alike. 

"Priority  of  work.  The  construction  of 
the  abutments  for  the  bridge  at  station 

shall   take   precedence  over 

any  other  work  to  be  done  under  this 
contract  and  shall  be  completed  as  soon 
rs  possible  after  the  award  of  the  con- 
tract. The  construction  of  the  east  abut- 
ment shall  precede  the  construction  of 
the  west  abutment. 

"The  construction  of  the  abutments  for 

the   bridge   at   station    shall 

tpke    precedence    over    any    work    to    be 

done  on  the  bridges  at  stations 

and  shall  be  completed  as  soon  as  pos- 
sible after  the  award  of  the  contract.  The 
construction  of  the  north  abutment  and 
backfill  shall  precede  the  construction  of 
the  south  abutment." 

It  will  be  noted  from  the  above  speci- 
fications that  the  grading  contractor  is 
held  responsible  for  the  fill,  while  the 
bridge  contractor  is  held  responsible  for 
certain  definite  operations  in  connection 
with  construction  of  his  abutments. 

In  addition  to  the  "special  provisions" 


(he  two  successful  contractors  were  called 
together  before  starting  work  and  the 
entire  proposition  was  discussed  very 
carefully  so  that  each  would  be  familiar 
with  the  obligations  and  intentions  of  the 
other. 

In  the  writer's  district  there  were  22 
individual  sections  on  which  the  bridges 
were  separated  from  the  grading,  although 
some  were  combination  sections,  and 
since  practically  all  22  sections  were 
either  completed  or  well  under  way  by 
January  1,  there  was  afforded  a  chance  to 
study  the  working  out  of  the  method. 
Contractors  Do  Not  Cla^h. 

The  writer  has  watched  this  proposi- 
tion with  considerable  interest  and  to 
date  there  has  not  been  noted  a  single 
accountable  difference  between  contrac- 
tors. In  one  or  two  instances  slight  dif- 
ficulties did  arise,  but  the  engineer  always 
•  got  the  two  contractors  together  and, 
after  a  careful  analysis  of  conditions, 
there  was  effected  a  peaceable  and  satis- 
factory settlement. 

In  short,  it  would  appear  that  no  more 
trouble  need  be  anticipated  on  a  proposi- 
tion of  this  sort  than  usually  arises  be- 
tween a  contractor  and  his  "sub"  under 
similar  conditions.  Each  contractor 
seemed  to  realize  his  obligations  and  evi- 
denced his  willingness  to  accede  to  them. 

With  respect  to  omitting  a  small  sec- 
tion of  grading  adjacent  to  the  bridge  for 
the  benefit  of  the  bridge  contractor's  work- 
ing force,  as  contrasted  with  the  proposi- 
tion of  having  the  grading  contractor  con- 
struct the  entire  fill,  there  did  not  seem 
to  be  a  marked  difference  in  either 
scheme,  although  observation  at  present 
tends  to  indicate  that  it  is  fully  as  de- 
sirable to  let  the  grading  contractor  make 
the  entire  fill  and  thus  relieve  the  bridge 
contractor  of  any  grading  work.  At  first, 
thought  it  may  appear  strange  that  this 
matter  worked  out  as  it  did.  yet  it  seems 
that  the  two  contractors  are  able  to  work 
in  such  harmony  that  there  is  no  appar- 
ent confusion  and  in  several  instances 
where  the  grading  contractor  had  the 
work  practically  completed  except  the  back 
fill  at  the  abutments  he  made  a  private 
arrangement  with  the  bridge  contra-ctor 
whereby  the  latter  should  complete  the 
work  and  where  the  bridge  contractor 
needed  a  small  space  for  storage  or  plant, 
he  made  a  similar  arrangement.  The 
latter  scheme  is  now  followed  in  new 
work. 

Conclusion 

In  conclusion  it  would  appear  tliat  the 
inference  to  be  drawn  from  these  last 
paragraphs  is  that  better  and  more  reli- 
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able  contractors  for  their  own  specific  lines 
of  work  can  be  obtained  by  following  out 
the  course  just  referred  to  and  that,  just 
as  in  the  case  of  separating  heavy  grading 
from  the  paving,  so  also  it  would  seem 
desirable  from  a  practical  and  financial 
standpoint  to  separate  all  large  bridge 
work   from   the   grading. 

In  short,  the  1920  experience  along  this 
line  has  shown  a  marked  preference  to 
continuance  of  the  system  of  letting  grad- 
ing contracts  strictly  to  grading  men 
and  bridge  contracts  strictly  to  bridge 
men. 


ANALYSES  AND  PREPARATION  OF 
HIGHWAY  COST  ESTIMATES 

By    H.    J.    Kuelling,    Construction    Enoineer, 

Wisconsin    Higincay    Commission,    State 

House,   Madison,    ^yis. 

In  view  of  the  rapidly  changing  eco- 
nomic conditions  in  the  past  few  years 
and  the  uncertainty  as  to  future  years, 
estimates  have  been  giving,  and  are  going 
to  give,  highway  engineers  considerable 
trouble.  There  has  been  and  there  will 
be  great  doubt  as  to  whether  or  not  bids 
should  be  accepted.  The  uncertainties 
have  been  very  great  in  recent  years,  and 
largely  against  the  contractor.  Appar- 
ently there  is  a  reversal  coming  and  the 
uncertainties  will  now  be  against  the 
states.  This  means  that  it  is  all  the  more 
urgent  that  proper  estimates  be  made  on 
highway  work. 

The  question  of  estimating  will  be  dis- 
cussed in  this  paper  from  the  standpoint 
of  a  state  department  and  not  from  the 
standpoint  of  an  individual,  said  Mr. 
Kuelling,  in  addressing  the  recent  annual 
meeting  of  the  American  Association  of 
State  Highway  Officials. 

It  is  assumed  by  the  writer  that  the 
economical  type  to  be  constructed  has 
been  previously  selected.  This  statement 
is  made  because  of  the  fact  that  in  mak- 
ing estimates,  factors  are  very  often  un- 
covered which  warrant  a  change  in  type. 
CoUectinn  Local  Information 

Before  any  figures  are  made  on  an  esti- 
mate, the  engineer  must  carefully  analyze 
all  conditions  surrounding  the  work.  In 
other  words,  he  must  spend  time  in  seek- 
ing out  all  local  information  relative  to 
every  feature  of  the  work.  This  local 
information  may  pertain  to  availability  of 
materials:  freight  rates;  railroad  accom- 
modations, as  to  sidings  and  train  serv- 
ice: camp  sites;  water  supply  for  these 
camps;  availability  of  supplies  for  this 
camp,  whether  they  come  from  merchants 
or  farmers;    the  soil   conditions,   whether 


or  not  they  are  conducive  to  a  small 
weather  loss;  whether  the  sand  is  so  soft 
that  it  will  interfere  with  the  movement 
of  his  equipment,  such  as  wheelers,  or 
wagons;  the  kind  of  clearing  and  grub- 
bing he  has,  whether  they  are  deep-rooted 
trees  or  flat-rooted;  the  type  of  marsh 
conditions,  if  there  are  any,  whether  it  is 
possible  to  work  liorses  or  equipment  on 
them;  the  kind  of  grades  that  may  be  en- 
countered in  the  w^ork,  which  will  have 
a  bearing  on  the  hauling  of  materials,  or 
the  pumping  of  water;  in  fact,  he  must 
seek  information  on  a  great  variety  of 
subjects. 

Information  on  Local  Materials 

In  seeking  knowledge  of  materials  he 
must  know  the  capabilities  of  commercial 
concerns  to  ship,  whether  they  are  in  a 
position  to  get  cars,  whether  they  have 
the  proper  capacity  to  turn  out  the 
amount  of  material  they  are  likely  to  con- 
tract for;  whether  their  material  is  satis- 
factory; the  business  reputation  of  the 
concern,  as  to  whether  they  will  keep 
their  word  or  not — that  is,  whether  they 
will  ship  in  accordance  with  promises,  or 
whether  they  will  ship  to  some  one  that 
comes  along  and  offers  them  a  higher 
price  at  a  later  date. 

Seeking  information  on  local  materials, 
the  engineer  must  be  even  more  careful, 
as  he  must  know  the  kind  of  materials 
available,  the  amount  of  it,  especially  if 
it  is  a  gravel  deposit,  as  these  are  likely 
to  pinch  out;  he  must  know  the  cost  of 
it,  and  he  should  have  an  option  on  it,  so 
that  one  contractor,  by  getting  this  op- 
tion, cannot  bar  others  from  bidding. 

The  mere  investigation  of  present  used 
materials  is  not  sufficient,  as  there  are 
many  cases  where  materials  are  being 
hauled  several  miles  when  there  is  a  suf- 
ficiently good  supply  within  a  very  short 
distance  from  the  job.  Entirely  new  and 
unknown  sources  of  supply  can  be  found 
in  any  state  by  a  painstaking  materials 
department.  The  changes  of  the  freight 
rates,  if  there  are  any  new  increases, 
should  be  balanced  against  the  extra  dis- 
tance that  local  materials  can  be  hauled. 

After  an  engineer  has  obtained  or  been 
furnished  with  all  this  local  color,  he  is 
still  very  much  handicapped  in  making 
his  estimate,  unless  he  has  had  consider- 
able experience  in  actual  construction. 
He  should  know  the  best  methods  of  car- 
rying on  the  work,  what  equipment  to 
use,  whether  it  be  a  grading  or  surfacing 
job. 

Do  Some  Work  by  Force  Account  to 
Learn  Facta 

With  the  amount  of  work  that  Is  being 
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done  and  will  be  done  by  every  state  in 
the  Union,  the  simplest,  most  practical 
and  only  satisfactory  way  to  get  this  cost 
information  is  for  the  varions  states  to 
do  some  of  their  work  by  force  account. 
The  writer  knows  that  some  states  can- 
not legally  do  this,  but  believes  that  pro- 
vision should  be  made  so  that  they  may. 
It  will  be  surprising  to  many  to  find  out 
the  items  that  crop  up  and  that  must  be 
paid  for  on  a  construction  job.  Some 
things  are  hard  tor  an  engineer  to  realize 
unless  he  has  been  through  the  mill; 
things  which  he  is  likely  to  criticise  the 
contractors  for  including  in  their  esti- 
mates. 

Wisconsin  lias  taken  this  stand  tor 
years  past  and  has  done  a  very  great 
amount  of  certain  types  of  work  by  force 
account.  Up  until  the  time  of  federal 
construction  this  force  account  work  was 
entirely  in  the  hands  of  the  county  au- 
thorities and  only  under  the  general  su- 
pervision of  the  state.  Since  the  federal 
construction  began,  the  state  has  under- 
taken a  number  of  jobs  by  day  labor,  and, 
in  fact,  in  25  of  the  71  counties  during 
the  past  season  part  of  the  work  has  been 
done  in  this  way.  This  does  not  mean 
that  the  majority,  or  even  a  large  per 
cent.,  of  the  work  is  done  by  force  ac- 
count, but  enough  is  done  so  that  the 
state  will  have  first-hand  and  absolute 
knowledge  of  costs. 

Range  of  Force  Aeeount  Jobs  in   Wis- 
eonsm 

Owing  to  the  variety  of  work  and  vari- 
ety of  conditions,  there  is  required  sev- 
eral force  account  jobs  along  different 
lines.  For  instance,  on  concrete  road  con- 
struction during  the  past  season,  one  job 
was  run  by  day  labor  where  the  material 
was  dumped  on  the  subgrade  and  handled 
by  wheelbarrows.  This  material  was 
shipped  in  from  commercial  plants  to  a 
special  siding,  transferred  by  a  clam  to 
side  dump  cars  on  an  electric  railway, 
which  ran  along  the  highway  and  dumped 
directly  onto  the  subgrade.  In  another 
case  a  local  pit  was  developed  and  the 
material  hauled  to  the  road  by  trucks: 
it  was  then  mixed  and  placed,  the  mixer 
being  loaded  with  wheelbarrows.  In  a 
third  case  a  local  pit  was  used,  the  con- 
crete mixed  at  the  pit,  hauled  in  a  mixed 
condition  by  industrial  railway  and  placed 
on  the  subgrade  with  a  large  crane. 

In  grading  operations  one  job  was  un- 
dertaken in  a  sandy  soil;  one  In  a  gravel- 
ly soil:  one  in  clay  soil;  still  another  in 
very  stony  ground.  Some  work  was  done 
by  steam  shovels  and  some  by  wheelers 
and  fresnoes. 


In  a  similar  manner  various  kinds  of 
gravel  work  were  undertaken.  Some  with 
sandy  gravel,  some  with  clay  gravel  and 
some  with  gravel  that  would  hardly  be 
worthy  of  the  name  of  gravel;  in  other 
words,  it  was  really  top  soil. 

With  an  accurate  cost  analysis  of  all 
this  work  ai  hand,  we  feel  that  we  are 
in  much  better  position  to  determine 
whether  or  not  the  bids  submitted  to  us 
are  satisfactory. 

After  progressing  thus  far  in  the  mak- 
ing of  an  estimate,  the  writer  believes 
that  the  states  should  have  a  regular  sys- 
tem of  making  these  estimates;  in  fact, 
he  sees  no  reason  why  a  committee  from 
this  organization  could  not  develop  a 
scheme,  or  schemes,  for  having  all  the 
states  make  their  estimates  in  the  same 
manner.  This  scheme,  whatever  it  may 
be,  should  be  after  the  same  fashion,  and, 
in  fact,  can  well  be  the  very  same  forms 
that  a  contractor  should  use.  There  is 
no  reason  why  the  drawing  up  of  such 
estimate  forms  could  not  be  partly  done 
by  the  contractors,  or  in  conjunction  with 
them. 

This  scheme  of  having  the  contractors 
work  with  the  engineers  has  been  tried 
out  during  the  past  year  in  Wisconsin, 
with  more  or  less  success. 

Form  for  Making  Estimates 
A  year  ago  the  Wisconsin  State  High- 
way Department  called  a  two-day  meeting 
of  contractors,  machinery  men,  material 
producers  and  the  engineers  of  the  state. 
A  very  open  discussion  was  had  regarding 
the  relations  of  all  parties  concerned.  At 
this  meeting  a  committee  was  appointed 
and  instructed  to  draw  up  a  form  for 
making  estimates.  This  committee  was 
composed  of  five  contractors,  elected  by 
the  vote  of  the  contractors  themselves, 
one  man  from  the  aggregate  producers, 
one  man  from  the  machinery  manufac- 
turers, three  men  from  the  county  con- 
struction departments,  and  two  from  the 
State  Highway  Department.  This  gave  a 
committee  of  five  engineers,  five  contrac- 
tors and  two  others  who  were  vitally  in- 
terested in  the  meeting.  This  committee 
met  for  three  different  sessions  and  they 
were  sessions  at  which  work  was  done. 
The  contractors,  as  a  rule,  were  frank  in 
their  statements,  and  out  of  it  grew  an 
estimate  form  for  one  type  of  construc- 
tion which  seems  to  be  fairly  satisfactory 
to  all  concerned.  No  doubt  it  has  many 
faults  as  yet,  but  it  is  a  start  in  the  right 
direction.  This  form  is  drawn  up  pri- 
marily for  a  concrete  road  job,  but  it  can 
be  very  easily  adjusted  to  other  types  ot 
surfacing.     Tlie   committee   did    not   com^ 
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plete  an  outline  tor  estimating  grading 
work,  but  it  is  hoped  that  they  will  do 
so  some  time  in  the  near  future.  They 
did,  however,  touch  upon  certain  features 
of  it. 

There  is  perhaps  more  guessing  done  in 
making  grading  estimates  than  in  any 
other  kind  of  road  work.  There  is  a 
greater  need  for  some  satisfactory  method 
for  estimating  grading  costs  than  for 
most  kinds  of  road  work.  Too  often  the 
average  haul  is  not  even  known.  A  great- 
er use  of  the  mass  diagram  would  be  ben- 
eficial. 

The  attendance  of  this  committee  was 
was  almost  100  per  cent,  and  the  meet- 
ings were  lively,  as  many  discussions 
arose.  All  points  were  finally  amicably 
settled  and  the  form  Is  used  quite  freely 
throughout  the   state. 

The  Form  as  Developed 

The  form  as  developed  Is  divided  into 
16  subdivisions,  as  follows:  Cost  of  sid- 
ings; moving  of  equipment  to  the  job; 
lost  time  of  moving  equipment;  cement; 
fine  aggregate;  coarse  aggregate;  surfac- 
ing; camp  loss;  miscellaneous  cost;  con- 
tingencies; compensation  and  public  lia- 
bility insurance;  bond  cost;  overhead; 
profit;  charges  tor  machinery  and  equip- 
ment. Each  of  these  items  is  subdivided 
into  as  many  divisions  as  were  considered 
necessary  by  the  committee.  Most  of 
these  items  are  somewhat  easy  to  deter- 
mine, but  others  are  not.  Only  a  few  will 
be  discussed  here. 

Overhead 

Overhead,  the  committee  finally  put  on 
a  percentage  basis.  For  instance,  in  fig- 
uring a  job  the  contractor  or  the  engineer 
would  have  to  estimate  the  per  cent,  ot 
the  manager's  time  that  would  be  required 
for  the  job,  and  then  charge  up  that  per 
cent,  of  his  yearly  salary  to  the  job.  The 
same  with  regard  to  his  office  force,  time- 
keepers, the  expense  of  the  manager,  his 
office  rent,  supplies,  etc. 

Overhead  also  includes  the  corporation 
insurance,  interest  on  the  necessary  work- 
ing capital  and  any  dues  that  might  have 
to  be  paid  to  associations. 
Profit 

Under  the  item  "Profit"  I  might  say 
that  the  committee  had  a  rather  heated 
argument.  Naturally  the  contractors  were 
anxious  to  obtain  as  much  profit  as  pos- 
sible and  have  the  state  officials  agree  to 
certain  percentages.  This,  however,  we 
refused  to  do,  and  the  per  cent,  of  profit 
was  left  blank  for  the  contractor  to  fill  in 
as  he  desired.  What  we  were  seeking  was 
primarily  to  get  every  one  to  make  his 
estimate   along   the   same   line   and   then 


let  the  contractor  be  his  own  judge  on 
whether  or  not  he  could  get  the  job  with 
certain  profits  added  on. 

Mdfhtncry  and  Equiptnrnt 

In  the  last  item,  charges  for  machinery 
and  equipment,  the  committee  had  per- 
haps the  most  interesting  discussions. 
Charges  for  surfacing,  machinery  and 
equipment  were  worked  out  to  certain  per- 
centages per  mile  of  road  constructed. 
For  instance,  under  concrete  pavers,  we 
assume  that  the  paver  will  build  30  miles 
of  standard  18-ft.  road,  at  the  end  of 
which  time  it  would  be  completely  used 
up.  The  same  result  was  obtained  if  we 
assumed  that  it  would  build  24  miles  and 
at  the  end  of  that  time  have  a  salvage 
value  of  20  per  cent,  of  the  original  cost. 
With  the  30  miles  noted  above,  and  an 
average  per  year  of  6  miles,  the  life  of 
the  mixer  would  be  5  years.  Deprecia= 
tion,  therefore,  in  5  years  equals  100  per 
cent.  Repairs  in  5  years  at  10  per  cent, 
would  equal  50  per  cent,  of  the  original 
cost.  Interest,  storage  and  insurance,  30 
per  cent,  of  the  original  cost,  making  a 
total  of  180  per  cent,  of  the  total  cost,  to 
be  spread  over  30  miles,  or  6  per  cent, 
per  mile.  In  other  words,  in  figuring  the 
charges  for  machinery,  the  contractor,  if 
it  was  a  standard  18-ft.  road,  would  mere- 
ly multiply  the  number  of  miles  by  6  per 
cent,  and  take  that  per  cent  of  the  orig 
mal  cost  of  his  paver  as  the  amount  to 
be  charged  to  the  particular  job  under 
estimation.  In  a  similar  manner  the  com- 
mittee arrived  at  percentages  for  various 
types  of  equipment  used  in  the  surfacing 
work. 

Grading  and  Hauling  Equipment 

The  per  cent,  on  grading  and  hauling 
equipment  naturally  could  not  be  ar- 
ranged by  miles.  It  must  be  worked  on 
a  time  basis,  and  cannot  be  as  accurately 
determined  as  surfacing  equipment,  be- 
cause of  the  greater  variation  in  quantity 
and  kind  of  excavation  in  different  jobs. 
Final  percentages  have  not  as  yet  been 
arrived  at  by  the  committee  for  these 
types.  The  committee  did  state  that  In- 
cluding depreciation,  interest  on  invest- 
ment, storage,  insurance  and  all  repairs, 
but  not  including  fuel,  the  percentage  per 
operating  day  would  vary  from  Vi  per 
cent,  to  V2  per  cent,  of  the  original  cost, 
depending  upon  the  kind  of  equipment. 

There  is  no  doubt  that  a  continued  use 
of  this  form  will  bring  out  points  of  weak- 
ness, but  the  writer  believes  it  is  a  step 
in  the  right  direction  and  that  within  a 
very  few  years  standard  forms  of  estimat- 
ing will  be  in  use  for  road  work,  and  that 
there  is  no  reason  why  these  same  forms 
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cannot  be  used  both  by  the  contractors 
and  by  the  engineers. 

There  is  also  no  doubt  that  adjustments 
will  have  to  be  made  for  certain  local  con- 
ditions which  are  not  covered.  Where 
there  is  something  to  guide,  there  is  no 
reason  why  the  contractor  and  the  engi- 
neer should  not  be  a  little  more  in  har- 
mony than  they  have  been  in  some  cases 
in  the  past. 

Short  cuts  in  estimating  are  needed 
and  can  be  devised  by  state  departments. 
Care  should  be  taken,  however,  not  to 
make  these  too  short.  No  scheme  will 
ever  be  devised  or  charts  drawn  so  that 
a  novice  can  make  highway  estimates.  It 
is  only  by  the  use  of  brain  and  knowl- 
edge of  conditions  influencing  costs  that 
proper  estimates  can  be  made. 


THE    RELATION    BETWEEN    THE 

FLOOD   FLOW   OF  STREAMS 

AND  INTENSITY  OF 

RAINFALL 

By    Harrison    P.    Ecldu.    of    Metcalf   d    Eddy, 

Consulting  Engineers,   I.',  Beaeon 

St.,  Boston.  Mass. 

In  the  absence  of  definite  information 
upon  maximum  rates  of  tiood  flow  in 
streams  it  often  becomes  necessary  in 
flood  protection  problems  to  make  an  esti- 
mate of  the  probable  maximum  flood  flow 
based  upon  the  probable  maximum  rates 
of  rainfall  for  various  durations;  in  other 
words,  to  apply  what  is  known  as  the  Ra- 
tional Method  of  design  of  storm  water 
channels,  which  is  now  a  method  com- 
monly followed  in  design  of  storm  water 
drains. 

The  whole  of  the  rain  which  falls  on 
the  surface  of  the  ground  does  not  pass 
off  into  the  brooks  and  streams.  A  por- 
tion of  it  enters  the  earth  and  becomes  a 
part  of  the  ground  water:  some  is  ab- 
sorbed by  vegetation,  and  some  is  re- 
turned to  the  atmosphere  by  evaporation. 
The  proportion  of  the  rainfall  which  runs 
off  over  the  surface  into  the  streams  var- 
ies considerably  due  to  changing  condi- 
tions. Some  of  the  rain  which  eventually 
reaches  the  streams  does  not  run  off 
quickly,  but  is  retarded  by  vegetation,  and 
by  depressions  in  the  surface  of  .  the 
ground.  When  the  soil  is  dry  it  will  ab- 
sorb a  much  larger  quantity  of  water  than 
when  it  is  water  soaked,  as  just  after  a 
long  rain.  The  character  ot  the  soil, 
whether  of  clay  and  of  an  impervious  na- 
ture, or  of  gravel  and  sand  and  of  a  por- 
ous character,  greatly  affects  the  amount 
of  water  which  runs  off  and  also  the  rate 


of  run-oft.  The  presence  of  considerable 
rock  increases  the  imperviousness  of  the 
surface. 

With  rains  of  high  intensity  covering 
periods  of  24  hours  or  more,  the  rate  of 
run-off  is  greater  than  in  the  case  of 
short-time  storms  of  similar  intensity  be- 
cause the  soil  becomes  more  thoroughly 
water  soaked,  vegetation  is  drenched,  the 
rate  of  evaporation  is  reduced  and  small 
depressions  in  the  surface  of  the  ground 
are  no  longer  capable  of  retaining  addi- 
tional water. 

There  are  comparatively  few  reliable 
measurements  available  showing  the  rela- 
tion of  the   run-off  to  rainfall,  especially 
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FIG.  1.  ACCUMULATED  RAIXFALL  OX 
THE  SCIOTO  WATERSHED  AND  THE  AC- 
CUMULATED RUN-OFF  AT  THE  COLUM- 
BUS STORAGE   DAM. 

Drainage  Area,  1.050  Sq.  Miles.  Storm  o£ 
March,   1913.  • 

for  rains  of  high  intensity  and  long  du- 
ration. 

Some  measurements  have  been  made 
of  the  run-off  from  sewered  areas,  but 
these  are  of  little  value  in  estimating  the 
run-off  from  a  drainage  area  where  the 
amount  of  impervious  surface  such  as 
roofs  and  pavements  is  small  compared 
with  the  proportion  of  the  same  in  urban 
districts  which  are  sewered.  Records  of 
this  kind  indicate  rates  of  run-off  as  high 
as  85  percent  of  the  rainfall  for  short 
storms  of  high  intensity,  and  from  that 
figure  down  to  an  average  of  perhaps  50 
percent. 

The  best  available  records  of  run-off  for 
a  long-time  storm  of  high  intensity  are 
those  of  the  Scioto  River  near  Columbus, 
Ohio,  and  the  Miami  River  at  Dayton, 
Ohio,  for  the  storm  and  flood  of  March 
23-27,  1913. 

Scioto  River  Run-off 

Data  on  the  rainfall  and  run-off  of  the 
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Scioto  River  for  the  March  1913  storm 
are  given  in  Report  ot  Alvord  and  Bur- 
dick  on  Flood  Protection  for  the  City  of 
Columbus.  Ohio,  September  15,  1913.  pp. 
50.  78,  etc.  and  Mead's  Hydrology,  p.  568. 

The  amount  and  rates  of  rainfall  were 
observed  at  a  number  of  stations  in  and 
near  the  watershed,  making  it  possible 
to  compute  the  average  rates  of  rainfall 
for  the  whole  watershed  with  reasonable 
accuracy. 

The  run-off  or  river  discharge  was  com- 
puted from  the  records  of  the  depths  of 
flow  over  the  Columbus  storage  dam,  a 
masonry  dam  of  the  overflow  ogee  type 
having  a  rounded  crest.  Experiments 
were  available  to  determine  the  coefl^i- 
cient  of  discharge  of  such  a  dam  with  a 
fair  degree  of  accuracy.  The  run-off  was 
also  corroborated  by  data  on  gage  heights 
of  the  river  at  other  points. 

Fig.  1  shows  the  accumulated  rainfall 
on  the  Scioto  River  watershed  and  the 
accumulated  run-off  at  the  dam. 

The  principal  data  are  as  follows: 

Drainage  area  of  Scioto  River  above 
Columbus  storage  dam*  (U.  S.  G.  S.  re- 
vised), 1,050  sq.  mi. 

Average  slope  of  Scioto  River  for  40 
miles  above  Columbus  and  the  Junction 
with  the  Olentangy  River,  4  ft.  per  mi. 

River  flows  for  20  to  25  miles  above  Col- 
umbus til  rough  a  rock  gorge  with  steep 
sides  50  to  100  ft.  in  depth  and  from  500 
to  4,000  ft.  in  bottom  width.  Bottom  lands 
not    fertile. 

Large  natural  storage  reservoir  on  up- 
per part  of  watershed  consisting  of  large 
area  of  level  land  receiving  drainage  from 
100  sq.  mi.  of  watershed  and  developed 
into  market  garden  farms.  Stored  water 
during  flood  and  for  3  weeks  thereafter. 

"The  lower  two-thirds  of  the  watershed 
above  Columbus,  therefore,  really  con- 
tributed the  water  which  created  the  crest 
of  the  flood  at  Columbus  of  such  propor- 
tions." (Alvord  and  Burdick-Colunibus 
Flood  Protection  Rept.,  1915,  p.  129.) 

Rainfall  on  Scioto  Watershed  (Mar.  23- 
27,   1913),   94  hours,  9.34-ins. 

Run-off  of  Scioto  River  at  Dam  (Mar. 
23-April  3,  1913),  258  hours,  8.68-ins. 

Ratio.  93  percent. 

Rain  began  to  fall  about  6  a.  m..  Mar. 
23. 

River  began  to  rise  about  6  a.  m.  Mar. 
24. 

River  began  to  rise  rapidly  about  noon. 
Mar.   24. 

Maximum  flood  rate  in  river  occurred 
about  noon,  Mar.  28.  following  period  of 
intense  rain  which  began  18  hours  earlier. 

Period  of  concentration  on  river  appar- 


ently about    30     hours    at     beginning    of 
storm. 

*Alvord  and  Burdick  Rept.  on  Flood  Re- 
lief for  the  Scioto  Valley,  1916,  p.  62. 

Ma-ximum.  7?  Hours — Rainfall  7  a.  m.. 
Mar.  23  to  7  a.  m..  Mar.  26,  8.08-ins.;  Run- 
off 6  p.  m..  Mar.  24,  to  6  p.  m.,  Mar.  27, 
5.52-ins. ;  period  between  beginning  of 
rainfall  and  beginning  of  run-off  as  above 
equals  35  hrs. :  ratio  run-off  to  rainfall 
(run-oft  coefficient),  68.2  percent. 

Maxiiitum  48  Hours — Rainfall  7  a.  m., 
Mar.  23  to  7  a.  m..  Mar.  25,  6.4-ins.;  run- 
off 6  a.  m..  Mar.  25  to  6  a.  m.,  Mar.  27, 
4.2-ins.;  period  between  beginning  of  rain- 
fall and  beginning  of  run-off  as  above, 
47  hours:  ratio  run-off  to  rainfall  (run-off 
coetBcient),  65.7  percent. 

M<iximi(m  li-Honrs — Rainfall  6  a.  m.. 
Mar.  24  to  6  a.  m.,  Mar.  25,  4.1-ins.:  run- 
off 6  a.  m.,  Mar.  25  to  6  a.  m..  Mar.  26, 
2.4-ins. :  period  between  beginning  of  rain- 
fall and  beginning  of  run-off  as  above. 
24  hrs.:  ratio  run-off  to  rainfall  (run-off 
coefficient),  58.6  percent. 

The  maximum  rate  ot  discharge  at  the 
Columbus  dam  (Mar.  25)  was  79,000  c. 
f.  s..  equivalent  to  74.3  c.  f.  s.  per  sq.  mi. 
This  rate  was  maintained  for  about  3  hrs. 
It  is  equivalent  to  0.267-ins.  depth  over 
the  watershed  per  hour,  and  is  238  per- 
cent of  the  average  rate  of  rainfall  for  the 
maximum  72  hours  (0.112-in.  per  hr. ) 

The  storm  occurred  at  a  time  when  the 
flow  in  the  river  was  very  small,  being 
about  450  c.  f.  s.  There  was  no  snow  on 
the  watershed,  the  ground  was  water- 
soaked  and  practically  frozen,  the  rate  of 
evaporation  was  low  and  conditions  in 
general  were  especially  well  suited  to  pro- 
duce a  large  run-off. 

Bun-off  Coffficient 

From  the  above  figures  it  is  evident 
that  for  a  storm  of  the  length  and  in- 
tensity of  this  one  (9.34-ins.  rain  in  94 
hours),  and  other  conditions  favorable,  a 
run-off  of  at  least  68  to  70  percent  may 
reasonably  be  expected.  If  there  had  been 
no  storage  on  the  Scioto,  the  run-off 
would  have  been  greater.  It  is  interest- 
ing to  note  that  for  shorter  periods  of 
time  the  run-off  coefficient  is  less. 
Miami    River   'Run-off 

Data  regarding  the  rainfall  of  the  storm 
of  March  23-27,  1913,  on  the  Miami  River, 
Ohio,  drainage  area  and  the  resulting 
flood  run-off  are  given  in  Mead's  Hydrol- 
ogy, 1919,  p.  568:  Miami  Conservancy  Dis- 
trict. Report  of  Chief  Engineer.  Vol.  1. 
1916. 

The  average  amount  and  rates  of  rain- 
fall over  the  drainage  area  were  computed 
from  the  observations  at  a  number  of  sta- 
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tions  in  and  near  the  watershed,  ap- 
parently S'Vinji  a,  very  close  estimate  of 
the  actual  rainfall  which  caused  the  flood 
flow. 

The  run-oft  of  the  river  was  computed 
from  an  elaborate  series  of  hydraulic 
measurements  and  computations  based  on 
the  flood  profile,  river  cross-sections  and 
assumed  coefflcient  of  roughness  as  used_ 
in  the  Kutter  formula  and  others.  (Cor- 
roborative results  were  obtained  at  a 
number  of  stations,  which  led  the  en- 
gineers of  the  Miami  Conservancy  Dis- 
trict to  believe  that  the  computed  dis- 
charge rates  were  reasonably  accurate.  It 
is  doubtful  if  the  records  of  run-off  of  the 
Miami  are  as  accurate  as  those  of  the 
Scioto,  due  to  the  difference  in  conditions 
and  possibilities  of  accurate  measurement. 


23     24     25    26    27     2d     29     30 
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FIG  2.  ACCUMULATED  RAINFALL 
AND  RUN-OFF  ON  THE  JIIAJII  RIVER 
ABOVE    DAYTON.    OHIO. 

Storm  of  March  23-27.  1913.  Drainage  of 
Miami  River  above  Wolf  Creek,  2,525  Sq 
Miles. 

Fig.  2  shows  the  accumulated  rainfall 
on  the  Miami  River  watershed  and  the  ac- 
cumulated run-off  of  the  river  above  Day- 
ton. 

The  principal  facts  of  interest  are  as 
follows: 

Drainage  Area  of  Miami  River  at  Day- 
ton above  Wolf  Creek,  2,525  sq.  mi. 

The  country  is  generally  rolling  and 
is  nearly  all  cleared  for  cultivation. 


The  average  river  channel  capacity 
outside  of  cities  and  towns  at  the  time  of 
the  flood  was  only  about  9.5  percent  of  the 
flood  discharge. 

Dayton  is  located  at  the  confluence  of 
Mad,  Stillwater  and  Miami  Rivers  and 
Wolf  Creek. 

The  Miami  River  has  a  slope  of  3  to 
4  ft.  per  m'ile  for  a  distance  of  35  miles 
above  Dayton,  Mad  River  a  slope  of  about 
6  ft.  per  mile,  Stillwater  River  a  slope  of 
about  4  ft.  per  mile  and  Wolf  Creek  a 
slope  of  17.5  ft.  per  mile. 

Rainfall  on  Miami  Watershed  (Mar.  23- 
27,  1913),  in  116  hrs..  more  or  less,  9.6-ins. 

Run-off  Miami  River  above  Dayton 
(Mar.  24-30),  in  168  hrs.,  more  or  less, 
8.9-ins. 

Ratio,  92.7  percent. 

Rain  began  to  fall  about  midnight, 
Mar.  22. 

River  began  to  rise  about  midniaht. 
Mar.  23. 

River  began  to  rise  rapidly  about  mid- 
night, Mar.  24. 

Period  of  concentration  on  river  ap- 
parently about  48  hrs.  at  beginning  of 
storm. 

Maximum  flood  rate  during  the  night 
of  Mar.  25-26  and  lasted  for  several  hours. 

M(i.fiinuni  72  Hours — Rainfall  midnight 
Mar.  22-midnight,  Mar.  25,  7.9-ins.;  run-off 
midnight.  Mar.  24-midnight,  Mar.  27,  7.2- 
ins. ;  ratio  (run-off  coefficient),  91  percent. 

Maj-i)iiU)H  48  Hour.',- — Rainfall,  7  p.  m., 
Mar.  23-7  p.  m..  Mar.  25,  6.1-ins.;  run-off, 
midnight.  Mar.  24-midnight,  Mar.  26,  5.6- 
ins.;  ratio  (run-off  coefficient).  91.8  per- 
cent. 

Maximum  24  Hours — Rainfall,  7  p.  m.. 
Mar.  24-7  p.  m..  Mar.  25.  4.1-ins.;  run-off, 
midnight.  Mar.  25-midnight,  Mar.  26,  3.1- 
ins.;  ratio  (run-off  coefficient).  75.6  per- 
cent. 

The  conditions  on  the  watershed  at  the 
time  of  the  flood  were  substantially  the 
same  as  described  for  the  Scioto.  There 
was  no  snow  on  the  watershed,  the 
ground  was  watersoaked  and  practically 
frozen,  the  rate  of  evaporation  was  low 
and  conditions  in  general  were  especially 
well  suited  to  produce  a  large  run-off. 
Run-off  Coefficient 

From  the  above  figures,  a  run-off  coeffi- 
cient cf  90  to  91  per  cent,  may  be  expected 
from  a  storm  of  the  duration  and  inten- 
sity of  that  experienced  on  the  Miami, 
with  other  conditions  particularly  fav- 
orable. The  location  of  Dayton  at  the  con- 
fluence of  several  large  streams  is 
thought  to  be  one  reason  for  the  high 
rates  of  run-off.  Also,  the  lack  of  storage 
on  the  watershed   as  compared  with   that 
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on   the   Scioto   undoubtedly   was   another 
cause. 

Sudiury  River  Run-off 

A  freshet  in  the  Sudbury  River  in  Mass- 
achusetts on  February  10-13,  1886,  is  de- 
scribed by  Fitzgerald  in  Trans.  Am.  Soc. 
C.  E.  Vol.  25,  1891,  p.  253  et  seq. 

Drainage  area  Sudbury  River  at  gaging 
point,  about  75  sq.  mi. 

Drainage  area  Cold  Spring  Brook  at 
gaging  point,  about  6.4  sq.  mi. 

Cold  Spring  Brook  drainage  area  is  in- 
cluded in  the  Sudbury.  The  latter  has 
about  38  per  cent,  of  its  surface  covered 
with  woods. 

Rainfall  in  3  days  including  2  ins.  of 
melted  snow,  6.7-ins. 

Run-off  of  Sudbury  River  in  8  days,  5.1- 
ins. 

Run-off  of  Cold  Spring  Brook  in  8  days, 
5.4-ins. 

Ratio  run-off  to  rainfall,  Sudbury  River, 
76.1  percent. 

Ratio  run-off  to  rainfall,  Cold  Spring 
Brook,  80.6  percent. 

Note  that  these  ratios  relate  to  the  total 
run-oft  of  8  days  compared  to  the  rainfall 
in  3  days,  and  are  not  properly  called  run- 
off coefficients. 

There  was  considerable  snow  and  ice 
on  the  ground  at  the  beginning  of  the 
rain.  Some  of  the  rain  as  it  fell  was  ab- 
sorbed by  the  snow.  About  three-quar- 
ters of  the  snow  went  off  with  the  rain 
and  the  remaining  portion  followed  a  few 
days  later.  The  ground  was  frozen  at  the 
time. 

Cameron   Creek  Run-off 

A  flood  on  Cameron  Creek  near  Hurley, 
New  Mexico,  is  described  in  Water  Sup- 
ply Paper  No.   358,  p.   662-3. 

Drainage  area  above  gaging  station,  4.4 
sq.  mi. 

Average  rainfall  on  watershed,  Aug.  10, 
to  14,  1913.  2.34-in. 

Equivalent  to  5,490  acre-ft  (mostly  on 
August  14). 

The  flood  reached  the  gaging  station  at 
3.20  p.  m.,  August  14  with  a  discharge  of 
2,300  sec.  ft.  The  stream  continued  to 
rise  until  4.25  p.  m.  on  the  14th,  the  max- 
imum discharge  being  5,490  sec.  ft. 

It  then  began  to  recede  and  at  3  a.  m. 
on  the  15th  ceased  to  flow. 

Duration  of  discharge,  12  hrs.;  mean 
discharge,  *1,370  sec.  ft.:  volume  dis- 
charged, 1,360  acre-ft.,  equivalent  to  25 
per  cent,  of  the  rainfall  on  the  drainage 
area. 

"This  low  percentage  runoff  Is  at- 
tributed in  large  measure  to  the  preced- 
ing period   of   drought,    the   general    con- 


dition of  the  drainage  area,  and  the  high 
rate  of  evaporation." 

This  record  is  of  interest  as  indicating 
the  extent  to  which  a  dry  porous  soil  can 
absorb  rain  and  prevent  a  high  rate  of 
run-off. 

Conclusions 

Careful  study  of  the  foregoing  evidence 
_seems  to  indicate  that  in  estimating  rates 
of  flood  flow  for  which  provision  should 
be  made  in  works  for  preventing  flood 
damages,  a  run-off  coefficient  of  0.80 
should  be  employed  in  cases  where  the 
earth  is  moderately  impervious  or  the 
slopes  fairly  steep.  This  probably  repre- 
sents the  proportion  of  the  rainfall  rate 
likely  to  be  realized  in  floods  of  somewhat 
rare  occurrence — say  once  in  25  to  100 
years. 

Under  extreme  conditions,  the  kind 
which  would  be  accepted  by  the  courts  as 
"Acts  of  God,"  which  may  perhaps  occur 
at  intervals  of  from  100  to  1,000  years, 
it  is  probable  that  a  higher  rate  of  run- 
off will  be  attained,  and  for  estimating 
flood  flows  which  controlling  works  such 
as  spillways  must  be  able  to  withstand 
with  safety,  a  run-off  coefficient  not  less 
than  0.90  should  probably  be  assumed, 
and  this,  of  course,  would  be  applied  to 
the  higher  rainfall  rate  which  would  ob- 
tain under  these  extreme  conditions. 


CONTRACT  FORMS 

By   George   W.    Tillson,   Consulting   Engineer, 
313   S.   Catherine  Ave.,  La  Grange,  lU. 

(Editor's  Note:  In  presenting  the  fol- 
lowing paper  before  the  1921  meeting  of 
the  Illinois  Engineering  Society,  Mr.  Till- 
son made  no  attempt  to  discuss  the  forms 
of  contracts  recently  adopted  in  some 
places  where  the  prices  for  the  work  vary 
in  accordance  with  the  prices  of  labor 
and  material.  He  feels  that  conditions 
will  soon  be  back  to  normal  so  that  these 
new  forms  will  not  bo  required;  also 
that  they  will  be  used  mainly  for  large 
contracts  extending  over  a  long  period, 
and  that  in  any  event  most  of  the  ideas 
here  presented  will  be  adaptable  to  the 
modified  forms.) 

Practically  all  corporations,  whether 
public  or  private,  as  well  as  many  indi- 
viduals, have  their  construction  work 
performed  according  to  a  formal  contract. 
It  is  important,  therefore,  that  such  an 
instrument  should  be  drawn  up  with 
greatest  care. 

The  document  that  is  commonly  called 
the  contract  should  be  made  up  of  three 
separate  and  distinct  parts,  each  inde- 
pendent of  each  other,  but  the  three  com- 
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billing  to  form  the  contract  itself.  These 
three  parts  are  known  as  Instructions  to 
Bidders  and  Form  of  Proposal,  Plans  and 
Speoitications.  and  Form  of  Agreement. 
Now,  while  these  parts  are  independent 
of  each  other,  they  must  be  so  worded 
as  not  to  be  in  actual  or  apparent  con- 
flict. As  the  three  make  up  one  whole 
that  must  be  treated  as  a  whole:  this 
point  is  exceedingly  important. 

Great  care  should  also  be  used  to  see 
that  the  items  to  be  covered  are  always 
placed  in  the  proper  part.  This  is  not 
difficult  if  the  questions  are  given  proper 
attention. 

The  object  of  drawing  up  all  docu- 
ments -before  bids  are  asked  is  to  give 
the  bidders  all  the  information  possible 
about  the  work,  both  as  to  quantity  and 
character,  and  to  tell  them  what  obliga- 
tions the  successful  one  must  enter  into 
and  to  inform  the  corporation  just  what 
It  may  expect  as  to  character  of  work, 
time  of  completion  and  amount  of  pay- 
ment. 

Instructions  to  Bidders  and  Form  of 
Proposal 

In  these  days  it  is  considered  the  best 
policy  when  advertising  for  proposals  for 
any  kind  of  work  to  furnish  the  fullest 
information  possible  regarding  it.  How 
difficult  this  will  be  depends,  of  course, 
upon  the  character  of  the  work  itself. 
Road  work,  for  instance,  does  not  require 
as  much  preliminary  Investigation  as  a 
sewer  job,  while  such  contracts  as  were 
awarded  by  the  Board  of  Water  Supply 
of  the  City  of  New  York,  during  the  last 
15  years,  required  a  vast  amount.  Any 
corporation  asking  for  bids  wants  as 
much  competition  as  possible.  To  make 
intelligent  bids  men  must  know  all  the 
conditions  under  whieh  the  work  must  be 
carried  out.  If  the  corporation  Itself 
makes  all  the  necessary  investigations,  it 
can  furnish  the  information  to  all  pros- 
pective bidders,  in  this  way  often  induc- 
ing people  to  bid  who  otherwise  might  not 
think  it  worth  while  to  investigate  for 
themselves.  Then,  too,  in  any  event,  a 
certain  amount  of  work  must  be  done 
in  order  to  prepare  plans  and  information 
for  any  kind  of  bidding  and  the  extra 
cost  of  making  everything  complete  will 
generally  not  be  excessive.  Of  course, 
such  information  must  be  accurate,  other- 
wise much  controversy  and  often  litiga- 
tion will  arise  if  in  carrying  out  his  con- 
tract the  successful  bidder  should  find 
conditions  varying  materially  from  those 
shown  when  he  made  his  bid.  This  is 
one  of  the  main  arguments  used  against 
the  corporation  attempting  to  furnish  all 


preliminary  information  about  character 
of  ground,  for  instance,  and  conditions  un- 
der which  the  work  must  be  performed. 

Bids  should  be  received  by  items,  a 
positive  and  specific  price  made  for  each 
so  that  a  slight  variation  in  quantities 
will  not  matter.  If  an  amount  of  rock  is 
to  be  excavated  and  the  approximate 
amount  is  not  known,  a  contractor  can- 
not figure  as  to  its  exact  cost.  He  may 
take  a  chance  on  it  being  small  and  bid 
very  high  or  very  low  with  the  idea  that 
in  either  case  it  will  not  materially 
affect  his  bid.  But  should  the  quantity 
prove  to  be  large  he  may  receive  an  ex- 
excessive  amount,  or,  on  the  other  hand, 
be  obliged  to  do  the  work  at  considerable 
loss. 

In  the  case  of  a  sewer  contract,  if  an 
attempt  be  made  to  show  the  amount  or 
locality  of  water  to  be  encountered,  great 
care  should  be  exercised,  as  the  water  line 
may  change  appreciably  between  the  time 
of  making  the  survey  and  the  carrying 
out  of  the  work.  If  water  is  shown  to 
exist  anywhere  on  the  line  of  the  work,  a 
note  should  be  made  in  a  conspicuous 
place  stating  that  these  conditions  ex- 
isted on  a  certain  date,  and  it  is  not 
known  that  they  are  permanent.  Atten- 
tion should  be  called  to  other  than  phy- 
sical conditions,  if  any  exist. 

If  other  than  cash  is  to  be  paid  for 
the  work,  it  should  be  stated  in  just 
what  form  the  payments  will  be  made. 
If  the  work;  is  to  be  guaranteed  for  a 
term  of  years,  or  any  legal  conditions 
are  to  be  observed,  it  should  be  plainly 
set  forth. 

If  any  guarantee  is  required  on  any 
part  of  the  work,  it  should  be  so  stated. 
Also,  if  any  deposit  is  required  with  the 
bid  or  bond  for  the  carrying  out  of  the 
work. 

Proposals 

Blank  forms  for  proposals  should 
always  be  prepared,  so  that  all  bids  will 
be  made  on  the  same  basis,  and  so.  easily 
and  accurately  compared.  Any  variation 
from  the  prepared  form  should  render  the 
bid  informal  and  cause  it  to  be  thrown 
out.  A  statement  to  this  effect  should 
be   made   in   the   instructions   to   bidders. 

These  forms  should  be  made  out  care- 
fully and  in  connection  with  the  specifi- 
cations and  agreement  so  that  there  may 
be  no  conflict  between  either.  The  writer 
has  in  mind  a  contract  for  sewer  con- 
struction where  the  proposal  stated  that 
the  price  bid  included  tlie  cost  of  pro- 
tecting any  and  all  railroad  tracks  that 
the  sewer  passed  under.  In  the  agree- 
ment  there   was   a   clause   that   said   the 
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contractor  should  allow  the  railroad  com- 
pany every  facility  for  protecting  its 
track.  The  proposal  plainly  stated  that 
the  contractor  was  to  protect  the  tracks 
while  the  agreement  as  plainly  intimated 
that  this  work  was  to  be  done  by  the 
railroad. 

The  contractor  saw  the  point  and  in- 
sisted that  he  should  be  reimbursed  for 
his  alleged  extra  work.  The  Board  of 
Public  Works  at  first  laughed  at  the  idea, 
but  when  asked  what  the  clause  in  the 
agreement  did  mean  if  it  did  not  mean 
the  railroad  company  would  do  the  work, 
and  being  unable  to  answer,  finally 
allowed  the  contractor  one-haif  of  the  cost 
of  the  work.  As  a  matter  of  fact,  the 
proposals  should  not  contain  conditions. 
These  should  all  be  in  the  agreement. 

In  the  above  case,  if  prices  had  been 
given  simply  for  constructing  certain 
sizes  of  sewers,  and  a  clause  in  the  agree- 
ment had  stated  that  wherever  the  sewers 
passed  under  any  railroad  tracks,  the  cost 
of  protecting  the  tracks  should  be  borne 
by  the  contractor,  there  would  have  been 
no  controversy. 

Specificatio)is 

The  object  of  the  specifications  is  to  tell 
the  contractor  the  character  of  the  ma- 
terials he  must  furnish  and  how  the  work 
must  be  performed.  This  should  be  done 
clearly,  definitely  and  concisely.  Nothing 
should  be  described  generally.  Expres- 
sions like  "equal  to,"  "as  good  as"  should 
not  be  used.  The  properties  of  the  article 
should  be  described.  The  whole  theory 
of  competitive  bids  is  equality;  that  each 
bidder  should  have  the  same  information. 

Before  an  advertisement  for  proposals 
for  public  work  can  be  published  in  New 
York  City,  the  proposed  contract  and  ad- 
vertisement must  be  approved  by  an  as- 
sistant corporation  counsel  especially 
designated  for  that  purpose.  He  takes 
the  stand  that  the  engineer  should  know 
what  he  wants  and  ask  for  it.  And  it 
would  seem  as  if  he  were  right.  He  ob- 
jects to  generalization  or  the  naming  of 
specific  kinds  of  articles.  Such  as  a  cer- 
tain brand  of  paint,  or  certain  make  of 
a  lock,  the  idea  being  to  say  just  what 
is  wanted  and  then  let  the  manufacturers 
work  accordingly. 

The  person  who  draws  up  the  specifi- 
cations should  have  such  a  knowledge  of 
materials  or  work  required  so  as  not  to 
make  too  stringent  requirements,  and  not 
to  call  for  dimensions  that  are  not  gen- 
erally manufactured  unless  it  is  abso- 
lutely necessary.  It  is  a  simple  matter 
to  specify  what  might  be  diflScult  and  ex- 
pensive to  make  up.     If  standard   forms 


and  shapes  can  be  used,  they  should 
always  be  called  for.  A  few  years  ago 
the  cities  of  Boston,  New  York  and  Phila- 
delphia used  granite  paving  blocks  of  such 
dimensions  that  the  blocks  of  one  city 
could  not  be  used  in  either  of  the  others, 
though  practically  just  as  good.  So  each 
quarry  had  to  know  what  city  it  was  mak- 
ing blocks  for  and  a  shortage  in  one  city 
could  not  be  made  up  by  a  possible  sur- 
plus in  another. 

Then,  too,  in  making  specifications  for 
material  that  is  to  be  used  from  year  to 
year,  such  as  paving  brick,  granite  or 
wood  paving  blocks,  asphalt,  cement,  or 
anything  of  this  character,  the  manufac- 
turers should  be  consulted  with,  so  that 
unnecessary  conditions  may  not  be  im- 
posed. By  doing  this  the  co-operation  of 
the  manufacturers  is  secured,  and  this 
is  always  to  be  desired. 

The  old  idea  that  an  agreement  be- 
tween, or  consultation  with  the  engineers 
on  the  one  side  and  the  contractors  and 
manufacturers  on  the  other,  means  collu- 
sion and  fraud,  is  exploded,  as  it  is  gen- 
erally recognized  that  only  by  a  full  and 
complete  co-operation  can  work  be  per- 
formed most  cheaply  and  efficiently. 

From  what  has  been  said  it  should  be 
easy  to  determine  what  should  be  put  in 
the  specifications  and  what  should  not. 
But  variations  from  these  ideas  are  very 
common. 

The  writer  some  time  ago  was  called 
upon  to  investigate  a  newly  laid  pave- 
ment. The  question  arose  as  to  length 
of  guarantee,  if  any.  A  careful  study  of 
the  agreement  failed  to  find  any  such 
provision  whatever.  But  when  looking 
over  the  entire  document  it  was  learned 
that  the  specifications  called  for  a  guar- 
antee of  five  years.  This  certainly  was 
an  item  for  the  agreement.  Care  should 
be  taken  so  as  not  to  insert  in  the  speci- 
fications any  requirements  that  are  not 
to  be  enforced.  Otherwise  the  cost  of  the 
work  may  be  increased  or  a  contractor 
knowing  the  customs  and  usages  of  a  lo- 
cality may  be  able  unfairly  to  defeat  a 
bidder  coming  from  the  outside. 

Leave  as  little  as  possible  to  the  judg- 
ment of  the  engineer,  architect,  or  who- 
ever may  be  in  charge  of  the  construction. 
The  writer  knows  that  many  people  will 
say  "Oh!  that  does  not  amount  to  any- 
thing— no  court  will  sustain  that."  But 
they  are  wrong.  In  the  first  place  there 
is  no  desire  to  get  into  court,  and  in  the 
second  place  there  are  many  instances 
where  the  court  has  ruled  that  where  the 
contract  says  that  the  decision  of  the  en- 
gineer shall  be  final,  or  that  certain  things 


Apiil,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


153 


must  be  done  when  ordered  by  tlie  engi- 
neer, the  contract  binds  and  its  iirovisions 
must  be  fully  carried  out. 
Plans 

The  plans  of  any  work  show  the  char- 
acter and  location  of  the  structure,  di- 
mensions of  details  so  that  the  bidder 
can  tell  just  what  he  is  expected  to  con- 
struct. Although  bearing  the  same  rela- 
tion to  the  contract  as  the  specifications, 
it  differs  from  them  in  showing  what  Is 
to  be  built  rather  than  how. 

The  plans  sboulu  be  full  and  complete, 
all  details  being  drawn  to  such  a  scale 
that  they  can  be  easily  understood.  .-Vs 
they  form  so  important  a  part  of  the  con- 
tract, on  any  work  of  much  magnitude 
they  should  be  signed  by  the  contractor, 
so  that  in  case  of  a  dispute  there  can 
be  no  question  what  particular  plans  are 
referred  to.  This  is  important  as  in  many 
Instances  the  plans  Sre  so  large  that 
they  cannot  be  bound  with  the  contract. 

Care  must  be  taken  to  see  that  all 
notes  made  on  the  plans  are  strictly  in 
accordance  with  the  specifications,  in- 
structions to  bidders  and  form  of  pro- 
posal. While  this  is  a  simple  and  un- 
questionable proposition;  and  it  may  seem 
that  too  much  stress  is  laid  upon  It  for 
that  reason,  much  confusion  and  litigation 
have  often  arisen  because  there  is  so 
often  a  difference  in  the  requirements  of 
these  different  parts. 

Agreement 

The  agreement  is  practically  the  sum- 
mation of  all  papers.  The  contractor 
knows  what  he  is  expected  to  do,  and  the 
corporation  knows  what  it  is  expected  to 
pay  for  the  same.  The  agreement  fixes 
the  conditions  under  which  the  work  is 
to  be  performed,  and  when  signed  by 
both  parlies,  binds  them  both  to  carrying 
It  out. 

It  should  provide  that  the  instruction 
to  bidders,  form  of  proposals,  plans,  speci- 
fications and  the  agreement,  all  taken  to- 
gether, should  form  the  contract  the  pro- 
visions of  all  of  which  the  contractor  is 
bound  to  ca,rry  out.  It  should  state 
clearly  who  is  to  have  responsible  charge 
of  the  work  and  who  is  to  decide  dis- 
putes, should  any  arise.  It  should  also 
state  how  and  upon  what  individual 
formal  notices  to  the  contractor  should  be 
served.  It  should  also  provide  for  the 
cancellation  of  the  contract  in  case  the 
contractor  failed  to  carry  out  its  provi- 
sions, and  in  such  event  what  penalty 
should  be  imposed.  It  should  state  just 
when  partial  payments  are  to  he  made, 
if  any,  and  of  what  amount,  also  time 
and  conditions  of  final  payment. 


If  the  work  or  any  part  of  it  is  to  be 
guaranteed  for  any  particular  time,  this 
should   be  clearly   stated. 

It  should  specify  the  time  of  beginning 
the  work,  time  allowed  for  its  completion, 
and  penalty,  if  any,  if  it  is  not  finished 
within  the  required  time. 

In  this  paper  no  attempt  is  made  to 
include  all  the  provisions  that  shr>"lt!  be 
inserted  in  an  agreenicnl,  or  other  parts 
of  the  ccniract,  but  it  is  hoped  to  show 
their  character  so  that  whatever  item  It 
is  desired  to  insert  in  a  contract  shall 
be  placed  in  its  proper  place  in  order 
that  the  contract  as  a  whole  shall  be  en- 
tirely logical  and  one  that  can  be  en- 
forced in  the  courts,  if  necessary. 

In  looking  over  the  contracts  of  differ- 
ent municipalities,  for  instance,  one  is 
surprised  at  the  different  forms  used  and 
the  variation  in  details.  Much  variation, 
of  course,  is  caused  by  the  difference  in 
the  laws  governing  the  cities,  but  much 
of  it  is  due  to  the  lack  of  attention  given 
to  details. 

In  New  York  City,  where  public  con- 
tracts have  been  given  out  for  over  a 
century,  the  present  forms  are  very 
voluminous  and  are  the  results  of  experi- 
ence. It  is  said  that  when,  for  instance, 
a  contractor  sues  the  city  upon  any  par- 
ticular clause  of  the  contract  and  recov- 
ers damages,  the  legal  department  either 
changes  that  clause  or  adds  another  to 
meet  the  objections  of  the  court.  When 
one  reflects  that  this  has  been  going  on 
for  a  hundred  years,  with  very  many 
thousands  of  contracts,  it  is  not  strange 
that  the  present  forms  are  so  lengthy. 

While  a  contract  should  be  clear  and 
explicit  so  as  to  be  fair  to  both  parties, 
it  should  also  be  as  concise  as  posible 
and  provide  for  the  rights  of  the  cor- 
poration and  the  contractor. 

Bond 
The  contractor  is  required  to  give  a 
bond  for  the  faithful  performance  of  his 
contract.  The  amount  varies  with 
character  and  size  of  the  contract.  Its 
form  is  simple  as  it  simply  binds  the 
contractor  to  do  what  he  says  he  will  do. 
It  does  not  go  into  details,  but  refers 
to  the  contract,  and  this  is  one  of  the 
reasons  why  all  the  parts  making  up  the 
contract  should  be  clear  and  consistent 
with  each  other. 

A  bond  is  a  highly  technical  document, 
and  to  enforce  it  the  legal  provisions  of 
the  contract  must  have  been  carried  out. 

It  is  not  a  part  of  the  contract  as  it 
is  not  signed  by  both  parties.  It  obli- 
gates a  bondsman  to  pay   to  the  corpora- 
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tion  a  certain  sum  if  the  contractor  fail? 
to  live  up  to  his  undertaking. 
Sumniary 

In  closing  the  writer  wants  to  sum  up 
briefly,  even  to  the  point  of  repetition, 
what  he  feels  are  the  important  things 
to  be  considered. 

Make  all  conditions,  physical  or  legal, 
clear  and  plain,  so  that  prospective  bid- 
ders will  make  their  prices  on  the  same 
basis,  and  on  the  same  printed  forms. 

Let  the  plans  and  specifications  show 
location  and  amount  of  work,  character 
of  materials,  and  just  how  the  materials 
are  to  be  used. 

Let  the  agreement  contain  all  the  con- 
ditions by  which  both  parties  to  it  are  to 
be  held  and  bind  up  these  different  parts 
into  one  controlling  and  complete  instru- 
ment to  be  known  as  the  contract. 


THE  TREND  OF  ENGINEERING 
SPECIALIZATION 

By    Wm.   E.    Vogelback,   of   the   Sanderson   d 

Porter   Engineering   Staff,   72    W.    Adams 

St.,  Chieago,  III. 

The  Study  of  industry  is  a  study  of  or- 
ganization. After  many  years  of  sys- 
tematic grouping  and  arrangement  of  ac- 
tivities, we  find  business  emerging  in  the 
last  decade  as  one  of  the  major  profes- 
sions, subdivided  into  a  multitude  of  mi- 
nor professions.  Each  of  these  minor 
professions,  such  as  advertising,  credit, 
management  and  salesmanship,  has  be- 
come a  highly  specialized  science.  Other 
major  professions,  particularly  engineer- 
ing, have  followed  this  same  trend  of 
specialization.  A  century  ago  a  man  in 
any  branch  of  the  engineering  profession 
was  identified  simply  as  an  engineer. 
Fifty  years  ago  he  was  a  civil  or  mechan- 
ical or  electrical  engineer,  while  today 
these  latter  terms  give  but  a  vague  idea 
of  his  qualifications  or  his  occupation. 
Specialization  finds  its  way  into  all  in- 
dustries and  professions,  subdividing  sin- 
gle occupations  into  many,  and  confining 
the  individual  more  and  more  to  specific 
tasks.  Men  have  learned  to  anticipate 
the  trend  of  events,  and,  therefore,  we 
find  a  profession,  as  engineering,  for  ex- 
ample, crowded  with  men  of  but  limited 
training,  and  capable  of  but  minor  spe- 
cific tasks. 

There  is  an  evil  here  to  the  detriment 
of  the  individual  as  well  as  to  the  pro- 
fession. As  it  is,  the  world  needs  men 
of  vision — men  who  are  capable  of  big 
things — men  who  are  scientists.  Compar- 
atively few  men  are  scientists  in  the 
broader   application    of   this   term.     Few 


men  are  possessed  of  the  ability  to  an- 
alyze complete  problems;  to  see  the  rela- 
tion between  the  problem  in  its  entirety 
and  any  or  all  of  its  component  factors. 
The  individual  minds  of  the  great  major- 
ity work  synthetically.  They  grasp  only 
that  particular  phase  of  a  problem  which 
comes  under  the  immediate  observa- 
tion: one  factor  at  a  time  without  regard 
for  the  relation  of  that  factor  to  the  sum 
total. 

Specir-lization  does  not  assist  in  turn- 
ing out  these  scieniists — these  leaders  of 
men — but  on  the  contrary,  matevially  as- 
sists in  their  suppression,  and  hence  we 
must  look  elsewhere  for  the  forces  which 
tend  to  preserve  this  balance. 
Educational  Instittttions  and  Professional 
Societies 

These  forces  will  be  found  in  our  edu- 
cational institutions  and  our  professional 
societies.  Here,  stringent  requirements 
should  be  fulfilled  and  ethical  standards 
should  be  maintained.  But  of  these  two, 
the  greater  responsibility  rests  upon  our 
educational  institutions.  The  measure  of 
proficiency  of  a  college  is  not  what  studies 
are  embodied  in  its  curriculum,  but  what 
the  average  student  learns,  which  will 
be  of  advantage  to  him  in  the  years  which 
are  to  follow. 

Analytical   and   Si/nthetical   Thinl-ers 

In  the  short  space  of  the  usual  college 
course  today  it  is  not  expected  that  col- 
leges will  turn  out  men  fully  equipped 
for  their  professional  practice.  The  aim 
should  rather  be  to  inculcate  a  method  of 
logical  reasoning,  to  turn  out  analytical 
thinkers — scientists.  But  I  feel  sure  that 
you  will  agree  with  me  that  too  many 
men  just  out  of  college  come  better 
equipped  with  a  collection  of  facts  than 
with  methods  of  analysis.  In  other  words, 
we  are  turning  out  synthetical  thinkers — 
men  whose  measure  of  comprehension  of 
a  subject  is  the  quantity  of  facts  they 
possess.  I  desire  to  emphasize  this  dis- 
tinction between  analytical  and  synthet- 
ical thinkers.  Every  individual  belongs 
to  one  or  the  other  of  these  classes.  The 
class  of  synthetical  thinkers  comprises 
the  rank  and  file,  the  detail  workers,  the 
narrow  specialists.  The  class  of  analyti- 
cal thinkers  comprises  the  executives,  the 
leaders,  the  planners,  men  of  vision  and 
foresight. 

The  degree  of  our  analysis  of  any  sub- 
ject depends  upon  the  interest  we  have  in 
it.  And  our  interest  will  depend  upon^ 
our  comprehension  of  the  subject  as  a 
whole.  If  we  reflect  back  upon  those  sub- 
jects in  which  we  were  most  proficient  in 
school,  we  will   find   that  they   were  the 
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hike  this? 


It  is  estimated  that 
thf  farmers  atone  los. 
S.WO.OOO.OOO  yearly  in  marktt- 
mg  crofis,  because  of  roads  like  this. 


How  Did  Your  Roads  Come  Through  the  Winter? 


THE  annual  Spring  thaw  is  the  "Water- 
loo" of  thousands  of  miles  of  road 
throughout  the  country.  For  weeks  in  the 
Spring,  when  the  frost  is  coming  out  of  the 
ground,  they  are  swamps  of  sodden  mud — 
often  impassable — always  hard  going. 

To  spend  money  year  after  year  on  un- 
improved roads,  is  to  send  good  money 
after  bad.  For,  at  best,  such  roads  are  hope- 
lessly inadequate  for  present-day  traffic. 

Look  at  the  Tarvia  road  at  the  right. 
Isn't  that  the  sort  of  road  you  need?  A 
road  that  is  dustless,  mudless,  frost-proof 
and  traffic-proof  365  days  in  the  year? 
Good  roads  like  that  are  not  expensive. 
They  are  within  the  reach  of  every  com- 
munity. 


Let  us  send  you  facts,  figures  and  pictures 
of  some  Tarvia  roads  near  you — roads  that 
have  come  through  the  freezes  and  thaws, 
the  rains  and  the  snows  of  winter,  smooth 
and  firm — all  ready  for  the  heavy  summer 
traffic. 

Tarvia  is  a  coal-tar  preparation  for  use 
in  building  new  roads  and  repairing  old 
ones.  It  reinforces  the  road  surface  and 
makes  it  not  only  dustless  and  mudless, 
but  waterproof,  frost-proof  and  automo- 
bile-proof. Where  the  existing  macadam 
or  gravel  road  can  be  used  as  a  base,  the 
cost  of  a  traffic-proof  Tarvia  top  is  ex- 
tremely low. 

Illustrated  booklets  free  on  request. 


Special  Service   Department 

This  company  has  a  corps  of  trained 
engineers  and  chemists  who  have 
given  years  of  study  to  modern  road 
problems.  The  advice  of  these  men 
may  be  had  for  the  asking  by  any  one 
interested.  If  you  will  write  to  the 
nearest  office  regarding  road  prob- 
lems and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  al- 
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ones  in  which  we  had  the  greatest  inter- 
est. And  probably  we  all  recall  our  atti- 
tudes toward  those  subjects  which  we 
then  seemingly  knew  we  would  never 
have  occasion  to  put  to  practical  use. 
Interest  in  a  subject  is  more  easily  ob- 
tained by  a  preliminary  survey  of  the 
subject  to  be  studied. 

Early  Training  of  Successful  Men 
Take  our  large  cities,  centers  of  indus- 
try, with  their  vast  day  and  night  educa- 
tional opportunities.  Would  it  not  appear 
that  the  great  majority  of  our  successful 
men  should  be  those  brought  up  under 
these  educational  advantages?  And  yet 
as  we  run  through  the  pages  of  "Who's 
Who"  we  observe  in  page  after  page  the 
names  of  men  whose  education  was  ac- 
quired in  the  village  school  house,  or 
small  town  college,  or  by  home  study.  I 
believe  these  incidents  are  relevant  and 
important,  and  that  they  are  a  natural 
result  of  a  well-defined  cause.  This  cause 
is  the  greater  ratio  of  practical  learning 
to  the  degree  of  specialization.  In  the 
smaller  towns,  industry  is  centralized  and 
extensive  specialization  is  not  expedient. 
Here  the  young  man  entering  business 
sees  the  small  shoe  manufacturing  indus- 
try or  the  rice  industry  in  its  entirety. 
He  sees  the  relation  between  the  different 
departments  and  the  whole  plant.  With 
the  whole  mechanism  under  one  roof,  so 
to  speak,  his  view  is  comprehensive.  This 
is  impossible  in  the  industries  in  our 
larger  cities.  Here  specialization  has  re- 
duced the  work  of  the  individual  to  a 
mere  routine.  He  fails  to  see  the  relation 
of  his  job  to  the  industry.  In  time  per- 
haps he  will  have  held  many  jobs,  but  he 
will  always  be  working  under  the  disad- 
vantage of  lack  of  comprehension. 

Evil  Effects  of  HpcciaJization 
After  a  man  has  completed  his  college 
training  the  evil  effects  of  specialization, 
as  applied  to  him,  must  be  stemmed  by 
the  professional  organizations.  Here,  by 
his  association  with  other  men  in  the 
same  general  profession,  he  extends  his 
interests  into  broader  fields.  Perhaps  the 
most  beneficial  work  that  can  be  done  by 
a  professional  society  is  that  of  maintain- 
ing appropriate  standards  of  ethics  and 
qualifications  for  membership.  Here,  too, 
is  charged  a  large  share  of  activity  in  se- 
curing appropriate  license  legislation. 
Limited  preparation  for  the  professions 
should  be  discouraged. 

The  big  problem  of  today  is  how  are  we 
going  to  keep  the  synthetical  class  from 
growing  greater  in  proportion  to  the  an- 
alytical class.     We  see  how  specialization 


tends  to  confine  more  and  more  the  indi- 
vidual to  routine  duties:  to  make  of  him 
a  mere  cog  in  the  great  wheel  of  industry. 
The  remedy  calls  for  a  greater  interest 
in  our  undertakings.  The  larger  business 
institutions  have  come  to  regard  this  in- 
terest from  the  standpoint  of  the  individ- 
ual's partnership  in  the  business.  They 
have  evolved  the  medium  of  employes' 
organizations  and  house  organs  for  edu- 
cational purposes.  In  this  way  they  have 
been  able  to  maintain  a  partial  balance 
between  specialization  and  training. 
Controlling  Trend  of  Specialization 

In  the  profession  of  engineering  the  in- 
dividuals must  have  recourse  to  their  pro- 
fessional societies  and  we  find  such  organ- 
izations as  the  American  Association  of 
Engineers  fulfilling  an  urgent  demand 
and  materially  assisting  in  preserving  the 
balance.  Nevertheless  this  profession  is 
crowded  with  men  who  have  spent  but  a 
few  months  in  some  school,  preparing 
themselves  for  the  position  of  estimators, 
computers,  draftsmen,  etc.,  and  yet  with 
this  limited  training  assume  the  profes- 
sional title  of  engineer.  This  accounts 
in  a  large  degree  for  the  growing  dispar- 
ity of  remuneration  between  engineering 
and  other  professions  or  occupations. 

There  is  but  little  activity  in  the  world 
that  does  not  require  engineering.  Next 
to  law,  engineering  should  find  a  leading 
place  In  national  government,  but  not  un- 
til our  educational  institutions,  our  pro- 
fessional societies  and  our  individuals 
recognize  and  control  this  trend  of  spe- 
cialization, instead  of  being  controlled  by 
it,  will  engineering  find  its  place  and 
proper  standing,  and  attain  its  leadership 
in  world  affairs  in  general.  ^ 

The  foregoing  address  by  Mr.  Vogelback 
was  delivered  at  the  Conference  on  Em- 
ployment and  Vocational  Education  held 
at  Chicago,  November  12.  1920,  sponsored 
by  the  American  Association  of  Engi- 
neers. 


Bitoshig — The  new  Bitoslag  booklet,  re- 
cently issued,  illustrates  and  describes 
the  use  of  this  improved  paving  product, 
consisting  of  a  mixture  of  mineral  ag- 
gregate, preferably  slag,  a  filler  and 
asphalt.  The  advantages  of  the  material 
are  described  and  many  typical  installa- 
tions are  illustrated.  There  are  also  re- 
produced letters  from  satisfied  users  of 
this  material.  The  booklet  may  be  ob- 
tained from  the  Bitoslag  Paving  Co.,  90 
West  St.,  New  York  City. 
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WATER  WORKS  SECTION 


SAN    FRANCISCO'S    FAILURE    TO 
ACQUIRE  THE  SPRING  VAL- 
LEY WATER  WORKS 

Bii   C.   'E.    (Jrunsky.   Consiilling   Engineer.    57 
■  Post  St.,  San  Frunrisco,  Calif. 

The  proposition  to  acquire  the  Spring 
Valley  Water  Works  was  recently  sub- 
mitted to  the  voters  of  San  Francisco 
for  the  third  time  and  was  defeated.  A 
two-thirds  vote  would  have  been  required 
to  carry  this  proposition.  San  Francisco 
will  continue,  therefore,  for  some  time 
longer  to  be  the  only  city  of  first  mag- 
nitude in  the  United  States  which  does 
nqt  own  the  water  works  by  which  waler 
is  supplied  to  the  inhabitants. 

The  Property  in   Que.'^tion. 

It  had  been  agreed  in  this  case  to  let 
the  city  engineer  select  and  designate 
the  items  of  the  plant,  including  lands 
in  watersheds  and  lands  of  value  as  water 
producing  areas,  which  the  city  should 
require,  and  to  let  the  state  railroad  com- 
mission fix  the  price  at  which  the  deal 
was  to  be  consummated.  The  property 
included  a  distributing  system,  pipes, 
service  reservoirs  and  pumping  stations 
which  had  grown  with  the  city.  It  in- 
cluded the  three  storage  reservoirs  on  the 
peninsula  south  of  San  Francisco,  the 
Pilarcitos  with  a  capacity  of  1,000,000,000 
gals.,  the  San  Andres  with  a  capacity  of 
5,000,000,000  gals.,  and  the  Crystal 
Springs  with  a  capacity  of  23,500,000,000 
gals.,  the  latter  storage  capable  of  in- 
crease by  raising  the  dam  to  about  42,000,- 
000,000  gals.  The  property  also  included 
the  company's  water  developments  on  Ala- 
meda Creek,  from  which  source  about  one- 
half  of  the  Spring  Valley  Water  Com- 
pany's water  is  at  present  obtained.  Some 
61,000  acres  of  land  mainly  in  the  water- 
sheds tributary  to  the  storage  reservoirs 
were  included  among  the  property  which 
the  city  could  have  acquired. 

The  Water  Supply  Problem 

It  is  well  known  that  the  agitation 
for  public  ownership  on  both  sides  of 
San  Francisco  Bay  has  made  it  difficult 
for  the  private  interests  which  controlled 
the  development  of  the  nearby  water 
sources   to   effect    this   development   at    a 


rate  in  keeping  with  the  growth  and 
potential  requirements  of  the  rapidly  in- 
creasing population.  It  is  also  well  known 
that  the  local  sources  of  water  must, 
within  a  comparatively  short  time  be 
supplemented  by  the  bringing  of  water 
from  some  suitable  remote  source.  The 
people  on  both  sides  of  the  bay  have,  here- 
tofore, been  in  much  uncertainty  as  to 
the  adequacy  of  the  water  supply  from 
local  sources.  There  is  no  adequate  liv- 
ing stream  within  easy  reach.  Dependence 
has  had  to  be  placed  on  storage  and  the 
peculiarities  of  the  California  climate  are 
such  that  storage  means  not  alone  the 
bridging  of  the  annual  period  when  the 
local  streams  are  dry,  due  to  the  long 
rainless  period  of  summer,  but,  also  the 
holding  over  of  water  from  one  season 
of  copious  rains  and  ample  runoff  to 
meet  the  deficiency  of  possibly  two  years 
in  succession  of  materially  less  than  nor- 
mal rain.  Where  dependence  is  placed 
on  surface  runoff  alone  from  coast  range 
areas  near  San  Francisco,  the  conclusion 
was  early  reached  that,  to  be  fairly  safe, 
the  storage  reservoir  should  have  a  ca- 
pacity equal  to  a  900  days'  supply.  This 
may  seem  excessive  to  those  who  are 
only  familiar  with  conditions  on  the 
Atlantic  slope;  but  the  wisdom  of  this 
provision  has  been  repeatedly  demon- 
strated in  the  case  of  San  Francisco. 

The  city  has  now  for  over  30  years  been 
obtaining  a  portion  of  its  water  from  the 
east  side  of  San  Francisco  Bay.  Sub- 
surface sources  have  there  been  made 
use  of  to  a  considerable  extent.  The 
surface  storage  on  the  Peninsula  has  thus 
been  materially  supplemented  by  under- 
ground storage  on  the  other  side  of  the 
bay.  Furthermore,  the  project  of  increas- 
ing the  water  output  of  the  east  bay 
sources  is  well  under  way.  The  water 
of  Calaveras  Creek,  a  main  tributary  of 
Alameda  Creek,  will  be  held  back  in  a 
reservoir,  which  is  already  in  service  at 
part  capacity.  The  water  works  taken 
in  their  entirety  are  a  going  concern 
which  have  grown  and  have  been  ex- 
panded as  the  city  has  grown.  They  are 
supplying  to  the  city  an  average  daily 
amount  of  water  somewhere  between  35,- 
000.000    gals,    and    40.000,000    gals. 
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Recommendation  Made  in  li>(>2 
The  writer,  as  city  engineer  of  San 
Francisco  in  1902,  in  reporting  upon  a 
water  supply  project  for  San  Francisco 
with  Tuolumne  River  as  the  source  of 
supply  made  the  following  Statement: 

"This  project  is  submitted  in  compli- 
ance with  directions  of  the  Board  of 
Public  Works,  as  authorized  by  the  Board 
of  Supervisors  under  charter  requirement. 
It  Is  not  to  be  inferred,  however,  that 
the  city  engineer  desires  to  recommend  in 
submitting  this  report  and  a  cost  esti- 
mate, the  original  construction  of  an  en- 
tirely independent  water  works  system  as 
here  outlined  *  *  *  No  other  conclusion 
can  be  reached  than  that  the  interests 
of  the  city  and  of  the  Spring  Valley  Water 
Works  are  mutual — to  have  the  estab- 
lished works  in  part,  at  least,  retained 
in  service  and  to  have  the  new  works 
supplement  that  part  of  the  Spring  Valley 
Water  Works  system  which  can  be  re- 
tained in  use." 
First  Step  Toward  Acguistion  in  1909 
Despite  this  advice  no  serious  steps 
were  taken  for  the  acquisition  of  the 
Spring  Valley  Water  Works  until  1909. 
The  proposition  then  formulated  to  buy 
at  a  price  of  $35,000,000  all  properties 
then  owned  by  the  water  company  with- 
out reservation,  was  defeated  early  in  1910 
by  a  narrow  margin.  Four  years  later, 
under  reservation  by  the  water  company, 
of  various  items,  more  especially  a  large 
tract  of  land  within  and  closely  adjoin- 
ing San  Francisco,  the  second  proposition 
to  sell,  this  time  at  $34,500,000  was  again 
turned  down  by  the  electors. 

Why  People  Toted  Against  Project 
The  question  arises  as  to  the  under- 
lying causes  of  the  recent  refusal  on  the 
part  of  the  people  to  do  what  is  so  ob- 
viously desirable.  Perhaps  the  reason  is 
to  be  .sought  primarily  in  the  impression 
that  the  Tuolumne  River  project  is  being 
built  and  will  soon  make  high  quality 
Sierra  Nevada  water  available.  There 
have  been  $45,000,000  voted  for  this 
project,  and  more  than  one  half  of  this 
sum  is  being  expended  in  the  construc- 
tion, of  the  Hetch  Hetchy  dam  and  diver- 
sion works,  conduits  and  tunnels  and 
power  plants,  which  will,  however,  leave 
the  water  still  in  Tuolumne  River  in  the 
the  foothills  of  the  Sierra  Nevada,  east 
of  the  San  Joaquin  Valley  and  more  than 
100  miles  by  proposed  conduit  route  from 
San  Francisco. 

There  seems  to  be  still  a  considerable 
proportion  of  the  people  of  the  city  who 
do   not   understand   that   it   would   be  an 


economic  waste  to  duplicate  the  distribut- 
ing system  now  in  service  and  that  even 
if  such  duplication  were  decided  upon 
that  the  city  would  still  be  in  need  of 
of  the  near-by  storage  facilities  now 
owned  by  the  Spring  Valley  Water  Com- 
pany, and  which  can  not  be  dispensed 
with  as  a  part  of  a  satisfactory  system, 
as  no  equivalent  substitutional  storage 
sites  exist  on  the  peninsula.  Then,  again, 
the  congressional  action  under  which 
reservoir  and  other  rights  of  way  for  the 
Tuolumne  River  project  were  granted  to 
San  Francisco  is  not  understood  by  every 
one.  In  soma  quarters  the  fear  has  been 
expressed  that  if  the  city  acquired  the 
Spring  Valley  Water  Works  there  would 
be  more  delay  in  bringing  the  Sierra 
Nevada  water  into  the  city  than  if  these 
water  works  continued  to  be  privately 
ovraed.  The  restrictions  imposed  by  con- 
gressional action  in  this  matter  are  oner- 
ous and  may  long  delay  the  bringing  to 
San  Francisco  of  Sierra  Nevada  water. 
They  are  in  effect  that,  before  Sierra 
Nevada  water  is  carried  beyond  the  limits 
of  the  San  Joaquin  Valley,  the  near-by  , 
sources  of  water  supply  must  first  be 
fully  developed.  The  exact  words  of  the 
inhibition  are: 

"That  said  grantee  (city  of  San  Fran- 
cisco) shall  not  divert  beyond  the  limits 
of  the  San  Joaquin  Valley  any  more  of 
the  waters  of  the  Tuolumne  watershed 
than,  together  with  the  waters  whic"h  it 
now  has  or  may  hereafter  acquire,  shall 
be  necessary  for  its  beneficial  use  for 
domestic  and  other  municipal  purposes." 

The  question  may  well  arise  in  view 
of  this  language  whether  this  restriction 
■applies  as  is  generally  believed  to  be 
intended,  if  the  near-by  sources  of  sup- 
ply are  privately  as  well  as  if  municipally 
owned. 

Price   yot    Approved. 

The  price,  too,  at  which  the  water  works 
were  to  be  purchased  did  not  meet  with 
universal  approval  and  there  always  re- 
mained some  uncertainty  as  to  the  depend- 
able quantity  of  water  that  a  purchase 
of  the  water  works  would  place  at  the 
disposal  of  the  city.  It  is  only  necessary, 
in  this  connection,  to  quote  from  the 
pamphlet  entitled,  "Facts,  Figures,  Argu- 
ments." prepared  and  distributed  by  the 
Campaign  Committee  of  the  administra- 
tion for  use  in  the  recent  campaign.  We 
read  in  this  pamphlet: 

"The  city  is  to  acquire  the  right  to 
pump  not  exceeding  15,000,000  gals,  daily 
of  water  as  against  the  lands  retained 
at  Pleasanton  by  the  Spring  Valley  Water 
Company.     This  right  is  in  excess  of  any 
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amount  of  water  which  has  heretofore 
been  pumped  from  that  source.  The  com- 
pany agrees  not  to  interfere  with  this 
right  except  that  it  may  take  such  water 
as  is  necessary  for  irrisating  the  retained 
lands,  but  nothing  further." 

The  Pleasanton  ranch  lands  wliich  the 
water  company  was  to  retain  and  for 
which  it  is  inferred  that  water  was  thus 
reserved,  have  an  area  of  4,730  acres.  It 
is  readily  conceivable  that  during  the 
irrigation  period  of  6  or  7  months,  from 
April  to  October,  the  aggregate  amount 
of  water  applied  to  these  lands,  when 
brought  under  intense  cultivation,  will 
be  equivalent  to  about  24  ins.  over  all. 
This  would  represent  an  average  draft  of 
14,000.000  to  15,000,000  gals,  per  day  for 
6  or  7  months  of  each  year  upon  the  same 
Pleasanton  sub-surface  sources  from 
which  the  city  would  be  drawing  water. 
The  writer  has  failed  to  find  anything 
in  the  pamphlet  that  would  show  that 
against  this  irrigation  draft  there  is  any 
protection  assured  to  the  city.  This  fact 
is  cited  merely  to  show  that  despite  the 
thoroughly  organized  campaign  conducted 
by  the  city  administration  for  the  proposi- 
tion, it  was  not  made  clear  what  the 
city  was  to  get  and  this,  as  a  matter  of 
course,  threw  more  or  less  doubt  upon 
the  fairness  of  the  price. 

Finally,  as  In  all  such  propositions, 
under  which  new  responsibilities  are 
placed  upon  the  municipal  government, 
there  were  no  doubt  some  who  were 
swayed  by  lack  of  confidence  in  the  pres- 
ent administration.  The  intensiveness  of 
the  campaign  conducted  by  the  city  of- 
ficials could  only  heighten  distrust  where 
distrust  already  existed  and  it  did  not 
succeed  in  bringing  out  a  large  enough 
vote  to  offset  the  effectiveness  of  a  de- 
termined, though  very  quiet,  opposition. 

Despite  the  result  of  the  recent  vote 
the  question  of  San  Francisco's  acquir- 
ing the  Spring  Valley  Water  Works  by 
purchase  must  again  come  up  and  will 
continue  to  come  up  until  the  city  owns 
these  properties.  The  writer  still  holds 
the  view  to  which  he  gave  official  ex- 
pression in  1902 — as  above  quoted^that 
the  interests  of  the  city  and  of  the  Spring 
Valley  Water  Company  in  so  far  as  the 
acquisition  of  the  water  works  properties 
by  the  city  is  concerned  are  mutual.  He 
believes,  furthermore,  that  if  all  affairs 
relating  to  municipally  owned  water 
works  were  entrusted  to  a  properly  con- 
stituted Water  Board — the  lack  of  which 
has  long  been  felt — that  a  recommenda- 
tion by  such  a  board  would  go  far  toward 
quieting  opposition. 


IMPOUNDED  WATER  AT  BLOOM- 
INGTON,  IND. 

By   Donald  H.   Maxwell,  Assistant   Engineer, 
Alvord   <£    Burdick,   Hydraulic   and   Sani- 
tary  Engineers,   Hartford   Bldg., 
Chicago 

Bloomington  is  located  on  the  summit 
of  the  divide  between  the  east  and  west 
forks  of  White  Kiver,  in  the  driftless 
area  of  southern  Indiana.  A  ground  water 
supply  is  not  available.  The  topography 
is  rugged  and  good  reservoir  sites  for  an 
impounded  supply  are  apparently  plenti- 
ful on  the  contour  map.  Unfortunately 
the  impounded  supply  that  has  actually 
been  developed  by  the  city  has  been  un- 
satisfactory and  inefficient.  To  appreciate 
one  of  the  serious  defects  in  the  existing 
impounded  supply,  and  the  possibility  of 
a  satisfactory  reservoir  supply,  it  is  neces- 
sary to  consider  the  geological  structure 
in   this  vicinity. 

Geological  Structure 

The  rock  formations  at  Bloomington  are 
stratified  and  dip  gently  to  the  west  south- 
west, so  that  the  successive  outcrops  form 
north  and  south  strips  from  Vi  mile  to 
4  miles  wide,  their  lines  of  contact  made 
very  irregular  by  surface  erosion.  The 
lowest  formation  exposed  in  the  vicinity 
of  Bloomington  is  the  Knobstone,  con- 
sisting of  dense  sandstones  and  shales 
several  hundred  feet  in  thickness,  which 
appear  in  the  bottoms  and  sides  of  the 
valleys  to  the  north,  east  and  southeast 
of  the  city.  Above  this  lies  the  Harrods- 
burg  limestone  which  outcrops  on  the  up- 
lands north,  south  and  east  of  Blooming- 
ton, and  in  the  lower  portions  of  the  city. 
Immediately  above  this  formation  occurs 
a  stratum  about  60  ft.  thick  of  Bedford 
limestone,  which  underlies  the  surface  in 
the  higher  portions  of  Bloomington,  and 
outcrops  along  the  sides  of  ravines  to  the 
north  and  south  of  the  city.  Next  above 
the  Bedford  limestone  lies  the  Mitchell 
limestone,  which  outcrops  over  an  area 
about  four  miles  in  w'idth,  extending  west 
from  Bloomington.  It  is  in  this  latter 
formation  that  the  present  city  water  sup- 
ply has  been  developed.  The  rocks  of  this 
whole  region  are  overlaid  on  the  uplands 
by  a  thin,  rather  impervious  soil  cover 
and  the  alluvial  deposits  in  the  valleys 
are  shallow. 

The  sandstones  and  shales  of  the  Knob- 
stone  are  unusually  impervious  and  tough, 
but  resist  weathering  very  poorly,  and 
are  deeply  eroded  where  exposed.  The 
limestones  are  in  general  soluble  and  are 
honeycombed  with  solution  channels.  This 
is  particularly  true  of  the  upper  strata 
of  the  Mitchell  formation. 
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The  geological  conditions  are  in  general 
distinctly  adverse  to  the  development  of 
an  underground  water  supply  for  a  city 
as  large  as  Bloomington,  which  has  a 
present  population  of  12,000.  In  fact  good 
wells  for  domestic  water  supply  are  in- 
frequent. 

The  influence  of  the  rocks  is  evident  in 
the  varying  topography  around  Blooming- 
ton.  To  the  west  in  the  central  portion 
of  the  Mitchell  limestone  outcrop,  the  up- 
lands are  rolling,  and  pitted  with  sink 
holes.  The  water  courses  are  shallow  and 
often  disappear  into  the  cavernous  lime- 
stone to  isue  later  as  springs  at  the  con- 
tact plane  with  less  soluble  rocks  below. 
Eastward  toward  the  edge  of  the  Mitchell 
limestone  outcrop  and  beyond,  the  topog- 
raphy is  rough  and  the  streams  deeply 
eroded  in  the  lower  limestones,  and  in  the 
sandstone  and  shales  of  the  Knobstone 
formation.  The  topography  in  this  area 
offers  numerous  reservoir  sites,  but  on 
account  of  the  varying  character  of  the 
rock  formations,  they  are  not  all  equally 
desirable  from  the  standpoint  of  water- 
tightness.  This  has  been  demonstrated 
by  local  experience. 

Present  Impounded  Supply 

The  two  older  city  reservoirs  are  located 
entirely  in  the  cavernous  Mitchell  lime- 
stone formation.  The  dam  of  the  newer 
Leonard  Springs  reservoir  rests  on  Bed- 
ford limestone,  while  the  upper  part  of 
the  reservoir  is  in  the  Mitchell  lime- 
stone. 

The  experience  with  these  three  city 
reservoirs  has  demonstrated  that  a  water- 
tight reservoir  should  not  be  expected  in 
these  limestone  formations,  particularly 
in  the  Mitchell  limestone.  At  the  old 
reservoirs  leakage  occurs  in  solution  chan- 
nels through  which  the  water  finds  its 
way  around  the  dams,  and  under  the  spill- 
ways in  natural  rock  to  such  an  extent 
that  several  years  ago  the  entire  city 
water  supply  was  taken  from  a  spring  or 
leak  below  the  lower  dam  at  the  main 
pumping  station.  When  the  reservoirs  are 
not  full,  water  not  pumped  to  the  city  is 
pumped  back  into  the  reservoirs  to  help 
conserve  the  supply.  At  the  newer  Leon- 
ard Springs  reservoir,  there  is  a  large 
marsh  immediately  in  front  of  the  dam, 
with  indications  of  a  considerable  flow 
of  water  from  the  reservoir  above.  The 
leakage  from  these  reservoirs  is  so  great 
that  even  though  all  unused  visible  leak- 
age is  pumped  back  into  the  upper  reser- 
voirs, they  become  rapidly  depleted  in  dry 
weather.  Efforts  to  correct  the  leakage 
have  been  unsuccessful. 


Advantages  of  Knobstone  Area 

Satisfactory  reservoir  sites  are  available 
in  the  creek  valleys  east  and  north  of 
Bloomington  at  no  greater  distance  than 
the  existing  city  reservoirs  built  in  the 
Mitchell  limestone  area.  In  these  creeks 
the  Knobstone  formation  provides  an  im- 
pervious basin  which  is  ideal  for  retain- 
ing an  impounded  supply,  and  the  narrow 
deeply  trenched  valleys  afford  numerous 
good   dam   sites. 

In  striking  contrast  to  the  city  reser- 
voirs in  the  limestone  is  the  very  suc- 
cesful  reservoir  built  in  the  Knobstone 
formation  by  the  Indiana  University  for 
its  own  water  supply.  This  reservoir  was 
located  on  the  recommendation  of  Prof. 
E.  R.  Cumings,  geologist  at  the  university. 

The  reservoir  is  formed  by  a  concrete 
arched  dam  40  ft.  in  height  at  the  mouth 
of  a  small  ravine  entering  Griffys  Creek, 
and  has  a  watershed  of  about  200  acres. 
This  reservoir  is  absolutely  tight  and 
clearly  shows  that  the  city  of  Bloomington 
could  obtain  equally  satisfactory  reser- 
voirs by  utilizing  the  available  reservoir 
sites  in  this  formation  instead  of  those 
in  the  limestones  to  the  west. 

The  relation  of  the  geology  to  the  water 
supply  of  this  region  has  been  very  fully 
described  in  a  paper  by  Professor  Cum- 
ings.  The  conclusions  of  Professor  Cum- 
ings  a"re  reiterated  by  the  report  on  the 
city  water  supply,  made  by  Morris 
Knowles  in  1914,  which  included  a  report 
on  the  local  geology  by  Prof.  W.  0. 
Crosby,  the  geologist.  Professor  Crosby 
pointed  out  the  defects  on  the  Mitchell 
limestone  for  an  impounded  supply,  and 
recommended  that  the  city  supply  be  de- 
veloped in  the  impervious  Knobstone  for- 
mation. 

rhe  new  Leonard  Springs  reservoir  was 
built  in  the  limestone  formation  bubse- 
Quent  to  these  recommendations.  As  above 
pointed  out  this  reservoir  has  repeated  the 
experience  with  the  old  reservoirs  in  the 
limestone,  and  Bloomington  is  again  con- 
fronted with  serious  water  shortage.  The 
firm  of  Alvord  &  Burdick  reported  on  the 
water  supply  in  1920,  and  recommended 
that  the  city  abandon  the  reservoirs  in 
the  limestone  area  in  favor  of  an  adequate 
impounded  supply  in  the  Knobstone  for- 
mation. 

DrfieiPncy   in  Present   Supply. 

Even  if  the  impounding  reservoirs  of 
the  Bloomington  municipal  supply  were 
free  from  leakr.ge.  there  is  good  reason 
to  believe  that  the  present  development 
would  be  insufficient  fully  to  supply  the 
city  during  years  of  greatest  drought. 
There  are  no  records  of  the  local  water- 
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shed  yield,  but  for  the  purpose  of  judging 
tlie  adequacy  of  the  existing  development 
at  Hloomington,  comparison  may  be  made 
witli  the  long  record  of  watershed  yield 
at  Lexington,  Ky. 

This  latter  record  covers  a  period  of  26 
consecutive  years.  It  is  interesting  to 
observe  in  this  record  the  importance  of 
a  long  record  in  determining  the  safe 
yield  of  a  watershed,  that  is,  the  yield 
which  may  be  depended  upon  in  the  year 
of  greatest  drought.  If  we  consider  the 
yield  of  the  driest  year  in  the  26  years' 
record  at  Lexington  as  100%,  the  safe 
yield,  as  indicated  by  shorter  records 
which  did  not  include  the  driest  years, 
would  be  as  follows  in  percentage  of  the 
safe  yield  for  the  entire  26  year  period: 

Per  cent. 

Driest  year  in  26  yrs 100 

Second  driest  year,  once  in  18  yrs.  . . .   120 

Third  driest  year,  once  in  1.5  yrs 125 

Fourth  driest  year,  once  in  11  yrs.  . . .   160 

It  is  apparent  from  these  figures  that 
the  application  of  a  short  record  of  yield 
in  developing  an  impounded  supply  may 
lead  to  a  very  serious  overestimate  of  the 
safe  yield. 

At  Bloomington  the  estimated  safe  yield 
of  the  city's  impounded  supply,  based  on 
the  Lexington  experience,  is  approximate- 
ly one  million  gallons  per  day,  as  com- 
pared to  a  present  average  pumpage  rate 
of  about  1.5  million  gallons  per  day.  It 
is  evident  from  this  that  the  existing  im- 
pounded supply  at  Bloomington  is  in- 
sufficient to  provide  the  city  with  water 
throughout  the  driest  year  that  may  be 
expected.  The  deficiency  might  be  as 
much  as  60%, 

The  frequent  water  shortages  expe- 
rienced at  Bloomington  are  due  in  part 
to  the  tact  above  pointed  out  that  the 
development  is  deficient  in  safe  yield. 
This  deficiency  is  made  more  serious  by 
the  excessive  leakage  from  improperly 
located  reservoirs. 

This  paper  by  Mr.  Maxwell  was  pre- 
sented at  the  recent  joint  meeting  of  the 
Iowa  and  Illinois  sections  of  the  Ameri- 
can Water  Works  Associations. 


WATER  PURIFICATION  AT  WHIT- 
ING, INDIANA 

By  Samuel  A.   Greeley,  of  Pearse.   Greeley  iG 

Hansen,  Consulting  Engineers.   39    West 

Adams  St.,  Chicago,  III. 

The  communities  in  the  industrial  dis- 
trict of  northern  Indiana,  extending  from 
South  Chicago  on  the  north  to  Gary  on 
the  southeast,  depend  upon  Lake  Michigan 
for  their  public  water  supplies.    The  popu- 


lation of  this  district  numbers  close  to 
200,000.  The  domestic  or  sanitary  sewage 
which  is  cared  for  by  the  public  sewers 
is  being  gradually  diverted  from  the  lake 
and  with  the  completion  of  the  Calumet- 
Sag  Chanel  and  it  conecting  sewerage 
works,  in  1921,  it  will  be  only  at  very 
rare  intervals  that  domestic  sewage  from 
public  sewers  reaches  the  waters  of  Lake 
Michigan.  At  present  only  one  small  dis- 
trict, Robertsdale,  sewers  into  the  lake. 
Industrial  8ewa,ge 
There  is,  however,  an  immense  volume 
of  industrial  sewage  discharged  into  the 
lake,  estimated  roughly  at  well  over  100 
million  gals,  per  24  hours,  and  including 
with  it  some  sanitary  or  domestic  sewage 
from  plant  toilets.  The  industries  are 
varied  from  cement  mills  to  chemical 
works,  but  are  predominantly  oil  and 
metal  industries.  Both  of  these  industries 
produce  considerable  volumes  of  coal  tar 
and  petroleum  wastes  which  impart  tastes 
to  the  water  supplies  of  most  perisistent 
character.  Under  the  war  impetus,  there 
was  a  marked  increase  of  industrial  ca- 
pacity with  larger  volumes  of  sewage 
reaching  the  lake. 

Whiting  Conditions 

Our  first  active  conection  with  the  water 
supply  of  Whiting  was  in  the  fall  of 
1916,  or  about  5  years  ago.  We  had, 
however,  studied  the  entire  district  for 
sewage  treatment  as  far  back  as  1912. 
At  both  times  (1912  and  1916)  there  was 
a  pronounced  petroleum,  flavor  to  the 
Whiting  water  supply  but,  so  far  as  we 
know,  similar  complaints  were  not  made 
of  the  water  supplies  of  Hammond,  East 
Chicago  and  Gary.  At  the  present  time 
tarry  tastes  occur  in  the  East  Chicago 
supply  and  probably  occasionally  in  those 
of  Hammond  and  Gary.  There  appears, 
therefore,  to  be  an  increasing  and  chang- 
ing industrial  sewage  pollution. 

The  Whiting   Testing   Station 

Because  of  the  persistent  petroleum 
flavor  at  Whiting  and  the  lack  of  sufficient 
data  upon  which  to  base  the  design  of  a 
plant  to  treat  such  water,  the  construc- 
tion of  a  small  testing  station  was  ad- 
vised. The  station  was  built  and  operated 
to  determine  (1)  the  effect  of  aeration 
on  the  taste;  (2)  the  action  of  chemicals 
and  coagulation  upon  the  taste,  and  (3) 
general  data  reflecting  the  effect  of  the 
oil  in  the  water  upon  the  usual  ratings 
of  rapid  water  filtration  plants.  The  tests 
covered  a  period  of  about  3  months  dur- 
ing the  summer  of  1917.  The  only  means 
of  determining  the  residual  flavor  of  the 
filtered    water    was    by    actual    taste   and 
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three  independent  series  of  observations 
were  made  by:  (1)  Pearse  and  Greely; 
(2)  the  Columbus  Laboratories,  and  (3) 
the  laboratory  of  the  Standard  Oil  Com- 
pany. The  observers  agreed  upon  a  sul> 
stantial  removal  of  the  petroleum  flavor. 

The    Filter    Plant 

The  design  for  the  filtration  plant  at 
Whiting  combines  all  of  the  requirements 
which  the  operation  of  the  testing  saa- 
tion  showed  were  essential. 

The  principal  elements  are,  an  aerator,  a 
mixing  basin,  two  coagulating  basins,  six 
filters,  a  filtered  water  basin,  and  the 
head  house. 

The  capacity  of  the  plant,  based  upon 
the  filters,  is  4,000,000  gals,  per  24  hours. 
Provisions  for  enlargement  are  also  made. 

Water  is  supplied  from  the  pumping 
station  at  the  Standard  Oil  Company, 
about  Vz  mile  distant,  to  the  aerator, 
from  which  it  flows  by  gravity  through 
the  plant  to  the  filtered  water  storage 
basin.  From  there  it  is  pumped  by  high 
service  pumps  into  the  mains. 
The  Aerator 

The  aerator  is  located  on  top  of  the 
coagulation  basin  roof.  Structurally,  it 
is  a  basin  30  ft.  by  48  ft.,  in  plan,  sur- 
rounded by  a  concrete  wall  3  ft.  6  ins. 
high,  with  vertically  grooved  columns  on 
top  for  inserting  stop  planks  between  to 
confine  the  spray.  The  bottom  of  the 
aerating  basin  is  stepped  to  a  central 
collecting  basin.  Two  14-in.  cast  iron 
pipes,  8  ft.  apart,  lie  on  the  floor  of  this 
basin  and  are  tapped  on  3-ft.  centers  for 
22  No.  13A  Spraco  nozzles.  The  spray  is 
directed,  not  vertically,  but  slightly  in- 
clined so  that  the  two  rows  of  sprays 
will  collide.  The  spray  in  falling  cascades 
down  a  few  steps  to  the  pool  in  the 
center,  which  is  kept  at  a  fixed  depth  to 
retard   freezing. 

The  Mixing  Basin 

The  water  from  the  aerator  enters  the 
mixing  basin,  which  is  in  and  practical- 
ly on  a  level  with  the  second  floor  of  the 
head  house.  It  was  placed  there  for  two 
reasons  in  particular,  first  for  purpose  of 
observation  and  second,  to  reduce  the 
length  of  chemical  pipe  lines. 

The  mixing  basin  is  approximately  33 
ft.  by  12  ft.,  with  an  average  depth  of 
5  ft.  It  has  4-in.  brick  baffle  walls  of 
around-the-end  type  spaced  on  about  2-ft. 
centers.  The  outlet  from  the  mixing  basin 
leads  directly  into  a  mixed  water  conduit 
which  passes  through  the  head  house  wall 
into  the  coagulating  basins. 

Coagulating    Ba.s i n n. 
There  are  two  coagulating  basins,  sep- 


arated by  a  dividing  wall,  each  40  ft. 
by  81  ft.,  with  an  average  depth  of  16 
ft.  The  capacity  of  the  two  basins  is 
about  700,000  gals.,  providing  a  sedimen- 
tation period  of  4.2  hours  on  a  4,000,000 
gal.  rate  or  3  hours  on  a  6,000,000  gal. 
rate.  The  basins  are  covered  with  a 
concrete  roof  of  the  beam  and  slab  type 
of  construction.  The  roof  is  supported  by 
14-in.  square  columns  spaced  10  ft.  4  in. 
both  ways.  Drainage  of  the  basins  is  ob- 
tained by  a  1  ft.  slope  in  the  floor  with  four 
10-in.  sluice  gate  outlets  in  sumps  located 
at  the  low  points.  The  inlet  to  each  basin 
from  the  mixed  water  conduit  is  a  20-in. 
circular  sluice  gate, and  two  30x36-in.  sluice 
gates  in  the  dividing  wall  provide  a  cross 
connection  for  operating  the  basins  in 
series.  An  8-in.  brick  baflSe  wall  extends 
from  one  end  down  the  center  of  each 
basin  to  within  10  ft.  of  the  opposite  end. 
The  outlets  to  both  basins  are  similar 
and  consist  of  an  overflow  or  skimming 
weir  discharging  through  two  16-in.  circu- 
lar sluice  gates  to  a  settled  water  conduit 
lying  directly  over  the  influent  or  mixed 
water  conduit.  Both  of  these  conduits  are 
24x28  in.  in  section  and  are  supported 
along  one  wall  of  the  basin.  The  settled 
water  conduit  re-enters  the  head  house, 
passes  through  it  to  a  right  angle  turn 
and  down  the  center  line  of  the  filter  pipe 
gallery. 

The  Filters 
Six  filters,  12  ft.  by  19  ft.  6  in.  each, 
have  a  filtering  area  of  234  sq.  ft.,  and 
a  rated  capacity  of  666,000  gal.  or  a  total 
of  4,000,000  gals,  per  day.  Each  filter 
has  three  concrete  wash  water  gutters 
which  run  across  the  width  of  the  filter 
and  discharge  into  an  18-in.  main  gutter 
which  runs  lengthwise.  A  12-in.  connec- 
tion leads  to  the  main  drain  in  the  pipe 
gallery.  The  influent  to  each  filter  is  a 
10-in.   pipe. 

The  filtering  medium  consists  of  30  ins. 
of  sand  15  ins.  of  gravel,  with  underdrains 
of  the  Harrisburg  type.  The  eflSuent 
passes  out  through  an  8-in.  rate  controller 
and  returns  to  the  auxiliary  filtered  water 
storage  basin  underneath.  The  12-in. 
wash  water  supply  line  is  suspended 
directly  beneath  the  concrete  influent  con- 
duit in  the  pipe  gallery  with  12-in.  laterals 
to  each  filter.  The  rate  of  wash  is  esti- 
mated at  15  gals,  per  sq.  ft.  per  minute. 
A  4-in.  connection  for  filtered  water  to 
waste  is  also  provided.  All  of  the  valves 
are  hydraulically  operated  from  an  operat- 
ing table  with  the  exception  of  the  4-in. 
waste  valve,  which  has  an  extension  stem 
leading  to  a  nut  in  the  operating  floor 
above. 
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The  pipe  i;allery  is  11  ft.  6  ins.  wide  and 
the  arrangement  of  the  pipes  is  such  that 
a  clear  space  ahout  5  ft.  wide  and  7 
ft.  high  down  the  center  is  provided.  The 
main  drain  is  of  concrete  and  runs  di- 
rectly beneath  the  pipe  gallery  floor.  The 
filters  are  divided  in  two  sets,  three  on 
each  side  of  the  pipe  gallery.  Each  set 
is  supported  upon  an  auxiliary  filtered 
water  basin  45x18  ft.  by  11  ft.  The  outlet 
to  both  of  these  basins  is  into  the  filtered 
water  storage  basin. 

Filtered  Writer  f^tnnige  Bnsiii 
The  filtered  water  storage  basin  is  ap- 
proximately 94x91  ft.,  and  14  ft.  deep. 
With  the  two  auxiliary  basins  beneath 
the  filters,  a  total  srorHgc  cf  approximate- 
ly 890,000  gals,  is  provided.  This  is  equiva- 
lent to  5.3  hours'  storage  at  a  4,000,000 
gal.  rate.  The  floor  of  this  basin  is  be- 
low ground  water  level  and  provision  for 
uplift  was  necessary.  The  design  adopted 
is  an  inverted  flat  slab  with  panels  10  ft. 
8  ins.  by  11  ft.  6  ins.  The  supports  are 
14-in.  columns,  which  in  turn  support  the 
roof.  The  roof  is  a  beam  and  slab  type 
with  the  slab  support  on  four  sides.  A 
2  ft.  earth  covering  has  been  provided. 
The  basin  is  baffled  with  8-in.  walls  to 
prevent  dead  water  areas.  The  outlet  to 
this  basin  is  into  a  conduit,  low  enough 
to  drain  the  basin,  which  leads  into  the 
basement  of  the  head  house.  Into  this 
conduit  the  high  lift  and  wash  water 
pump  suctions  are  connected. 

The  head  house  is  a  4-story  structure, 
including  the  basement.  The  basement 
contains  heating  plant,  coal  storage,  eleva- 
tor machinery,  but  principally  the  pipe 
connections  to  the  pumps  located  on  the 
first  floor  above. 

Pumps 

For  high  service  duty  two  3,000.000- 
gal.  and  two  5,000,000-gal.  pumps  are  pro- 
vided, so  connected  that  each  set  may 
pump  separately  or  in  combination  form- 
ing a  two-stage  pump.  The  wash  water 
pump  is  a  5,000,000-.eaI.  pump,  designed 
for  direct  washing  of  the  filter. 

The  second  floor  contains  the  offices, 
laboratory,  chlorine  room,  shower  bath 
and  locker  room  on  one  side  of  a  passage- 
way and  on  the  opposite  side,  the  mix- 
ing basin  and   the  lower  portion  of  the 


chemical  solution  tanks  with  the  orifice 
boxes.  Two  dry  feed  chemical  machines 
are  provided. 

Alum  will  be  stored  on  the  third  or 
top   floor. 

The  second  floor  passage-way  opens  di- 
rectly onto  the  operating  floor  of  the 
.filters,  and  the  first  or  pump  room  floor 
connects  down  a  few  steps  into  the  jiipe 
gallery.  A  doorway  at  the  opposite  end 
of  the  pipe  gallery  is  provided. 
Architectural  Features 

The  plant  is  located  along  the  main 
line  of  the  Pensylvania  railroad,  and  on 
one  of  the  principal  thoroughfares  of 
Whiting.  It  was  decided,  therefore,  to 
make  the  plant  artistic  from  an  archi- 
tectural standpoint  as  well  as  service- 
able for  operation. 

The  superstructure  is  of  brick  with  a 
concrete  shell.  Stone  window  sills  and 
copings,  and  a  stone  entranceway  add 
to  the  attractiveness.  The  roof  is  flat 
with  pyrobar  roofing  supported  on  con- 
crete beams.  The  exterior  walls  of  the 
basins  are  exposed  on  practically  all  sides 
and  to  relieve  the  monotony  they  are 
paneled   and   surmounted   with   a   coping. 

The  filter  sand  has  an  effective  size  of 
not    less   than    0.35    nor   more    than    0.44 
millimeters   and    a   uniformity   coefficient 
of  not  more  than  1.65. 
Costs 

Some  data  showing  the  cost  of  the 
Whiting  filter  plant  as  compared  with 
costs  elsewhere  are  shown  in  Table  I. 
The  total  cost  including  all  Items  such 
as  land,  engineering  and  extras  for  both 
filter  plant  and  high  lift  pumps  was  ap- 
proximately $200,000.  The  work  was  car- 
ried out  during  the  period  of  peak  ma- 
terial prices  and  while  labor  was  still 
scarce,  most  of  heavy  work  being  com- 
pleted prior  to  August,  1920. 
Operation 

The  plant  was  put  into  operation  dur- 
ing November,  1920,  and  is  now  in  char.ge 
of  A.  C.  Bromschwig,  formerly  of  the  St. 
Louis  filter  plant.  He  has  under  him  for 
the  operation  of  the  filter  plant  and  high 
lift  pumping  station  6  men— two  for  each 
8-hour  shift. 

It  can  not  be  said,  of  course,  that  the 
plant  has  yet  reached  its  best  operating 
routine,   as   this   will   require   experience 


TABLE  I_SOME  COMPARATIVE  UNIT  BIDS  ON"  WATER  FILTER  PLANTS 

Earth  Excavation  Reinforciner  Steel  Concrete 

Per  Cu.  Yd.                   Per  Pound  Per  Cu.  Yd. 

Tpo,-              ^7        Average         Low        Average  Low         Average 

^^'^^              Bid         3  Lowest          Bid         3  Lowest  Bid         3  Lowest 

Evanston.    Ill 1913             $0.90  $179  JT)  on 

^^iS"^- ^:!'';.-.-.-.i^^       '^'      ^1^  '1:^      ":??  ^11     fi5-«« 

(1)  Estimated  from  lump  sum  bid. 
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with  a  variety  of  seasonal  caiidltions. 
Some  operating  data  may  be  of  interest, 
however.  During  January  filter  runs  av>er- 
aged  8  hours  and  have  now  been  extendei.' 
to  about  12  hours.  With  the  relatively 
clear  raw  water,  it  has  been  found  help- 
ful to  add  lime  at  the  rate  of  0.7  grains 
per  gal.  in  addition  to  alum  at  the  rate 
of  1.5  grains  per  gal.  The  best  combi- 
nation of  chemicals  and  points  of  applica- 
tion is.  however,  still  to  be  worked  out. 
Considerable  floe  appears  necessary  to 
clear  or  scrub  the  water  of  the  petroleum 
taste. 

The  record  shows  three  observations  of 
oily  flavor  out  of  48  taste  tests.  All  three 
occurred  on  days  following  several  days 
of  southerly  wind  movement.  This  is, 
of  course,  not  cono''.'.c:vc,  uUt  there  is 
evidence  of  an  increasing  improvement 
in  the  quality  of  the  filtered  water  at 
Whiting. 

No  trouble  with  algae  has  been  re- 
ported. 

General   Considerations 

In  the  opinion  of  the  writer,  the  water 
supplies  of  this  district  should  be  studied 
broadly  as  influenced  by  industrial  sew- 
ages. Four  factors  stand  out:  (a)  The 
location  of  sewer  outlets;  (b)  the  loca- 
tion of  water  intakes;  (c)  the  treatment 
of  the  sewage,  and  (d)  the  treatment 
of  the  water. 

The  problem  will  eventually  be  solved 
by  the  economical  adjustment  of  these 
factors.  It  appears  clear  at  the  start  that 
the  treatment  of  the  industrial  sewages 
of  large  volume  is  likely  to  be  the  most 
costly.  The  construction  of  water  puri- 
fication plants  (because  the  water  sup- 
plies are  very  small  in  volume  as  com- 
pared with  the  sewages)  is  considerably 
less  costly  and  is  called  for  in  any  event 
as  the  first  line  of  defense  against  bac- 
terial pollution,  material  turbidity  and 
other  objectional  qualities  of  the  raw- 
water.  The  effect  of  the  industrial  sewage 
on  the  fishing  industry  of  the  Illinois 
River  will  also  need  consideration.  Well 
organized  seasonal  study  of  the  factors 
involved  is  the  first  step. 

This  paper,  by  Mr.  Greeley,  was  pre- 
sented at  the  recent  joint  meeting  of 
the  Iowa  and  Illinois  sections  of  the 
American  Water  Works  Association. 


Estimated  cost,  $1,000,000.  Mr.  E.  E.  Par- 
sons,  is  City   Manager  of  Springfield. 

Alexander  Murdoch  recently  becaaie 
City  Engineer  of  Chicago  after  passing  a 
competitive  examination  conducted  by  the 
Civil  Service  Commission  in  which  he  had 
a  rating  of  92.7.  Five  engineers  took  the 
examination;  only  one  other  passed  and 
he  with  a  rating  of  20  points  lower  than 
Mr.  Murdoch.  A  native  of  Baltimore,  Mr. 
Murdoch  lived  in  Philadelphia  for  many 
years.  Before  coming  to  Chicago  he  was 
chairman  of  the  Claims  Board  of  the 
Emergency  Fleet  Corporation  in  charge  of 
adjusting  uncompleted  war-time  contracts. 
Formerly,  he  was  Vice  President  and 
Chief  Engineer  of  the  Fidelity  and  De- 
posit Co.  of  Jlaryland,  where  he  had 
charge  of  completing  construction  work 
taken  over  by  his  company  as  bondsmen 
after  contractors  had  abandoned  the 
work.  He  was  for  some  time  in  the  serv- 
ice of  the  city  of  Reading,  Pa.,  serving 
first  as  assistant  city  engineer  and  later 
as  city  engineer.  He  is  a  graduate  of  the 
University   of  Pennsylvania. 

Mr.  F.  Carl  Martini,  for  9  years  assis- 
tant engineer  in  the  Water  Works  Con- 
struction Bureau  of  the  city  of  Chicago 
was  recently  promoted  to  the  position  of 
Engineer  of  Contracts  in  the  city  service. 


PERSONAL  ITEMS 

George  B.  Gascoigne,  Consulting  San- 
itary Engineer,  Cleveland,  Ohio,  has  been 
retained  to  report  and  prepare  prelimin- 
ary drawings  upon  sewerage  and  sewage 
disposal  improvements  for  Springfield,  0. 


OPERATING    A    WATER    WORKS 
PLANT  UNDER  STATE  SU- 
PERVISION 

By   C.  M.   Roos,  Secretary,  Cairo    Water  Co., 
Cairo,  111. 

After  eight  years  of  state  regulation 
of  public  utilities  in  Illinois  we  are  hear- 
ing much  discussion  of  the  questions  of 
whether  or  not  the  law^  providing  for 
such  regulation  should  remain  as  it  is, 
or  be  repealed  entirely  and  go  back  to 
so-called  "home  rule,"  or  be  revised  in 
some  manner  to  correct  certain  alleged 
faults.  Discussion  of"  this  utility  regula- 
tion question  by  those  who  advocate 
"home  rule,"  has  brought  forth  expres- 
sions from  various  interests  and  classes 
throughout  the  entire  state,  which  ap- 
pear to  be  largely  in  the  majority,  favor- 
ing a  continuation  of  state  regulation  as 
opposed  to  home  rule. 

Home  Rule   vs.    State   Regulation 

Few  questions  in  Illinois  at  present  are 
attracting  as  much  attention  from  com- 
mercial organizations,  business  men, 
bankers,  professional  men,  municipal  au- 
thorities and  labor  organizations  as  this 
one  of  regulation  of  public  utilities.  In 
all  of  the  discussion  little  has  been  said 
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publically  by  the  utilities  themselves.  It 
is  obvious  why  there  snould  be  hesitancy 
on  the  part  of  the  utilities  in  going  on 
record  in  a  discussion  of  this  character, 
because  past  history  proves  that  there  is 
a  tendency  on  the  part  of  the  public  to 
look  upon  statements  by  public  utilities 
with  a  certain  suspicion,  and  not  to  ac- 
cept them  in  the  good  faith  which  should 
exist  if  co-operation  and  best  results  for 
all  interests  concerned  are  to  be  obtained. 

But  have  we  not  reached  the  time  when 
common  sense,  good  business  for  all  con- 
cerned, and  the  best  Interests  of  the  gen- 
eral public  demand  that  the  experience, 
opinions  and  advice  of  public  utilities  be 
heard  in  the  discussion  of  this  and  other 
similar  utility  questions  which  vitally 
affect  the  public?  Certainly  no  other  in- 
terests are  better  qualified  to  participate 
in  the  discussion  of  public  utility  prob- 
lems than  the  public  utilities  themselves. 
The  woeful  lack  of  intelligent  understand- 
ing on  the  part  of  the  general  public 
of  some  of  the  vexing  utility  problems 
of  today  is  largely  because  the  utilities 
have  hesitated  frankly  and  openly  to  dis- 
cuss these  problems  and  to  take  the  peo- 
ple into  their  confidence. 
People  Do  Not  Understand  Utilities'  Pre- 
dicament 

This  entire  situation  is  largely  due  to 
the  attitude  which  the  utilities  have  taken 
toward  the  general  public.  Utilities  have 
not  talked  to  the  people  as  freely  as  they 
should.  The  utility  business  is  the  most 
vital  business  in  any  community,  having 
a  more  direct  bearing  on  the  community 
welfare,  progress  and  convenience  than 
any  other  class  of  industry.  There  are 
few  classes  of  business  more  dignified 
and  contributing  more  to  the  comforts 
and  welfare  of  man  and  which  are  today 
operated  in  better  faith  than  the  public 
utilities.  Utilities  have  much  to  talk  to 
the  people  about,  many  interesting  and 
vital  things  about  the  business  to  explain, 
and  the  sooner  the  general  public  knows 
the  real  facts  about  the  utility  business, 
coming  frankly  and  in  good  faith  from 
the  utilities  themselves,  the  easier  will  it 
be,  wisely  and  successfully,  to  solve  some 
of  the  problems  with  which  we  struggle 
today. 

If  the  public  really  knew-  conditions  as 
they  exist  today  in  the  public  utility 
business  there  would  be  little  difficulty  in 
solving  our  utility  problems,  the  utilities 
would  be  in  a  position  to  do  financing  to 
better  advantage,  confidence  in  utility 
securities  would  not  be  shaken  and  utili- 
ties would  be  in  a  position  to  make 
needed  improvements  and  extensions,  all 


of  which  would  be  directly  to  the  ad- 
vantage and  interest  of  the  consumers 
and  would  contribute  directly  to  com- 
munity development  and  the  re-establish- 
ment  of  general   business   confidence. 

Public  utility  educational  campaigns 
are  needed  and  the  burden  of  conducting 
them  rests  upon  the  shoulders  of  the 
utilities.  Is  it  not  true  in  practically 
every  community  that  the  public  criticises 
and  openly  attacks  its  public  utilities 
more  freely  than  any  other  class  of  in- 
dustry within  the  community,  and  yet 
only  a  very  small  percentage  of  the  citi- 
zens of  a  city  will  ever  take  the  time 
and  enough  direct  ipterest  in  their  utili- 
ties even  to  visit  the  plants,  see  how  the 
work  is  done  or  talk  with  the  managers 
and  learn  first  hand  some  of  the  things 
they  should  know  about  this  most  vital 
part  of  their  community  life  and  exist- 
ence? 

Utilities  Had  Xo  War  Time  Profits 
A  recent  personal  experience  in  talk- 
ing with  a  prominent  business  man  who 
has  the  direct  management  of  a  large 
industry,  illustrates  how  grossly  misun- 
derstood is  the  position  in  which  the  utili- 
ties have  been  thrust  during  recent  years 
by  men  whose  intelligence  would  not 
permit  such  an  attitude  if  they  knew  the 
inside  of  the  utility  business.  In  com- 
menting on  a  recent  increase  in  rates 
for  water  after  hearing  the  explanation 
that  the  last  year's  business  resulted  in 
an  operating  loss  of  about  |12,000,  the 
business  man  said:  "Your  company's  in- 
vestment in  this  city  represents  approxi- 
mately J500,000,  and  my  judgment  is  that 
it  could  not  be  duplicated  for  anything 
like  such  an  amount.  You  show  an  operat- 
ing loss  of  $12,000  for  one  year  on  a 
half  million  dollar  investment.  I  know 
of  a  business  in  this  city  with  an  invest-* 
ment  of  $100,000,  which  showed  an  operat- 
ing loss  last  year  of  more  than  $12,000. 
Why  should  you  find  fault  with  such  a 
small  loss  witli  such  a  large  investment 
as  you  have,  as  you  should  be  better  able 
to  stand  it  than  the  $100,000  business?" 
Such  comment  to  the  utility  man  is  real- 
ly amusing,  but  it  must  be  regarded  seri- 
ously, as  the  man  who  said  it  was  serious 
about  it,  and  he  represents  an  intelligent 
class  in  the  community.  This  man  does 
not  stop  to  think  that  the  $100,000  busi- 
ness to  W'hich  he  referred  earned  profits 
of  several  times  its  capitalization  during, 
the  fat  years  of  and  following  the  war, 
and  now  has  a  reserve  in  actual  cash 
sufficient  to  withstand  the  strain  of  many 
years  of  loss  at  the  rate  of.  $12,000  per 
year.    In  contrast  with  this  condition  the 
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utility  business  with  five  times  the  in- 
vestment not  only  failed  to  show  a  return 
on  the  basis  of  its  large  investment,  but 
in  most  cities  showed  a  loss  during  most 
of  the  period  of  high  commodity  prices, 
and  now  is  not  only  without  a  cash  re- 
serve, but  has  its  credit  impaired  and  an 
extremely  low  market  for  its  securities. 
What  the  Educational  PrOygram  Should 
'  Include 
The  public  utility  educational  program 
should  include: 

1.  Interesting  members  of  commercial 
organizations,  city  councils,  women's 
clubs  and  civic  and  labor  organizations 
in  making  careful  inspections  of  the 
utility  plants.  These  visits  should  be 
made  in  groups  and  instructors  at  the 
plants  should  explain  details  of  opera- 
tion,  maintenance,   expenses,   etc. 

2.  When  at  all  practical  local  citizens 
should  invest  financially  in  their  local 
utilities.  The  people  themselves  can  do 
much  to  make  their  utility  investments 
the  safest  and  most  desirable  to  be  found, 
and  as  a  result  they  will  not  only  profit 
financially  directly  from  their  investment, 
but  indirectly  in  service  rendered  by  the 
utilities  and  in  the  ability  of  the  utili- 
ties to  keep  pace  or  set  the  pace  for  com- 
munity development  and  expansion. 

3.  Local  boards  of  education  should  be 
led  to  see  the  importance  and  necessity 
of  having  pupils  of  all  grades  in  the 
public  schools  study  their  local  utilities. 
In  most  cities  the  utilities  could  provide 
lectures  periodically  to  the  school  chil- 
dren, and  also  to  the  school  instructors 
who,  in  turn,  could  *teach  the  subject  in 
connection  with  their  regular  class 
studies. 

4.  Newspaper  advertising  in  the  form 
of  heart-to-heart  talks  with  the  people. 
Enclosure  slips  in  local  mail  telling  the 
consumers   about   their   utilities. 

5.  It  should  be  known  in  the  community 
that  questions  and  complaints  or  criticism 
about  service,  etc.,  are  solicited  by  the 
utilities  instead  of  discouraged,  so  that 
consumers  will  not  hesitate  to  go  direct 
to  the  utilities  about  any  matter  in  con- 
nection with  their  business  in  the  com- 
munity. 

Education    Along  Three  Lines 
Education  of  the  public  should  be  along 
three  distinct  lines,  viz.: 

1.  The  people  should  take  a  real  and 
direct  interest  (financial  if  possible)  in 
local  utilities,  familiarizing  themselves 
with  the  business  to  the  extent  possible. 

2.  To  select  capable  well  qualified  men 
to  represent  them  in  their  government, 
local  and  otherwise,  regardless  of  politi- 


cal affiliation  and  to  trust  to  the  judg- 
ment of  experts  in  deciding  questions  of 
a  technical  or  professional  character. 

3.  To  be  less  hasty  in  openly  criticis- 
ing constituted  authority  unless  or  until 
the  basis  for  criticism  is  well  and  in- 
telligently established.  Unless  the  atti- 
tude of  our  American  people  toward  con- 
stituted authority  changes  it  will  soon  be 
difficult  to  persuade  highly  qualified  men 
to  serve  in  public  office.  Lack  of  con- 
fidence in  constituted  authority  destroys 
the  very  basis  of  sound  government  and 
the    results   are    evident   on    every   hand. 

We  are  living^  in  an  age  when  the 
people  demand  control  and  rule  as  never 
before.  The  rights  of  the  people  must 
be  defended  and  preserved,  as  this  is  a 
country  of  and  for  the  people,  and  no  one 
has  any  authority  whatever,  civil  or  other- 
wise, to  deprive  any  citizen,  who  respects 
the  laws  established  by  the  majority,  of 
his  rights  as  a  citizen.  But  rule  or  con- 
trol or  regulation  by  the  people  does  not 
mean  that  safety,  economy  and  efficiency 
in  all  channels  of  civic  and  industrial 
activities  can  be  secured  by  direct  super- 
vision or  regulation  by  the  masses,  who 
can  not  be  expected  to  be  qualified  to 
pass  wisely  on  all  phases  of  community 
life  and  industry.  Thus  the  judgment  . 
of  a  doctor  of  medicine  would  scarcely 
be  good  in  deciding  a  technical  ques- 
tion in  connection  with  the  regulation  of 
a  water  works.  The  same  can  be  said 
of  many  other  classes  of  citizens  without 
in  any  sense  reflecting  upon  their  intelli- 
gence. 

Pule  by  the  people  in  proper  common 
sense  form  means  that  they  select  or 
provide  those  whose^  business  it  shall 
be,  impartially,  to  represent  the  people 
in  the  various  positions  or  oflSces,  and 
who  shall  be  considered  as  properly  con- 
stituted authority  in  their  respective  posi- 
tions. It  is  presupposed  that  such  con- 
stituted authority  shall  either  be  well 
qualified  to  pass  intelligently  on  the  ques- 
tions in  their  line,  or  who  will  proceed  to 
qualify  for  the  work  by  familiarizing 
themselves  thoroughly  with  it. 

Unique  Aspects  of  the  Water  Works 
Business 

The  water  works  business  is  unique  in 
many  respects  as  compared  with  private 
industries.  It  is  by  nature  a  monopoly  in 
its  community  which  it  serves.  It  is  to 
the  interest  of  both  the  consumer  and  the 
operator  that  it  be  a  monopoly.  Duplica- 
tion of  investments  in  public  water  sup- 
plies in  any  city  invariably  results  in  the 
necessity  of  finally  consolidating  the  sys- 
tems, thus  throwing  upon  the  consumers 
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WEBSTER 


COAL  AND  ASH  CONVEYORS 

There  is  no  more  intensive  industrial  engineering 
than  designing  coal  and  ash  handling  equipment 
for  power  houses,  for  elements  of  economy  as  well 
as  quality  are  involved.  Webster  equipment  means 
true  economy  in  your  plant  because  it  lowers  the 
cost  of  operation,  and  quality  follows  because  it  is 
Webster  equipment. 

Webster  engineers  thoroughly  understand  power 
plant  conveying  equipment,  and  therefore  design 
machinery  that  is  exactly  fitted  to  the  specific  work 
it  is  called  upon  to  do — each  part  in  accurate  re- 
lation to  all  other  parts,  thus  insuring  undisputed 
economy  in  handling  costs. 

As  the  years  go  by,  the  slight  wear  and  tear  on 
the  machinery  demonstrates  how  rugged  Webster 
equipment  really  is,  and  how  it  delivers  maximum 
service  value  at  minimum  maintenance  cost. 

This  is  why  Webster  equipment  is  always  specified  by 
power  plants  that  are  known  for  efficient  operation. 

Rctories-TTffin.O.  Michigan  City.  Inao/id Chicago-Sales OfficesmPrincipalQtiM 
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the  burden  of  supporting  a  larger  invest- 
ment than  would  otherwise  be  necessary. 

A  water  works  is  unique  in  that  the  in- 
vestment in  it  is  or  should  always  be  of  a 
I)ermanent  character.  The  very  nature  of 
the  business  requires  this.  Our  limited 
franchises  (a  relic  of  Illinois  home  rule) 
prevent  economical  financing  of  perma- 
nent investments  in  water  works  and  also 
prevent  private  utility  corporations  from 
installing  in  communities  as  high  type 
equipment  as  otherwise  could  be  provided. 
Attempts  by  local  communities  to  fasten 
upon  water  works  utilities  iron  clad  con- 
tracts in  the  form  of  franchises,  and  at  the 
same  time  demand  immense  investments 
in  equipment,  the  protection  of  which  de- 
pends directly  upon  the  bargaining  again 
at  the  expiration  of  the  franchise  with  lo- 
cal authorities  who  though  otherwise  in- 
telligent men  have  no  technical  knowledge 
of  water  works  and  cannot  be  expected  to 
have,  cannot  but  result  in  working  havoc 
at  no  distant  date.  The  truth  of  this  will 
certainly  soon  dawn  upon  many  cities 
much  to  their  sorrow. 

A  water  works  plant  is  unique  in  that  it 
is  expected  to  operate  continuously 
whether  costs  of  supplies  are  high  or  low. 
regardless  of  labor  troubles  or  transporta- 
tion difficulties,  whether  the  business  is 
profitable  or  not,  whether  the  company's 
credit  is  good  or  bad,  and  when  repairs 
are  difficult  and  expensive  to  make  on  ac- 
count of  inability  to  cease  operations  for 
a  period.  In  addition  to  all  of  this  the 
plant  is  supposed  to  be  operated  on  the 
basis  of  a  bare  legal  interest  rate  of  re- 
turn on  Its  investment  as  its  maximum 
return,  with  no  guarantee  against  losses. 
No  profit  is  supposed  to  be  figured  in 
water  work  business.  An  interest  rate  of 
return  on  an  investment  in  an  industry 
cannot  be  considered  as  profit.  To  in- 
sure holding  the  return  to  utilities  at  the 
rock  bottom  or  below,  the  public  stands  by 
dictating  the  rates  to  he  charged  for 
service. 

Contract fi  With  Private  Inchtstry 
Now  in  contrast  with  a  water  works 
plant,  note  that  a  private  industry  has  the 
sky  as  its  limit  for  profit  and  when  busi- 
ness is  bad  it  closes  its  doors  and  lays  off 
its  employees,  thus  cutting  down  expenses. 
It  ceases  operations  at  will  to  make  re- 
pairs at  ease  and  economically.  Its  ma- 
chinery and  equipment  usually  operate 
only  about  8  or  9  hours  per  day  and  6 
days  per  week,  which  gives  the  mechani- 
cal department  ample  opportunity  to  do 
emergency  work  to  good  advantage.  It 
markets  its  securities  to  much  better  ad- 
vantage than  a   water  company   possibly 


can.  It  has  an  unlimited  field  for  de- 
velopment. Finally,  it  is  Its  own  boss  in 
the  sense  that  it  has  no  public  regulation 
of  its  rates  or  prices  for  its  product. 

These  statements  as  to  conditions  under 
which  a  water  works  utility  must  operate 
as  compared  with  a  private  industry  is 
true  in  a  sense  whether  it  is  under  state 
regulation  or  home  rule.  In  both  cases 
it  is  public  regulation  by  the  people.  The 
question  under  discussion  by  so  many  in 
our  state  is  which  method  of  regulation  is 
to  the  best  interests  of  all  concerned. 

Puhlic  Utilities  Mu^t  be  Regulated 

The  public  utility  business  by  nature 
should  be  and  must  expect  to  be  subject 
to  public  regulation.  The  only  real  fault 
or  complaint  along  this  line  which  utili- 
ties should  file  is  that  it  is  discriminatory 
and  grossly  unjust  that  the  public  should 
"regulate"  utilities,  which  mean  keeping 
profits  down  to  rock  bottom  and  far  below 
in  many  instances  and  at  the  same  time 
net  "regulate"  the  control  of  the  state's 
natural  resources  and  necessary  commodi- 
ties upon  which  utilities  must  depend  to 
operate  their  plants. 

Public  control  of  utilities  and  failure 
to  control  the  business  which  furnishes 
utilities  with  necessary  operating  supplies 
has  resulted  during  the  last  few  years  in 
the  utilities'  already  deflated  purse  becom- 
ing leaner  and  leaner,  with  the  contents 
of  same  filling  the  purse  of  private  in- 
dustry in  enormous  profits.  The  State 
Public  Utilities  Commission  is  not  at  fault 
in  this.  The  fault  lies  in  the  provision 
by  our  government  for  regulation  of  one 
class  of  business  while  another  class  is 
earning  large  profits  from  money  from  the 
first  class,  all  unmolested,  because  no  au- 
thority has  been  provided  to  regulate  cer- 
tain private  industries. 

This  discussion  is  not  presented  for  the 
purpose  of  registering  an  objection  on 
the  part  of  a  public  utility  against  public 
control  of  its  business.  Its  object  in  part 
is  to  state  that  both  home  rule  and  state 
regulation  of  utilities  are  controlled  by 
the  people,  of  which  control  so  many  are 
jealous.  Its  object  further  is  to  call  atten- 
tion to  the  fact  that  the  general  public 
does  not  realize  that  the  public  utilities 
have  suffered  enormously  in  depleted  earn- 
ings and  heavy  losses  during  the  last  few 
years,  when  other  industries  were  grow- 
ing fat,  and  that  the  small  increases  in 
rates  authorized  from  time  to  time  recent- 
ly by  the  State  Public  Utilities  Commis- 
sion were  absolutely  necessary  in  prac- 
tically every  case  to  barely  keep  the  util- 
ities alive. 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1431  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:   Plymouth  BIdg. 

Pittsburgh:  Henry  W.  Oliver  Bldg.  St.  Louis:  Security  Bldg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust  Bldg.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  Bldg.  Dallas:  Scollard  Bldg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL 

We  Ship  Rods  for  Trial  — who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings      Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY.  WALKERVILLE.  ONT. 

Therelore  No  Duly  tor  Purchaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


^# 

CUT  that  NtXT  JOB  with  a 

^^Rft 

STRICKLER 

HH 

1    Ratchet  Pipe  Cutter 

^ 

Cuts    either    Cast    or 
.       Steel    pipe.      Cuts  a 
^  channel    in    the  pipe 
^^same   as  a  lathe  cut. 

1 

^^  Each  size  cuts  a  range  of 
F      sizes.    Catalog  on  request. 

^M 

h.     W.W.  STRICKLER 
%         &  BROS. 

^       COLUMBUS,  OHIO. 

American  Cast  Iron 
Pipe  Company 

Manufacturers  of 


BIRMINGHAM.  ALA. 

Sales  Offices: 

Birmingham,  Ala.  . 


('..lumlriis,  Oh 
MiiiiKttpulis,  Minn. 
New  Yi-rk  City 
Chi.aj;".  111. 
Itullas.  Texas 
Kansas  City.  Mo. 
San  Franeisco,  Cal. 
li.is  Aiicelps.  t'al. 


Box  ! 

607  Ne\v  Hayden  Buildil 

713  I'lyuioutll  BuilcUi 

,  .  .  No.  1  Broadw 

512  First  National  Bank  Buildil 

.    1217  Pru-toiian  Buildii 

71B  Si-arritt  Buildil 

.   711  Bullioa  Buildil 

339  OitizoMS  Nati'Muil  Bnuk  Buildil 
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What  tftr  People  Have  Forgotten 

The  people  of  our  state  do  not  appear 
to  remember  that  from  January  1,  1913, 
to  January  1,  1917,  the  State  Public  Util- 
ities Commission  lowered  rates  for  utility 
service  throughout  the  state  to  the  ex- 
tent that  over  $5,000,000  was  saved  to  the 
consumers  during  that  period. 

The  general  public  apparently  does  not 
realize  the  tremendous  significance  of  the 
fact  that  during  the  last  few  years  the 
increase  in  the  cost  of  money  to  the  pub- 
lic utilities  has  been  three  times  that  to 
manufacturing  industries,  and  that  the 
only  way  capital  can  be  secured  fcr  our 
utilities  is  in  the  open  market  in  com- 
petition with  these  other  more  attractive 
securities. 

Our  people  fail  to  realize  the  signific- 
ance of  the  fact  that  in  the  United  States 
today  the  investment  in  public  utilities, 
exclusive  of  railroads,  amounts  to  approx- 
imately $15,000,000,000,  of  which  about 
$1,250,000,000  is  in  Illinois,  and  that  this 
immense  investment  has  not  been  made 
by  a  favored  few,  but  by  the  people  them- 
selves who  hold  utility  securities.  In  Chi- 
cago alone  $565,000,000  is  invested  in  util- 
ity companies,  being  more  than  tw-ice  as 
large  as  Chicago's  investment  in  its  own 
utilities.  These  figures  represent  book 
value.  Reproduction  of  our  utilities  as 
of  today  would  show  a  much  larger  in- 
vestment than  is  indicated  by  these  fig- 
ures here  submitted. 
Capital  Invested  in  Utilities  Xot  Appre- 
ciated 

The  general  public  does  not  realize  that 
it  is  benefited  directly  and  otherwise  more 
by  the  capital  invested  in  its  public  util- 
ities than  in  any  other  enterprise  within 
its  borders,  yet  the  tendency  on  the  part 
of  the  public  generally  is  to  abuse  or  fail 
to  appreciate  capital  invested  in  its  util- 
ities more  than  in  any  other  industry. 

Those  who  are  opposing  state  regulation 
do  not  know  the  great  value  and  impor- 
tance of  having  uniform  systems  of  ac- 
counting, well-established  standards  for 
service,  equipment,  etc.,  for  all  the  utili- 
ties in  force  throughout  the  state,  all  of 
which  have  been  brought  about  by  state 
regulation  and  which  cannot  be  provided 
or  maintained  otherwise. 

The  general  public  is  woefully  igno- 
rant, indifferent  or  forgetful  of  all  of  this, 
largely  because  the  utilities  have  failed 
to  talk  frankly  to  the  people  as  they 
should. 

While  the  public  utilities  as  a  class 
have  hesitated  to  go  on  record  in  ex- 
pressing an  opinion  about  state  regula- 
tion, yet  it   is  a  fact  that   many  utilities 


have  chafed  under  the  apparent  delays  in 
securing  absolutely  necessary  relief 
through  the  State  Utilities  Commission, 
and  when  relief  would  finally  come  it 
would  often  be  inadequate  to  provide  for 
Increases  in  operating  costs  subsequent  to 
the  time  when  applications  for  increased 
rates  were  filed. 

Composing  Conflicting  Interests 

We  as  utilities  must  realize  the  fact 
that  the  State  Commission  has  been  deal- 
ing with  a  public  sentiment  invariably 
strongly  prejudiced  against  public  utili- 
ties, which  made  it  difllcult  for  the  peo- 
ple to  understand  the  absolute  necessity 
and  justice  of  increased  rates  for  service. 
The  Commission,  a  representative  of  the 
people,  has  the  people  to  consider  as  well 
as  the  utilities.  Few  of  our  communities 
realize  as  we  utilities  do  that  they  owe 
the  State  Public  Utilities  Commission  a 
real  debt  of  gratitude  for  having  tided  the 
utility  business  of  the  state  over  the  most 
dangerous  and  difficult  period  in  history, 
when  commodity  prices  soared  from  100 
to  300  per  cent,  above  normal,  and  at  the 
same  time  holding  rates  for  utility  service 
down  to  a  very  small  fraction  of  this  in- 
crease in  general  commodity  costs. 

Though  the  utilities  have  suffered 
greatly  during  this  difficult  period,  it  is  a 
remarkable  fact  that  our  state  regulatory 
body  has  handled  the  situation  without  a 
single  case  of  a  utility  ceasing  to  func- 
tion.. 

Rates  for  service  seems  to  be  the  point 
around  which  practically  all  criticism  of 
state  regulation  on  the  part  of  the  general 
public  centers.  Illinois  has  no  reason  to 
complain  about  its  utility  rates  for  serv- 
ice, particularly  about  water  rates.  The 
average  highest  rate  for  water  in  Illinois 
is  .304  cts.,  and  the  average  best  commer- 
cial rate  is  .13  cts.  per  thousand  gallons, 
as  of  Jan.  1,  1921,  which  is  considerably 
lower  than  the  average  rates  in  other 
states. 

Confidence  in  utility  investments  must 
be  restored.  The  interests  of  the  public 
will  best  be  served  by  having  it  so,  re- 
gardless of  the  direct  effect  it  may  have 
on  the  utilities  themselves. 

Regardless  of  the  attitude  of  the  public 
utilities  toward  state  regulation,  anything 
less  than  state  regulation  of  our  utilities 
will  mark  the  complete  collapse  of  the 
market  for  utilities  securities  and  thus  de- 
stroy the  very  foundation  and  framework 
of  our  entire  economic  structure. 

This  paper  by  Mr.  Roos  was  read  before 
the  recent  joint  meeting  of  the  Illinois 
and  Iowa  Sections  of  the  American  Water 
Works  Association. 
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JOHN  W.  ALVORD    ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage        Water  Works 
HARTFORD  BUILDING,  CHICAGO.  ILLINOIS. 


(ttitiil  Engineer 

WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 


CHAS.  BROSSMAN 

CONSULTING  ENGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting 
Plants— Supervision  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals—  Expert  Testimony. 


Merchants  Bank  BIdg. 


INDIANAPOLIS,  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

POWER  Developments  Water  Supply 

Sewerage 


KELSEY  BUILDING 


GRAND  RAPIDS.  MICH. 


CHICAGO  PAVING  LABORATORY 

I..  Rirschbraun  U.  W.  Skidmore 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation,  Design,  Specifications,  Reports,  Testing. 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  frotn  Staff  of  Col.  Geo.  E.  Waring.  Jr. ) 

Consulting  Engineers.    Specialists  in  Drainage,  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates,   Surveys,    Plans   and    Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &  SMITH 

CHEMICAL    ENGINEERS 

Consulting   Paving  Engineers 

A.  W.  DOW,  Ph.  B.,      -       Mom.An.pr.  Iii5t.  fh-Engrs. 
K.  P.  SMITH,  I'h.  li.,     -     M.-m.Am.r.  Suu.  Civil  Ent-rs. 

Aspbalt.  Bitumens,  Paving,  Hydraulic  Cement,  Engineerlno  Materials 
131-3  E.  23rd  Street         NEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  and  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operating 
Coats.     Reports  and  Estimates  for  Bond  Issues. 

212  W.  Cortland  St.  Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  and  Street  Inspection.     Testing  and  In- 
spection ol  Materials* 

Offices:    22QuincySt.  Laboratories:    742  E.  39th  St. 

CHICAGO,  ILL. 


Nicholas  S    Hut    Jr  is    F.  Ferguson 

HILL  «&  FERGUSON 

CONSULTING  ENGINEE,RS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 
Reports    Investigations    Valuations    Rates.  Design 
Construction    Operation    ManaKt-ment. 
Chemical  and  Biological  Laboratories. 
112  E.  19th  Street  New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.  Specifications  Improved. 
Expert  in  Valuation  anil  Litigation.    32  years*  experience. 

1  Broadway  NEW  YORK  CITY 


ROBERT  W.  HUNT  4  CO.,  Engineers 

Inspection  —  Tests  —  Consultation 

HAVING  MATERIALS,  CAST  IRON  PIPE. 
STEEL  AND  CEMENT 

Chemical  Cement  and  Physical  Laboratories 
2300  Insurance  Exchange  CHICAGO.  ILL. 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nat'l  Bank  BIdg.     CINCINNATI,  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purification       Seiveratfe 
Sewage  DiapoBal       Land  Drainage 


22  N.  Carroll  St. 


MADISON.  WIS. 
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DAVID  MACNAUGHTON 

CONSULTING    ENGINEER 

ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports,  Investigations,  Valuations,  Rates 
and  Design  Construction. 

Central  Building  FORT  WAYNE,  IND, 


ALEXANDER  POTTER,  C.  E. 

HYDMULIC  ENGINEER  AND  SANITARY  EXPERT 

50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal,  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated— Expert  Testimony— 
Plans  and  Estimates. 


Testing,         Consultation,        Bitumens,        Paving, 
Inspection,  Specifications,   Asphalts,   Road  Oils. 

Isaac  van  Trump 

ENGINEERING  CHEMIST 

2337  South  Paulina  Street.  CHICAGO,  ILL. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile— Fire  Brick 

Harris  Trust  Building,        CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Dispoial.     Pavements  and  Roads. 

Hartford  Building.  CHICAGO,  ILL. 


HERMAN  STENSRUD 

MARQUETTE,  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE,SSEMER,  ALA. 


JAMES  P.  WELLS.  gJ^grN^^H^K'^ 

Surveys,  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements,  Preparation  of  Plans,  Supervision 
of  CoDBtruction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Office.  249  Cutler  Bldg..  Rocbester,  N.  Y. 

Chicago,  \\\.      New  York  City.       Knoiviile,  Tenn.      Toronto,  Onl. 


CHLORIDE    OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Widener  Building  PHILADELPHIA.  PA. 


3i^romf>t  WAci>m»tiA 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 


KALAMAZOO  f  °rt  «  m.ch|«  co, 

594  EAST  MAIN   ST. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


South  Water  St. 


NEWBURGH,  N.  Y. 


FOR  SALE! 

One  Concrete  Mixing  Plant.  All  steel  construction. 
Large  Bins:  Tar  and  Asphalt  Heaters  on  wheels;  Convey- 
ors. Thirty  h  p.  Portable  Boiler  and  Engine  on  wheels. 
Sold  with  or  without  power. 

Plant  located  in  Eastern  Pennsylvania. 

Also— Oil  Pull  Tractors,  new  and  used;  sizes,  12-20-16-30 

20-40-30-60.        Address 

B.  D.  REED  MACH.  CO.  N.  S..  Pittsburgh.  Pa. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

15th  and  Lehigh  Ave.     PHIUDELPHIA.  PA. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (All  styles) 


Regular  and 
Special 
Grates  or 
Strainers  for 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road.  CLEVELAND,  OHIO. 
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Construction  News  and  Equipment 


EQUIPMENT  EMPLOYED  ON  ROAD 
CONSTRUCTION  IN  MINNE- 
SOTA IN  1920 

By   O.   L.   Kipp,  Cun.^truction   Engineer,  Min- 
nesota  Highway   Department^   920    Guar- 
dian Life  Bldg.,  St.  Paul,  Minn. 

Plans  were  prepared  sufficiently  in  ad- 
vance during  the  early  part  of  1920  so  that 
a  large  amount  of  work  was  placed  under 
contract  during  the  early  part  of  the  sea- 
son. In  fact,  by  the  first  of  June  it  be- 
came apparent  that  it  would  not  be  pos- 
sible to  place  under  contract  all  of  the 
work  which  had  been  contemplated  by  the 
counties,  and  for  which  plans  were  being 
rapidly  completed.  A  questionnaire  was 
therefore  sent  to  all  the  highway  engi- 
neers in  the  state,  requesting  information 
as  to  the  status  of  the  uncompleted  con- 
tracts in  each  county  and  the  amount  of 
the  various  types  of  road  building  equip- 
ment actually  in  service,  and  the  date  on 
which  any  of  it  would  be  released  for 
additional  work.  The  information  secured 
by  this  questionnaire  confirmed  the  opin- 
ion of  the  department  that  the  amount 
of  work  already  placed  under  contract 
was  more  than  sufficient  to  keep  all  of  the 
available  equipment  busy  for  the  re- 
mainder of  the  season,  and  it  was  there- 
fore determined  to  issue  an  order  to 
abandon  further  lettings  of  road  work, 
except  where  it  could  be  shown  that  equip- 
ment was  available  for  the  construction 
of  the  project  or  where  the  work  was  of 
an  unusually  urgent  nature. 

A  tabulation  of  the  data  received  on 
this  questionnaire  revealed  the  fact  that 
the  number  of  men  and  the  quantity  of 
equipment  and  stock  actually  engaged  in 
highway  construction  in  the  state  com- 
prised the  following  totals: 

6,092  men  employed,  36  steam  shovels, 
26  locomotives,  281  dump  cars,  98,523  lin. 
ft.  of  track,  145  elevating  graders.  363 
blade  graders,  1,168  wheel  scrapers.  1.011 
slip  scrapers,  526  fresnos.  1,460  dump 
wagons,  69  mixers,  30  finishing  machines, 
466  motor  trucks,  91  trailer  wagons,  156 
tractors.  57  loading  bins,  31  belt  loaders. 
14  derricks,  23  drag  lines,  26  screens,  6,212 
horses  and  mules,  18  pile  drivers.  44 
pumpi/  13.000  lin.  ft.  pipe.  2  asphaltic 
heatir.g  plants,  and  2  steam  rollers. 


The  total  volume  of  work  which  the 
foregoing  equipment  were  able  to  com- 
plete during  the  season  of  1920.  was  as 
follows: 

Grading — 1,120.9  miles,  comprising  9,- 
409.849  cu.  yds.  of  excavation,  costing  |5,- 
737,016.36,  the  average  cost  per  cu.  yd. 
for  the  grading  being  61  cents,  which  in- 
cludes the  cost  of  overhaul,  loose  and 
solid  rock  excavation. 

Gravelling — 831.69  miles,  comprising 
1.023.992  cu.  yds.  of  gravelling  costing 
.$2,481,700.82.  This  is  an  average  of  1,230 
cu.  yds.  of  gravel  per  mile,  costing  $2.42 
per  cu.  yd. 

Paving— 12.39  miles  of  Asphaltic  Con- 
crete, comprlsma:  107.546  sq.  yds.  of  pav- 
ing costing  $325,699.08.  Also  66.98  miles 
of  Portland  Cement  Concrete,  comprising 
714.361  sq.  yds.  of  paving  costing  f2.22S.- 
616.69. 

Clearing  and  Grubbing — 3,275.18  acres, 
costing  .$240,540.89. 

Guard  Rail— 205,555  lin.  ft.  or  39.0 
miles,  costing  $134,529.33,  which  is  an 
average  cost  of  $3,449.48  per  mile. 

Tile  Drain— 613.341  lin.  ft.,  or  116  miles, 
costing  $166,915.42,  which  is  an  average 
cost  of  $1,611.34  per  mile. 

Portable  Culverts — 153,923  lin.  ft.,  cost- 
ing $332,102.87. 

Monolithic  Culverts — 335.  containing 
7.054.81  cu,  yds.  of  concrete,  costing  $325,- 
112.98. 

Bridges— 198,  costing  $1,716,797.91. 

Total  Cost  of  Construction — Completed 
on  state  roads  in  the  year  1920,  includ- 
ing miscellaneous  items  not  enumerated 
above  $14,405,091.06. 

State  Aid— $1,250,202.20  paid  on  1920 
construction. 

Federal  Aid— $2,711,620.00  paid  on  1920 
construction. 

During  the  season  of  1920  17  paving 
contracts  were  under  construction,  in 
which  various  methods  and  types  of 
equipment  were  used.  The  high  records 
for  progress  were  made  on  three  proj- 
ects, namely:  Project  No.  114,  Sherburne 
County.  Project  No.  107,  Watonwan 
County,  and  Project  No.  64,  Rice  County. 

On  the  first  of  these  projects  a  cen- 
tral mixing  plant  was  used,  which  was 
equipped  with  a  6-bag  mixer.  The  aver- 
age pavement  laid  on   this  contract  was 
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870  sq.  yds.  per  day,  with  a  maximum  of 
2,196  .sq.  yds.  laid  in  an  actual  running 
time  of  slightly  less  than  10  hours.  The 
plant  was  so  equipped  that  the  mixer  dis- 
charged in  8  seconds,  and  the  time  for 
charging  the  mixer  was  not  over  5  sec- 
onds. It  is,  therefore,  apparent  that  this 
equipment  was  capable  under  perfect  con- 
ditions of  delivering  an  even  greater 
yardage  during  a  10-hour  day. 

On  the  second  of  these  a  central  pro- 
portioning plant  was  used,  the  material 
being  hauled  from  this  plant  with  2  and 
21/2  ton  trucks,  equipped  with  pneumatic 
tires,  and  an  ordinary  dump  body  divided 
into  two  compartments.  A  4-bag  paving 
mixer  was  used  on  this  work,  and  the 
average  output  per  day  was  681  sq.  yds. 
The  maximum  output  was  1658  sq.  yds. 
The  subgrade  on  this  project  was  in  a 
very  satisfactory  condition  during  the 
time  of  operation,  except  for  a  period  of 
a  week  or  ten  days  when  frequent  rains 
seriously  affected  the  progress  of  the 
work  and  the  general  subgrade  conditions. 

On  the  third  of  these  paving  jobs  a 
central  proportioning  plant  was  used  with 
industrial  haul  from  the  plant  to  the 
mixer.  Both  steam  and  gasoline  engines 
were  used,  but  it  is  believed  that  the 
gasoline  engines  proved  more  satisfac- 
tory on  account  of  their  light  weight 
and  low  center  of  gravity.  The  mixing 
equipment  consisted  of  a  mixer  mounted 
on  a  steam  shovel  base,  and  a  tower  of 
structural  steel  built  over  it  for  hoisting 
the  batch  boxes.  The  base  also  carries 
the  hoisting  engine  used  for  this  pur- 
pose. The  whole  is  pulled  by  a  35-horse- 
power  steam  tractor,  which  supplies  steam 
to  both  the  hoist  engines  and  the  up- 
right engine,  which  turns  the  mixer.  The 
average  output  of  this  plant  was  736  sq. 
yds.  per  day,  while  the  maximum  output 
was  2,145  sq.  yds.,  which  were  laid  in 
10  hours  and  21  minutes  mixing  running 
time. 

The  specifications  on  all  of  this  work 
required  a  1-2-4  mix,  and  the  average 
thickness  was  a  7  1-5  ins.,  the  pavement 
being  6%  ins.  at  the  side  and  7%  ins. 
i-.t  the  center,  with  a  curved  crown  and 
flat  base. 

The  engineering  and  supervision  of  the 
1920  construction  was  under  the  immedi- 
ate supervision  of  the  highway  engineers 
of  the  counties  in  which  the  work  was 
situated.  The  method  of  handling  the 
work  varied,  according  to  the  require- 
ments of  the  various  projects.  The  num- 
ber of  engineers  employed  in  supervising 
this  work  is  estimated  at  275  engineers 
and    instrument    men,    besides    rodmen, 


chainmen,  and  miscellaneous  assistants. 
This  estimate  does  not  include  the  force 
employed  by  the  central  office  of  the  high- 
way  department. 


HOUSTON  CONSTRUCTION  CO. 
PAVES  109  FT.  PER  HOUR 

Winter  weather  has  no  effect  on  road 
building  programs  in  Texas.  Early  in 
January  the  Houston  Construction  Co., 
Houston,  Texas,  started  work  on  a  15i/^ 
mile  contract  on  State  Highway  No.  3, 
Orange  and  Beaumont  Road. 

Remarkable  results  are  being  attained 
on  this  work.  When  W.  S.  Warfield. 
Vice  President  and  General  Manager  of 
the  Company,  bought  his  21-E  Smith 
Paver  last  Fall,  he  looked  over  the  work 
done  by  Alan  Jay  Parrish,  who  established 
a  1920  record  of  779  ft.  in  10  hours,  with 
an  average  of  450  ft.  per  day  for  the 
whole  season.  Mr.  Warfield  claimed  at 
that  time  that  he  would  break  this 
record.  And  it  looks  as  though  he  would 
— in  fact,  he  has  already  laid  almost  as 
much  in  a  seven  hour  day  as  Mr.  Par- 
rish did  in  ten  hours. 

The  Texas  job  is  utilizing  Lee  Body 
trucks  instead  of  the  industrial  railway 
system  for  transporting  the  aggregates  to 
the  paving  mi.xer.  The  material  yards 
are  located  at  Orange,  Tex.  right  along 
the  road  that  is  being  built.  A  Byers 
crane  connected  to  a  stiff  leg  derrick, 
with  a  clam  shell  bucket,  handles  all  the 
materials,  loading  them  into  material 
bins  direct  from  the  cars  on  the  railway 
sidings. 

Fifteen  trucks  are  used  to  keep  the  pav- 
ing mixer  supplied  with  the  aggregates. 
The  trucks  are  loaded  from  material 
bins  which  measure  the  correct  quanti- 
ties of  sand,  stone  and  cement  auto- 
matically. A  four  bag  batch.  l-2-3i,2  pro- 
portioned full  minute  mix  is  required  by 
the  state. 

The  tmcks  are  run  onto  a  turn-table 
just  ahead  of  the  paver,  where  they  are 
turned  and  then  backed  up  to  the  paver 
skip.  They  then  dump  their  loads  di- 
rectly into  the  closed  end  skip. 

The  working  schedule  has  all  been  well 
arranged  so  that  there  are  only  43  men 
on  the  entire  job,  including  those  at  the 
material  yards,  on  the  trucks  and  at  the 
paving  mixer  and  finishing  machine. 

It  is  a  16  ft.  road,  average  thickness 
6i/J-in.  On  the  first  five  days,  3,600  lin. 
ft.  were  laid,  an  average  of  720  ft.  per 
day.  The  biggest  single  day's  run  was 
762  ft.  in  seven  hours.     Mr.  Warfield  ex- 
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KO^rHRING 

The  Paver  of  Low  Mixing  Cost 

T7  VERY  second  of  time  saving  means  money  saving — profit  making  on 
-"-^  a  paving  joh.  The  paver  that  is  lowest  in  cubic  yard  mixing  cost  is 
the  cheapest  mixer.     Any  other  is  costly. 

Extra  Yardage  Built  in  Heavy  Duty  Construction 

Koehring  mixers  are  designed  to  give  the  Heavy  duty  construction  is  but  another 
lowest  mixing  cost.  Centralized  control  term  for  dependability — and  dependabil- 
— the  many  automatic  actions  found  only  ity  pays  a  big  extra  profit  in  trouble-free 
on  Koehrings  enable  the  operator  to 
maintain  that  day  after  day  speed  of  op- 
eration which  means  a  big  season's  extra 
yardage. 


-.-«-*.-'::Kii-Kvi->.o-:.Ci 


continuous  operation — which  means  low- 
est mixing  cost. 

Koehring    mixed    concrete    is    dominant 
strength  concrete. 

Write  for  Koehring  Paver  Details 

Koehring  low  mix  cost  — dependability — can't  be  wished 
into  a  mixer.  It  must  be  built  in.  It  is  built  into  Koehr- 
ings.    Investigate.    Write  for  details  of  Koehring  pavers. 

Koehring  Machine  Co. 

MILWAUKEE,  WISCONSIN. 


KOEHRING  SIZES 

in  cubic  feet  mixed  concrete 

Pavers:     10,  14,  21  and  28  cubic  feet  mixed 

ccncrete.  Standard  wet  batch  rating.  Boom 

and  bucket  and  spout    distribution,    steam 

and  gasoline.     Loading  derrick,  multiplane 

traction. 

Construction  Misers.    Sizes;    4.  7, 10, 14,  21, 

28  cubic  feet  mixed  concrete. 
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pects  to  put  down  at  least  1,000  ft.  in 
nine  hours  after  the  job  gets  going  "full 
blast."  He  claims  the  mixer  will  handle 
it  easily  if  the  materials  can  be  brought 
up  fast  enough. 

Blaw-Knox  road  forms  are  being  used 
and  a  Lakewood  tamping  and  finishing 
machine.  The  paver  is  gasoline  equipped. 
A  swivel  spout  is  used  Instead  of  boom 
and  bucket  for  delivery  of  concrete  to 
the  road. 


THE  USE  OF  TRACTORS  ON  ROAD 
CONSTRUCTION  AND  MAIN- 
TENANCE WORK 

By  Louis  A.   Wilson,  Highway  Ent/ineer,  The 
Holt  Mfg.  Co.,  Peoria,  III. 

To  handle  every  phase  of  road  building, 
the  tractor  must  be  able  to  do  all  or  more 
than  men  and  teams  could  do;  the  tractor 
must  do  this  work  as  efficiently  and  in  a 
workmanlike  manner  at  a  lower  cost. 
The  ability  of  the  "caterpillar"  tractor, 
for  example,  to  handle  this  work  success- 
fully can  better  be  appreciated  by  this  de- 
tailed account  of  performance  records 
gathered  from  many  operations  over  the 
entire  United  States. 

Stump  Pulling 

Clearing  the  right-of-way  is  quite  often 
the  first  step  necessary  before  the  grad- 
ing operations  can  begin.  In  the  past, 
stumps  have  been  removed  largely  by  the 
use   of  dynamite.     The   power   and   flexi- 


rlG.     1.       TKX-TiiX     ■■CATERPILLiAR" 
PULLING  OUT  A  24-IN.  STUMP. 

bility  of  the  tractor  has  provided  a  new, 
and  in  many  cases  a  more  economical, 
method  for  removing  these  stumps. 

Mr.  Guy  L.  Shaw  has  used  the  5-ton 
"caterpillar"  during  the  past  two  years, 
and  in  stump  pulling  has  established  an 
average  daily  record  of  200  stumps  or 
trees.  This  operation  was  in  the  Illinois 
river  bottom  lands,  completely  covered  by 
willow  trees  from  6  to  18  ins.  in  diam- 
eter. Figuring  all  the  charges  that  en- 
tered into  his  daily  operating  costs,   the 


price  per  stump  or  tree  removed  was  ap- 
proximately 15c. 

The  "American  Highway  Engineering 
Hand  Book,"  by  Arthur  H.  Blanchard, 
page  421,  under  the  subheading  of  "Pull- 
ing Stumps,"  states  the  following:  "The 
Holt  'caterpillar.'  60-h.p.  (10-ton)  will  re- 
move sound  stumps  up  to  18  or  20  Ins., 
and  the  'caterpillar'  feature  gives  it  a 
very  decided  advantage  in  getting  over 
uneven  or  swampy  ground.  *  *  *  it 
has  been  known  to  pull  100  stumps  per 
hour  for  7%  hours,  and  on  a  speed  test 
has   also   averaged    450   stumps   per   day. 

It  is  well  to  remember  in  this  connec- 
tion that  pulling  stumps  by  this  method 
eliminates  the  hazard  contingent  with  the 
use  of  dynamite  and  nitroglycerine  caps. 
The  tractor  requires  but  two  or  three 
men,  one  to  drive  the  tractor  and  one  or 
two  men  to  make  hitches  on  the  stumps. 
It  not  only  pulls  the  stumps  out.  but  with 
the  same  power  it  drags  them  to  the  pile 
where  they  are  burned,  thus  reducing  the 
labor  necessary  in  clearing  up  the  land 
after  the  stumps  have  been  blasted  out, 
cind  pieces  strewn  all  over  the  ground. 

Tractors  and  Wheel  Scrapers 
After  the  roadway  has  been  cleared  of 
trees  and  stumps,  various  methods  of 
grading  may  then  progress.  Many  road 
builders  prefer  wheeler  outfits.  The  trac- 
tor with  a  train  of  wheelers  gives  a  new 
method  of  moving  dirt.  Both  the  5  and 
10-ton  "caterpillar"  are  used  with  wheel 
scrapers. 

The  Maney  wheelers,  made  by  the 
Baker  Manufacturing  Company,  Spring- 
field, 111.,  have  a  train  hitch  which  per- 
mits the  use  of  six  or  eight  Maney  wheel- 
ers behind  a  10-ton  "caterpillar."  Two 
men  operate  the  outfit,  one  man  to  drive 
the  tractor  and  one  man  to  load  and  dump 
the  train  of  six  wheelers.  This  work  is 
being  handled  by  Mr.  A.  G.  Millard,  con- 
tractor, Okmulgee,  Okla.  He  moves  dirt 
from  300  to  1,300  ft.  During  the  past 
season  300  cu.  yds.  of  dirt  was  the  small- 
est amount  moved  in  any  one  day.  Daily 
yardage  runs  from  300  up  to  600. 

To  obtain  such  daily  performance  rec- 
ords requires  pow-er,  traction  and  the 
ability  of  the  tractor  to  handle  the  train 
of  scrapers  in  narrow  quarters,  over  fresh 
fills,  and  all  other  conditions  of  rough  go- 
ing which  present  themselves  in  the  or- 
dinary routine  of  building  a  road.  The 
"caterpillar,"  with  six  Maney  wheelers, 
can  be  turned  in  a  space  not  to  exceed 
22  ft.  This  application  of  the  tractor  rep- 
resents    power,     speed,     increased     daily 
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^Thisking  The  Load  Away 

%^/  Equipped  with  a  clam  shell  bucket  the  P  &  H  Excavator-Crane 

■f  W       grabs  its  loads,  whisks  it  through  the  air,  drops  it  and  is  back  jor 
T    T       another  bite.     Coal,  ashes,  gravel,  sand,  earth,  are  thus  handled. 


With  a  magnet  and  one  man  to  operate,  a  P  &  H 
can  load,  unload  or  move  pi^  iron,  scrap,  building 
6teel. 

Exchangee  digging  bucket  for  a  magnet,  and  the 
same  man  can  excavate  a  cellar  or  a  ditch,  level  a 
hill  or  road;  and  with  a  back-filling  bucket  fill  up  the 
ditch  again. 


With  other  attachments  to  the  hook,  pile  driving 
can  be  done;  beams  or  structural  pieces  for  bridgts 
or  buildings  can  be  set.  For  speed  and  esse  cf 
handling  most  anything,  a  P  &  H  is  adapted.  There 
are  so  many  uses  for  it  that  it  pays  dividends  at  all 
times. 


New  Bulletin  5X  has  many  photosraphic  illustrations  of  applications.     A  copy  is  yours  for  the  asking. 

m  EXCAVATOR-CRAiyE 

EXCAVATING  MACHINERY  DIVISION 

PAWLING  &  HARNISCHFEGER  CO. 

In  Milwaukee  since  I88-J. 

New  York.  50  Church  St.;    Philadelphia,  Stephen  Girard  Bld«  ;    Pitlsbureh,  Fidelity  BIdg., 
Chicago,  Monadnock  Block;    New  Orleans,  Whitney  Central  Bldg.;    San  Francisco   Monad- 
nock  BIdg.;    Los  Angeles.  Central  Bldg.;    Seattle,  L.  C.  Smith  Bldg.;    Portland,  Yeon  Bldg. 
Selling  Ageirts  in  16  other  cities. 
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FIG.    L'.      THE   A.   G.    WILLARD   OUTFIT,   A    10-TOX    "CATERPILL.Ar."    WITH    SIX 
•■MAXEY"  AVHEELERS  MOVING  300  TO  500  CU.  YDS.  OF  EARTH  PER  DAT. 


yardage,   and   reduces  the  cost  per  cubic 
yard. 

In  the  mountainous  part  of  Kentucky, 
where  road  grading  is  quite  often  allotted 
to  the  steam  shovel,  two  5-ton  "caterpil- 
lars," each  with  two  "Maney"  wheelers, 
are  doing  the  work  cheaper  and  faster 
than  had  heretofore  been  done  by  the 
steam  shovel  and  a  string  of  wagons. 
Mitchell,  Townsend  &  Carter,  Clay,  Ky., 
with  4  "Maney"  wheelers,  2  tractors  and 
only  6  men,  move  an  average  of  550  cu. 
yds.  of  dirt  per  day,  a  distance  of  approx- 
imately 500  ft.  They  cut  down  heavy 
grades  and  make  deep  fills  with  this  out- 
fit. Not  being  tied  down  by  custom  or 
habit,  these  contractors  have  found  in  the 
tractor  power,  economy  and  speed  in  mov- 
ing dirt  with  w-heel  scrapers. 

Tnictnrs  (iiul  EJrvatiihg  Grtirlers 

In  some  parts  of  the  country  the  elevat- 
ing grader  is  the  predominating  method 
of  moving  dirt.  Reports  read  by  the  Re- 
search Committee  at  the  annual  meeting 
of  the  Northwestern  Association  of  Gen- 
eral Contractors,  Minneapolis,  Minn., 
March    11    and    12.    1921,    established    the 


fact  that  "caterpillar"  tractors  increased 
the  daily  output  of  an  elevating  grader 
about  30  per  cent.  The  report  further  in- 
dicated that  the  contractor  operating  a* 
grader  with  teams  will  sooner  or  later  be 
forced  to  get  rid  of  the  stock  and  use 
tractors.  The  cost  of  feeding  and  win- 
tering stock  is  an  economic  waste.  Ordi- 
narily a  10-ton  "caterpillar"  will  replace 
12  to  16,  and,  many  times,  18  head  of 
horses  or  mules  on  an  elevating  grader. 
The  tractor  speeds  up  the  work,  increases 
the  yardage  per  day,  and  reduces  the 
daily  costs. 

Some  contractors  have  gone  even  far- 
ther in  motorizing  their  elevating  grader 
outfit  and  use  5-ton  "caterpillars"  to  pull 
the  dump  wagons.  The  5-ton  will  take 
2  or  3  ordinary  dump  wagons,  or  1  or  2 
3%-yd.  dump  wagons.  In  either  case,  the 
5-ton  will  replace  2  or  3  drivers  and  6  to 
8  mules,  and  will  move  faster  and  more 
continuously  and  work  harder  and  will 
rest  less  than  stock  could  be  expected 
to  do. 

Comparative  figures  on  the  costs  of  op- 
erating elevating  graders  with  teams  and 


l-i' 


.V    10-TON   "CATERPILLAR"   ON   AN   ELEVATINi  I   i;1;.\M;i:    Will  I 
5-TONNERS   HANDLING  THREE   DUMP  WAGONS   EACH. 
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BEST  WAY  TO  DEVELOP 

DEEP  GRAVEL  DEPOSITS 

When  Material  Runs  to  Depth  Exceeding 

15  Ft.,  or  is  Under  Water,  Engineers 

Advise  Installation  of  a 

Sauerman  Dragline  Cableway 


It  is  now  generally  agreed  by 
engineers  who  tiave  studied 
the  economics  of  gravel 
production,  that  the  most 
satisfactory  equipment  for 
developing  the  average  pit 
is  a  Sauerman  Dragline 
Cableway  Excavator. 
The  ability  of  these  dragline 
cableway  excavators  to  work 
over  spans  of  200  to  700  feet 
or  more  and  dig,  elevate 
and  convey  from  pit  to  hop- 
per or  pile  in  one  operation 
enables  them  to  handle 
gravel  at  a  minimum  cost 
per  ton,  no  matter  how  smalt 
or  how  large  the  proposition 
may  be. 

They  are  suited  to  digging 
either  loose  or  hard  packed 
material,  operate  with  equal 
efficiency  whether  gravel  is 
in  a  dry  pit  or  partly  under 
water,  and  have  no  equal 
for  taking  gravel  from  the 
bottom  of  a  stream  or  pond. 
Evidence  of  how  Sauerman 
cableways  are  contributing 
to  the  success  of  hundreds 
of  commercial  sand  and 
gravel  producers  is  pub- 
lished in  Pamphlet  No.  14, 
a  copy  of  which  will  be  sent 
on  request.  If  your  gravel 
deposit  is  shallow,  or  lies 
on  a  hillside,  ask  also  for 
Pamphlet  No.  12,  describ- 
ing Sauerman  Power  Drag 
Scrapers. 

SAUERMAN  BROS. 

1142  Monadnock  BIdg.  CHICAGO 
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Here  Is  a  Road  Maintainer 

Every  City  and  Town 

Needs  This  Year 

At  last — a  motor-driven,  selt-contained  road 
maintainer  that  is  low  in  first  cost  and  in  oper- 
ating cost,  yet  high  grade  mechanically  in 
every  respect. 

More  and  Better  Work 

Under  average  conditions,  the  Utilitor  Road  Maintainer 
will  do  more  and  better  work  than  a  three-horse  outfit. 
One  mile  of  almost  impassable,  rutted  dirt  road  can  be 
dragged  into  boulevard  condition  in  six  hours  at  a  cost 
of  $5.00. 

Very  Low  Operating  Expense 

After  a  road  has  been  put  into  good  condition,  it  can  be 
maintained  for  from  one  dollar  to  one  dollar  and  a  half  per 
mile — depending  upon  the  width  oi  the  road. 

No  More  Poor  Roads  or  Streets 

There  is  no  reason  from  this  time  on  why  any  city, 
town  or  county  should  have  poor  roads  or  streets.  Ex- 
perience proves  that  it  is  not  how  big  a  drag  is  used, 
but  how  OFTEN  a  road  is  dragged — that  counts. 

Investigate  Its  Many  Advantages 

This  outfit  is  very  simple.  A  sixteen-year-old  bov  can 
operate  the  machine  and  do  a  good  job. 

It  can  be  turned  in  a  ten-foot  radius,  making  it  possible 
to  go  over  bad  spots  in  the  road  many  times  without 
covering  unnecessary  ground. 

Write  for  illuotrated  folder  which  shows 

photo(;raphic  examples  of  work  done  by 

the    Utilitor    Road    Maintainer.       Please 

Address  Sales  Division  R  12. 

MIDWEST    ENGINE    COMPANY 
INDIANAPOLIS,  U.  S.  A. 


Showing  side  and  rear  view  of 
Utilitor  Road  Maintainer 
equipped  with  five  foot  drag. 
Other  sixes  supplied  on  request 
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operating  elevating  graders  with  tractors 
.show  quite  a  variance  in  daily  savings  in 
favor  of  the  "caterpillars."  The  saving 
effected  by  the  use  of  tractors  varies  from 
$30  to  ?75  per  day,  depending  upon  the 
efficiency  of  the  operation  and  the  nature 
of  the  countfy  in  which  the  outfit  is  being 
worked. 

Fig.  4  illustrates  the  outfit  of  W.  C. 
Mullen,  contractor,  Vicksburg,  Miss.  On 
this  work,  a  race  track,  Mr.  Mullen  estab- 
lished a  record  for  moving  dirt  with  ele- 
vating graders.  The  following  data,  cov- 
ering this  operation,  will  show  in  detail 
the  various  items  entering  into  the  cost 
on  this  work,  the  equipment  used,  and 
the  high  daily  yardage  maintained 
throughout  the  year  as  a  result  of  the 
tractor's  consistent  performance: 

Size  of  "caterpillar,"  10-ton. 

Western  elevating  grader. 

Length  of  run,  500  ft. 

Width  of  cut,  50  ft. 

Number  of  dump  wagons,  14. 

Capacity  of  dump  wagons,  1%  yds. 

Time  to  load,  20  sees. 

Time  to  change  wagons,  15  sees. 

Total  yds.  loaded  per  day,  1,200  to  1,500. 

Distance  of  haul,  ayerage,  700  ft. 

Length  of  work  day,  10  hrs. 

Average  day's  work,  1.350  yds. 

Number  of  teams,  14. 

Number  of  mules  per  team,  4. 

Number  of  drivers,  14. 

Number  of  wagons,  14. 

Capacity  of  wagons,  II/2  yds. 

Time  of  load  and  change,  35  sees. 

Total  yds.  loaded  per  day,  1,200-1,500. 

Distance  of  haul,  average,  700  ft. 

Length  of  work  day,  10  hrs. 
Daily  Operating  Costs 

Team  and  Wagon  Costs: 
Team   and   wagon    and   harness 
investment — 

62  mules  at  $500  each $31,000.00 

14  wagons,  62  harness 5,750.00 

Daily  interest  on  investment  at 

8  per  cent.,  240  days $12.25 

Daily     depreciation    at    20    per 

cent.,  240  days  yr 30.62 

Repairs     1.00 

14  drivers'  wages  at  $3 42.00 

Feed  for  62  mules  at  $456.25 
per  yr.  each  for  each  of  240 
work  days,  each  mule  $1.90 — 

62  head 117.80 

Board  of  14  drivers  at  $1 14.00 


Interest  on  investment  per  day 

at  8  per  cent,  240  days $2.83 

Depreciation,  based   on    20    per 

cent,  and  240  days  per  year..  7.08 

Repairs    3.00 

Operator's  wages   8.00 

39  gals,  gasoline  at  30c  gal 11.70 

%  gal.  motor  oil  at  50 %c  gal. . .  .38 

1/10  gal.  trans,  oil  at  70c  gal. . .  .07 

4  gals,  track  oil  at  18c  gal .72 

4  lbs.  grease  at  15c  per  lb .60 

Board  of  2  men  at  $1 2.00 

Helper's  wages   (grader  man)..  4.00 

Cost  of  loading  1,350  yds $40.38 

Cost  for  loading $40.38 

Cost  for  hauling 217.67 

$258.05 

Cost  per  yd.  for  loading 0299c 

Cost  per  yd.  for  hauling 1612c 


.1911c 


Cost  for  hauling  1,350  yds $217.67 

Machinery  Costs: 
"Caterpillar"       and       elevating 

grader  investment  $8,500.00 


Sixty-two  mules  were  figured  through 
the  foregoing,  as  that  is  the  number  Mr. 
Mullen  keeps  on  hand  to  insure  52  head 
ready  for  work.  He  says  the  "caterpillar" 
does  the  work  of  32  mules. 

Such  records  as  these  are  continually 
gathered  by  the  research  division  of  the 
Holt  Manufacturing  Company.  The  fig- 
ures in  these  reports  are  taken  from  the 
contractors'  records,  and  are  approved  by 
the  contractor  himself  before  they  are  re- 
leased. In  this  way  the  company  is  in 
constant  touch  with  the  field  conditions 
under  which  the  tractors  are  operating 
and  with  the  results  being  obtained  by 
the  user.  Men  handling  this  research  di- 
vision are  engineers  who  are  familiar 
with  the  practical  application  of  tractors 
to  elevating  graders  and  other  dirt-mov- 
ing equipment. 

Tractors  and  Blade  Graders 

Probably  the  economy  of  using  tractors 
for  handling  blade  graders  can  best  be 
appreciated  by  a  condensed  report  from 
seven  counties  in  Georgia.  These  coun- 
ties have  kept  records  for  years,  showing 
the  costs  of  this  work  when  handled  by 
mules  and  the  costs  of  similar  work  since 
they   installed   "caterpillar"   tractors. 

In  the  seven  counties  11  "caterpillar" 
tractors  did  the  same  work  in  one  year 
which  formerly  required  239  mules  to  do. 
The  table  and  brief  analysis  of  the  seven 
Georgia  counties  here  given  show  a  con- 
densed report  of  the  economy  and  speed 
effected. 
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The  Michigan  Jr.  Gravel  Screener  and  Loader 

Takes  Gravel  out  of  Pit  or  Pile,  Screens  out  Sand  and 
Stones  and  Loads  the  Gravel  into  Wagons  or  Trucks. 

The  Michigan  Jr.  holds  the  low  record  of  cost  of 
handling  screeded  gravel  from  pit  to  wagon  or  truck. 
This  is  the  all-important  consideration,  Mr.  Con- 
tractor.    This  saving  is  your  profit. 

Machine  runs  up  and  down  side  of  pit  or  pile  on  a 
track  and  takes  off  slice  of  about  four  ft.  each  time. 
After  going  along  track  once,  track  is  moved  over 
and  loader  returned  along  side  of  pit  or  pile. 

The  Screener  and  loader  is  self-contained,  furnish- 
ing own  power,  and  has  attachment  on  screen  that 
prevents  clogging  with  clay,  clods,  etc. 

Machine  has  elevating  capacity  of  one  yard  per 
minute,  and  the  only  operating  expense  is  salary  of 
three  men,  under  ordinary  conditions.  One  operates 
machine  and  two  break  down  embankment. 

Sand  and  stone  are  conveyed  20  ft.  away  and  do  not 
have  to  be  moved.  Machine  moves  underown  power. 
Easily  moved  from  one  pit  to  another.  It  is  all  steel, 
engine  enclosed.  Saves  $30  to  $50  a  day  in  ex- 
penses and  makes  money  in  handling  gravel. 


Calho 
and 


un  Co 
conCr 


uncr  (Mtcb.)  on^na  four  machines, 
actors  own  three  others,  making 
seven  in  one  county. 


For  further  particulars  write  to 


THE  JORDAN  &  STEELE  MFG.  CO.,  Inc. 


CHARLOTTE.  MICHIGAN 


ONE  MAN  CAN  UNLOAD  AND  SPREAD  STONE  SIMULTANEOUSLY 


THE  BURCH 

STONE 

SPREADER 


You  can  save 
enough  in  only 
a  few  days  through  the  operation  of  a  Burcn  Stone 
Spreader  to  pay  for  it  completely.  Hundreds  of 
other  contractors  are  now  using  it  with  great  suc- 
Let  us  send  you  complete  information. 


A  unique  contrivaDce  which  enables  one  man  to  accomplish  the 
work  of  ten  men.  Spreads  as  it  unloads.  Uses  exact  amount  of 
stone  needed — no  more — no  less.  An  even  depth  of  stone  is 
distributed  at  all  times.    All  requirements  on  road  provided  for 

in  adjustments. 


t.;«f:r'H)n 


^-k. 


Dept.  G=4        THE  BURCH  PLOW  WORKS  COMPANY.       Crestline.  Ohio 


WM.  E.  DEE  CLAY  MFG.  CO. 

Proprietors  of  MECCA  CLAY  WORKS 

Manufacturers  of 

STANDARD  AND  DOUBLE  STRENGTH 

Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


'  Mecca.  Parke  County.  Ind..  on  C.  *  E.  I.  R.  R. 


(  Newport,  Vernii  Miou  <^ounl  y ,  lad.. 


>C.  \  E.  I.  R.  R. 


C^hicnf{n  Office, 
30  N,  I.iiSulle  Street. 
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ACTUAL    COMPARATIVE     PERFOR^L\XCE    AND     COSTS     OX     ROAD     GRADING     AND 

MAINTENANCE    WORK    IN    SEVEN   GEORGIA    COfXTIES   WITH 

TRACTOR    AND    TEAM    OUTFITS 


Sumter     Houston      Dooley      Lowndes 
3  112 


Counties       JIarietta  Macon 

No.  of  'Cat- 
erpillars" 1  1 

No.  mules 
previously 
used  25  34 

Investment 
of  tractor 
&  graders  $S.250.00   $8,500.00   $12,450.00   $19,355.00   $5,400.00  $4,960.00   $14,000.00    $72,915.00 

Investment 


Baldwin 


32 


72 


16 


48 


Total 
11 
239 


of   mules. 

harness 

&  graders  1 

.3,350.00 

17.020.00      17.200.00 

34.490.00 

8.280.00 

7.440.00 

27.140.00    1 

24,920.00 

Mi.  graded 

per  day 

10 

15 

11 

75« 

Work  days 

per  year 

200 

240 

200 

225 

200 

300      _ 

260 

162.5 

Caterpillar 

operating 

cost  per 

day 

$39.24 

$41.93 

$67.04 

$94.35 

$25.72 

$26.43 

$79.55 

$374.26 

Mule  equip- 

ment oper- 

ating cost 

per  day 

64.02 

111.49 

113.46 

225.13 

61.92 

37.44 

121.49 

732.95 

Saving  per 

day  by 

caterpillar 

24.78 

69.56 

46.42 

130. 7S 

36.20 

11.01 

41.94 

360.69 

Saving  per 

yr.  (7x10) 

4.956.01) 

16.694.00 

9.284.00 

29.425.00 

7.240.00 

3.303.00 

10.904.00 

81.807.30 

•Average 

Brief  Analysis  of  Performance 

an (7  Cosis 

$81,80 

7.30 

in  the 

Seven 

^eoroia  Co 

unties 

=  16.361  miles. 

Approximate   daily  mileage 75  miles 

Cost  per  mile  by  "caterpillar" -$4.99 

Cost  per  mile  by  mules 9.77 

11   tractors  replaced   239  mules. 

Initial    investment    tractor    out- 
fits     $72,915.00 

Annual  saving  effected  by  trac- 
tors       81,807.30 

"Caterpillar"  outfits  paid  for  themselves 

in  204  working  days. 

Additional  miles  which  could  be  graded 

with  annual  saving  = 


$4.99 

Initial     investment    for    mules 

and  equipment    $124,920.00 

Initial  investment  for  "cater- 
pillar" and  equipment 72,915.00 


Saving  on  initial  investment.  $52,005.00 
107   counties   in   State   of   Georgia   own 

and  operate  "caterpillar"  outfits. 

Using  Tractors  in  Hauling  Road-BuiUling 
Hater  in! 
Where   the   road    is   to   be   concrete   or 


FIG.  4.     W.  C.  MULLEN".  OP  VICKSBURG.  MISS..  OPERATING  A  lu-TOX   '  C.VTKU- 

PILL.VR"  ON   AX  ELEVATING   GRADER  AND   AVER.\GING   1.350    CU.    YDS.    PER 

D.\Y.      CUT   RUNS    AS    DEEP    AS   25    FT. 
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FIG.      .^1.        TEN-TON      CATERPILLAIi 
WITH  TWO  HEAVY  BLADE  ORADERS. 

gravel  surface,  the  "caterpillar"  tractor 
with  a  train  of  reversible  trailers  again 
plays  an  important  part  in  transporting 
the  heavy  tonnage  of  road-building  ma- 
terial. The  method  of  handling  a  traiu 
of  reversible  trailers  on  a  narrow  road- 
way is  interesting.  The  tractor  pulls  the 
train  of  loaded  trailers  up  to  the  stone  or 
gravel  already  dumped  on  the  subgrade. 
When  the  tractor  pulls  up  to  the  gravel 
on  the  subgrade  it  is  uncoupled  from  the 
train,  turns  in  its  own  length,  and  travels 
along  the  side  of  the  trailers  to  the  rear 
of  the  train.  Here  it  couples  on  and 
backs  the  train  to  the  gravel  already 
dumped  on  the  grade.  The  trailer  train 
is  then  dumped,  and  the  tractor,  being  on 
the  tail  end  of  the  train,  takes  the  train 
back  to  the  stock  pile  or  storage  bin  for 
more  material.  In  this  way,  as  illus- 
trated in  Fig.  6,  it  is  unnecessary  for  the 
tractor  to  turn  the  train  of  trailers  on 
the  roadway.  It  is  possible  by  this  meth- 
od to  work  on  very  narrow  roads  without 
inconvenience  or  lost  time,  at  an  ex- 
tremely low  cost  per  ton  mile. 

The  following  data,  reprinted  from  "En- 
gineering and  Contracting,"  on  hauling 
costs,  shows  the  lengths  of  the  different 
loaded  hauls,  the  tons  delivered  per  day, 
and  the  cost  per  ton  mile.  The  cost  data 
includes  such  items  as  interest  on  the  in- 
vestment, depreciation  based  on  the  thou- 
sand-day life,  labor,  gasoline,  oil,  etc.  The 
record  is  based  on  a  performance  of  18 
months,  during  which  time  approximately 
11,000  tons  of  material  were  delivered: 

"The  Holm  Page  Co.,  of  Rockford,  111., 
began  operations  about  the  middle  of  1919 
on  Project  No.  7,  a  stretch  of  the  Peoria 
road  extending  3  miles  north  and  4  miles 
south  of  Henry,  111.  In  November,  1919, 
when  they  were  forced  to  suspend  opera- 
tions for  the  year,  they  had  completed  ap- 
proximately 1%  miles  of  finished  pave- 
ment. It  so  happens  on  this  job  that  the 
only  available  siding  was  located  in  the 
town  of  Henry.  This  necessitated  a  ma- 
terial haul  of  4  miles,  part  of  which  haul 
was  through  a  low,  swampy  sectiou.  A 
10-ton      'caterpillar'     tractor     with     Troy 


FIG.  6.  USING  TRACTOR  AND 
TRAILER  TRAIN  FOR  HAULING 
GRAVEL  ON  A  ROAD  CONSTRUC- 
TION JOB. 

Top  : — Pulling:  up  to  Gravel  Previously 
Dumped,  Middle: — "Caterpillar"  Uncou- 
ples and  Goes  to  Rear  of  Trailer  Train. 
Bottom  : — Backing  Train  Preparatory  to 
Dumping  Trailers. 

trailers  was  employed  to  deliver  the  ma- 
terial to  the  job. 

"In  1920  a  5-ton  'caterpillar'  tractor 
was  added  to  the  outfit,  which  practically 
eliminated  teams  on  this  job.  The  cuts 
and  fills  were  very  light  and  the  surface 
was  very  hard;  being  an  old  gravel  road, 
scarifying  and  grading  was  done  with  an 
Austin  Rip  Snorter  and  a  'caterpillar' 
tractor.  With  this  combination  it  was 
possible  to  scarify  approximately  1  mile 
per  day  for  a  16-ft.  road  and  to  keep  the 
grading  eompleted  well  in  advance  of  the 
mixer.  This  work  being  done  under  the 
Illinois  Highway  Commission's  specifica- 
tions, which  allowed  only  Vi  in.  variation 
in  the  sub-grade,  and  being  held  strictly 
to  this  allowance,  it  was  found  after  some 
experimenting  that  to  insure  uninterrupt- 
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ed  operation  of  the  mixer,  correct  thick-  ization  which  had  been  perfected  by  Mr. 

ness  throughout  of  the  pavement  and  a  Frank  Miner  and  Mr.  Kirkendall.     It  is  a 

firm  sub-grade,  that  the  most  economical  result  of  serious  thought  and  contrivance 

method  was  to  hand-finish  the  sub-grade,  to  overcome  the  ever-present  labor  ques- 

considering  the  hard  gravel  surface  that  tion  and  delivery  of  material.    Every  man 

had  to  be  finished  within  ^,  in.  has  a  task  to  do  and  when  he  has  finished 

"The    sand    and    gravel    were   obtained  he   has   a   breathing    spell.     The     whole 

from  Chillicothe,  111.,  which,  being  on  the  scheme  works  to  the  end  of  having  each 

same    railroad    and   but   15    miles    away,  man  see  that  every  other  man  does  his 

ameliorated  considerably  the  difficulty  in  share  of  the  work,  w'ith  the  result  that 

obtaining  coarse  aggregate.    The  sand  and  the  concrete  mixer  is  going  full  blast  10 

gravel  were  unloaded  with  a  Byer's  auto  hours  a  day. 

crane  with  %  yd.  bucket  into  an  over-  "In  the  early  part  of  1920  a  small  in- 
head  bin.  The  'caterpillar'  and  trailer  dustrial  track  about  200  ft.  long  was  laid 
train  were  then  loaded  by  gravity  from  along  the  shoulder.  Small  cars  with  3- 
the  bin.  It  was  interesting  to  note  the  batch  boxes,  propelled  by  man  power, 
quantity  and  hauling  cost  of  the  material  were  used  to  bring  the  aggregate  from 
delivered  from  the  bin  to  the  sub-grade  sub-grade  to  the  mixer,  where  it  was 
and  the  method  of  placing  the  material  dumped  in  the  pan  with  a  small  self-pro- 
for  the  mixer.  To  obtain  the  greatest  net  pelling  crane.  With  such  an  outfit  it  re- 
load with  the  least  tare  weight  8-in.  side-  quired  41  men  on  the  concrete  crew  and 
boards  were  put  around  each  Troy  trailer.  the  highest  daily  record  was  250  ft.  of 
In  this  manner  5  Troy  trailers  with  side-  finished  roadway.  Recently  this  system 
boards  would  hold  as  much  as  6  regular  was  changed,  the  industrial  railway  dis- 
trailers,  or  a  net  load  of  30  tons.  carded  and  the  aggregate  wheeled  to  the 
"The  following  table  shows  the  differ-  pan.  This  required  placing  the  gravel  on 
ent  lengths  of  haul,  tons  delivered  per  10  the  sub-grade  and  the  sand  on  the  oppo- 
hours,  the  trip  time  and  the  cost  per  ton  site  shoulder.     This  system   required   30 

mile  for  the  various  lengths  of  haul:  

Haul  loaded  miles 1                      2                            4 

Tons  delivered  10  hrs 390  180                        120 

Cost  per  tone  mile 0.112  ct.  0.105  ct.                0.095  ct. 

Trip    time    50  min.    1  hr.  25  Min.     2  hrs.  30  min. 

"There  seems  to  be  some  question  still  =^^=^=^=^^^==^=^=^=^^= 

in  the  minds  of  contractors  as  to  which  men,  including  a  superintendent,  distrib- 

is  the  best  method  of  placing  material^  uted  as  follows: 

on  the  sub-grade,  in  the  ditch  or  on  the  "2  men  on  the  tamping  machine,  2  men 

shoulders.     All    methods   were   employed  at   the    spout,    1    engineer,    1    fireman,    2 

at  the  beginning  of  this  job,  but  finally  men  carrying  cement  from  the  stock  pile, 

the  gravel  was   dumped  on  the  one  side  1  man  dumping  cement  into  the  pan,  4 

of   the   sub-grade   and    the    sand   and    ce-  men  wheeling  gravel,  8  men  shoveling  (2 

ment  placed  on  the  opposite  shoulder.  for  each  gravel  wheeler),  2  men  wheeling 

"This  method  allows  room  on  the  sub-  sand,  2  men  shoveling   (1  for  each  sand 

grade   for   the  wheelers   to   work,   avoids  wheeler),  2  men  bringing  up  forms  and 

congestion  and  eliminates  a  great  deal  of  placing  them  in  advance  of  the  mixer,  2 

work,  which  would  result  if  the  material  men  covering  up  the  green  concrete  with 

had  been  placed  in  the  ditches,  or  if  the  each  and  sprinkling. 

gravel  had  been  placed  on  the  shoulder.  "Each  man  has  a  very  definite  task  to 

Waste  is  practically  eliminated,  the  gravel  perform,  and  with  such  an  arrangement 

and  sand  shovelers  being  able  to  keep  the  the  daily  average  is  415  lin.  ft.  per  day, 

sub-grade  and  shoulders  clean.    The  wide  or  738  sq.  yds.  of  finished  concrete.     The 

tires  of  the  trailers  smooth  and  roll  the  aggregate  is  mixed  in  a  4-bag  batch  Foote 

sub-grade.  mixer.      It    is   mixed   for   1    minute,    the 

"The  construction  methods,  being  sim-  time   being  regulated   by   a   batch   meter 

pie  and  flexible,  are  facilitated  by  a  com-  on  the  mixer.    The  mix  on  this  project  is 

plete  understanding  and  co-operation  be-  1:2:3^/^.     Two  men  set  the  necessary  660 

tween  the  contractor  and  the  resident  en-  lin.  ft.  of  forms  per  day. 

gineer.     The  work  was  not  handicapped  "The    Lakewood    finisher   requires   but 

by  the  necessity  of  maintaining  the  road  two  men  for  the  complete  operation  and 

for  traflic.     This  added  materially  to  the  easily   finishes   the   daily    output   of  this 

uninterrupted  progress  of  the  work.     An-  organization. 

other   factor   which    added   materially   to  "The  concrete  is  16  ft.  wide,  7  ins.  thick 

the  success  of  this  project  is  the  organ-  at  the  sides  and  8  ins.  thick  at  the  center. 
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No  expansion  nor  reinforcing  whatever 
are  used.  At  construction  joints  a  Vi-in. 
opening  is  lei't  and  later  filled  with  tar  to 
insure  a  smooth,  sound  cohesion  between 
the  old  and  new  work. 

"The  labor  situation  in  this  vicinity, 
while  it  is  not  serious,  is  a  very  vital 
factor.  At  the  present  time  labor  at  50 
cts.  per  hour,  with  board  at  ?1  per  day,  is 
just  sufficient  to  keep  the  job  moving. 

"The  cost  data  contained  herewith  in- 
cludes labor,  fuel,  oil,  interest  on  invest- 
ment, depreciation  on  equipment,  repairs, 
maintenance,  etc. 

"The  personnel  handling  the  work  on 
this  job  are:  Frank  Miner,  General  Man- 
ager for  Holm  Page  Co.;  Gene  Kirken- 
dall,  Superintendent:  E.  B.  Blough,  Resi- 
dent Engineer  for  Illinois  Highway  Com- 
mission." 


the  economy  of  the  "caterpillar"  tractor 
for  maintenance. 

The  cost  of  maintenance  varies  with 
the  different  types  of  road,  but  with  speed 
and  power  for  a  maximum  mileage  of 
maintenance,  the  cost  is  reduced  to  a  min- 
imum. In  this  connection  the  report  from 
Sumter  County,  Georgia,  is  of  interest. 
In  this  county  the  5-ton  "caterpillar"  is 
being  used  for  road  maintenance,  and 
pulls  what  is  called  a  three-way  main- 
tainer,  which  Is  a  gang  of  drags  that  cov- 
ers the  whole  road  at  one  operation. 
With  the  power  and  speed  of  the  5-ton 
"caterpillar,"  Sumter  County  can  single- 
drag  30  miles  or  double-drag  15  miles  of 
road  in  a  day.  The  report  shows  that 
during  the  10  months  they  have  operated 
this  tractor,  the  cost  for  repairs  has  been 
approximataely  ?27.     The  daily  operating 


FIG.   7. 


"CATERPILLAR"    TRACTOR    PULLING    ROAU    MAINTAI.NKK    IX 
SUMPTER   COUNTY,    GEORGIA. 


The  figures  in  the  above  report  have 
been  checked  and  approved  by  the  con- 
tractors who  did  the  work. 

Tractors  on  Maintenance  Work 
Having  completely  and  successfully 
handled  every  operation  of  building  an 
earth  road  with  tractors,  this  money  and 
effort  spent  is  all  in  vain  unless  they  are 
properly  maintained.  Here  again  the 
tractors  meet  the  most  important  obliga- 
tion to  the  community.  Proper  mainte- 
nance means  action  and  speed  over  many 
miles  of  road  in  the  shortest  possible 
time.  The  roads  must  be  dragged  or  lev- 
eled off  when  they  are  still  wet — before 
the  sun  dries  out  the  tops  of  the  hills 
and  leaves  only  dust  to  fill  the  ruts. 

Fig.  7  illustrates  the  Sumter  County 
operation.  On  this  class  of  work  the 
speed  of  3  miles  per  hour  with  power  to 
handle   the    work   effectively    has    proven 


cost,  the  cost  of  the  same  work  when  for- 
merly handled  by  mules,  and  the  daily 
savings  effected  are  shown  in  the  detailed 
report  as  follow-s: 

DAILY    COST   OF   OPERATION   OF    5-TON 

CATERPILLAR        TRACTOR        DOING 

WORK    OF    16    MULES    IN    ROAD 

MAINTENANCE      WORK       IN 

SUMTER    COUNTY.    GA. 

Investment  in  tractor   $4,l.'i0.00 

Investment   in  maintainer 370.00 

Total    investment    $4,520.00 

Daiy    interest    on    investment,    7%     per 

annum  and  225  days  per  year $   1.40 

Daily      depreciation      on      tractor      and 

grader,  based  on  20%  per  annum  and 

225  days  per  year 4.02 

Wages  of  engineer 4.06 

Wages  of  maintainer  man 2.50 

Board  of  2  men,  $1  each 2.00 

Repairs     2.00 

27  gal.  gasoline  at  29c 7.83 

%gal.   motor  oil  at   66c 50 

Vi  gal,  trans,  oil  at  72c 18 

2  gal.  track  oil  at  20c 40 

21bs.   grease  at  12V4c 25 

Total   daily   cost $25.08 
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16  mules  and  S  drivevs — outfit  necessary  to 
do  the  work  of  5-ton  "Caterpillar  oi. 
maintenance    work.      Daily    cost    of    opera- 

InveJtment  16  mules  at  $400  each.  .  $6,400.00 

Investment  maintainer -  .  ■  •       | i^XX 

Investment  8  sets  double  harness...       SbO.UU 

Total  investment   •  •  ■  ■  ..  $7,330.00 

■Dailv    interest   on   investment  based   on 
7',;     per    annum    and    225    days    per 

Yga^j-     -p   -■■'o 

Dailv     depreciation    on    mules.     $6,400_. 
based    on    15%    per    annum   and    22d 

days  per  year .■■■•.■ ; 

Dailv    depreciation    on    mamtamer    and 
harness,    based    on    20%     per    annum 

and  225  days  per  year. •»- 

Wages  of  8  drivers.  $2.d0  each ^0.00 

Board   of  8  men.  $1  each. |-0» 

Feed  for  16  mules  at  $1.78  each 28.48 

Shoeing  mules  and  repairs  on  harness.,     i.uu 

Total  daily  cost lai'H 

Dailv  cost  of  16-mule  outfit- ■-•,•.■■  ■;„-/*°;S: 
Daily  cost  of  5-ton  •■Caterpillar     outfit.   Ip.Dh 

Daily    saving    with    5-ton    "Caterpil-        _ 
lar"    SJM.ib 

It  Is  interesting  to  note  the  variety  of 
operations  on  road  construction  which 
can  be  handled  economically  with  a  trac- 
tor which  is  designed  and  built  to  meet 
the  requirements  of  road  building,  a  va- 
riety of  speeds  to  meet  the  different  soil 
conditions,  and  with  traction  to  assure 
the  guaranteed  drawbar  horse  power. 


FIRE    AT    WINTHROP    HARBOR 

PLANT  WILL  NOT  HANDICAP 

AUSTIN     MACHINERY 

CORPORATION 

The  fire  in  the  Winthrop  Harbor  (111.) 
plant  of  the  Austin  Machinery  Corpora- 
tion on  March  22,  while  extensive  at  this 
plant,  will  not,  according  to  ofiicials  of 
the  corporation,  in  any  way  interfere  with 
production  and  prompt  delivery  of  Austin 
trenching  machines,  backfillers,  building 
mixers,  pavers,  draglines  and  shovels,  as 
practically  all  lines  of  Austin  machinery 
are  also  being  built  at  the  plants  at 
Muskegon,  Mich.,  as  well  as  at  the  for- 
mer plant  of  the  Toledo  Bridge  and  Crane 
Company   at  Toledo,   0. 

President  B.  A.  Linderman  immediately 
arranged  for  the  plants  at  Toledo  and 
Muskegon  to  increase  their  stock  pro- 
duction orders  to  take  care  of  the  short- 
age which  would  otherwise  occur  through 
the  loss  of  the  Winthrop  Harbor  plant. 

The  fire  at  the  Winthrop  Harbor  plant 
completely  destroyed  the  "unfinished 
stock"  warehouse  and  store  rooms:  both 
the  trenching  machinery  assembly  and 
paving  mixer  assembly  buildings,  and  a 
number  of  machines  on  which  assembly 
was  practically  completed:  but  the  fire 
did    not    reach    the    "finished    machines" 


warehouses  and.  fortunately,  a  number  of 
machines  had  just  been  loaded  on  cars 
for  shipment  and  were  saved. 

The  plants  at  Muskegon  and  Toledo 
are  fully  equipped  for  turning  out  all 
standard  and  special  machines  in  quan- 
tity, patterns  of  all  kinds  being  protected 
in  duplicate,  and  all  of  the  popular  sizes 
of  Austin  construction  and  public  service 
machinery  are  under  construction  at  more 
than  one  plant. 

The  Austin  Machinery  Corporation  ad- 
vise they  have  on  hand  in  Muskegon  and 
at  Toledo,  ample  stocks  of  wagon  loaders, 
the  popular  sizes  of  trenching  machines, 
backfillers,  mixers,  pavers  and  i4-yd.  and 
%-yd.  draglines  and  shovels,  and  that  a 
new  lot  of  1-yd.  shovels  and  draglines 
are  now  coming  through  the  Toledo  plant. 


NOVEL    METHOD    OF    STOPPING 
OVERFLOW  OF  CESSPOOL 

On  the  grounds  of  the  suburban  resi- 
dence of  Mr.  Winterson  near  Annapolis, 
Maryland,  was  a  cesspool  8x8xS-ft.  that 
frequently  filled  to  the  top  and  over- 
flowed, saturating  contiguous  ground  on 
one  side. 

It  was  walled  up  with  dry  placed  stone 
to  within  2  ft.  of  the  surface  of  the 
ground.  It  was  located  at  the  head  of 
a  slope.  One  himdred  feet  down  the  hill 
the  surface  of  the  ground  was  lower 
than  the  bottom  of  the  cesspool. 

It  was  decided  to  try  stopping  the  over- 
fiow  by  making  the  soil  more  open  or  ab- 
sorbent. This  was  accomplished  by 
a  method  new  to  this  locality. 

A  row  of  2-in.  bore  holes,  12  in  number 
and  10-ft.  deep  and  6  ft.  apart,  was  put 
down  leading  away  from  the  cesspool  in 
the  direction  of  the  low  ground. 

Each  hole  was  loaded  with  a  pound  of 
40  per  cent  ammonia  dynamite,  thor- 
oughly tamped:  holes  connected  up  in 
series  and  fired  with  electric  blasting 
cai  s. 

The  theory  was  that  the  blasts  would 
break  up  the  hard  soil,  make  it  more  ab- 
sorbent and  that  the  liquids  in  the  cess- 
pool would  sink  into  the  ground  rapidly 
enough  to  avoid  any  overflow  at  the  top. 

The  work  was  done  in  February,  1920. 
Two  days  afterwards,  the  level  of  the 
fluid  mass  in  the  pool  had  gone  down 
4  ft.,  and  notwithstanding  it  has  been 
in  continuous  use  since,  it  had  not  risen 
above  that  level  in  October  of  the  same 
year. 

The  total  cost  of  the  job  was  .$24.50. 
Two  men  did  the  work  in  four  hours. 
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PATENTED   PAVEMENTS   PERMIS- 
SIBLE   UNDER    DECISION    OF 
ILLINOIS  SUPREME  COURT 

Uiuler  decision  linnded  down  by  the  Su- 
preme Court  oC  Illinois  in  Felnuary,  1921, 
an  act  passed  in  1919  by  the  Illinois  State 
Legislature  resardins?;  patented  pavements 
is  declared  constitutional.  Prior  to  that 
year,  the  use  of  patented  iiavements  by 
the  several  cities  of  the  state  had  been 
prohibited  under  the  Supreme  Court's 
decision  of  the  then  existing  law.  The 
Legislature  then  passed  an  act  permitting 
municipalities  to  contract  for  patented 
pavements,  provided  they  are  placed  in 
competition  with  unpatented  pavements. 

Pursuant  to  this,  the  city  of  Rockford. 


111.,  received  i)roposals  for  several  types 
of  pavement,  including  Warrenite  Bitu- 
lithic,  patented  by  Warren  Brothers  Com- 
pany, Boston. 

A  taxpayer,  U.  J.  Schultz,  brought  an 
action  to  restrain  the  contract  on  the 
grounds  that  the  act  of  1919  was  uncon- 
stitutional and  that  the  proceedings  had 
not  fully  complied  with  the  act.  The 
Supreme  Court,  in  unanimous  opinion, 
written  by  Mr.  Justice  Carter,  decides 
against  the  plaintiff  taxpayer  on  all  points 
and  sustains  decision  rendered  by  the 
county  court  more  than  a  year  ago. 

This  case,  now  finally  disposed  of,  has 
been  in  the  courts  for  nearly  two  years, 
and  is  of  interest  not  only  to  the  state 
of  Illinois,  but  to  other  states. 


Contracts  Awarded 


ROADS  AND   STREET.-^. 

Ala.,  Mobile — Hancock  Bios,  and  E.  B.  Toulmin. 
award,  contr.  for  paving-  4.7  mi.  Old  Shell  Rd.  and 
graveling  Hall's  Mill  Rd.,    at  $141,530.32. 

Ariz.,  Phoenix — State  Hwy.  Dept.  let  contr.  for 
paving  S.S51G  mi.  Tucson-Nogales  Hwy..  Sec.  A.  18 
ft.  wide.  FAP  29,  to  J.  L.  Hoopes.  Miami,  at  $305.- 
616. 

Ariz.,  Phoenix — J.  L,.  Hoopes,  Miami,  Ariz., 
award,  contr.  tor  contr.  of  Tucson-Nogales  Hwv.. 
Sec.  "A."  18  ft.  pavement,  at  $162,510:  state  to  fur- 
nish   material    at   cost   of  $96,821. 

Cal.,  Bakersfieid — Rogers  Bros.  Co.,  350  Merrick 
Street.  Los  Angeles,  award,  contr.  for  constr.  7.65 
mi.   cone.   hwy.   in   Road  Imp.   Dist.    14,   at   $298,000. 

Cat.,  Bakersfieid — Rogers  Bros.  Co.. 
St.,  Los  Angeles,  award,  contr.  for 
mi.  hwy.  (China  gr,ade)  in  Rd.  Impvt. 
Kern  Co.,  at  $345,000. 

Cat,  Bakersfieid — Bakersfieid  Engrg.  Co.,  award, 
contr.  for  paving  21st  St.,  (abt.  136.000  sq.  ft.)  with 
5-in.  Willite  at  26y.c  ft. 


350  Merrick 
paving  7.562 
Dist  No.   10. 


Cat,  Calexico — Geo.  H.  Oswald.  Los  Angeles, 
award,  contr.  for  approx.  13  mi.  cone,  sidewalks, 
5  ft.  wide,  with  same  mileage  of  cone,  curb  and 
cross  walks  at  each  street  intersection,  at  $250,000. 

Cal.,  Sacramento — Contracts  for  state  highway 
work  award,  on  projs.  as  follows:  Fairchild-Gil- 
more-Wilton  Co..  Pacific  Electric  Bldg.,  Los 
Angeles,  contr.  for  paving  14.6  mi..  Kern  Co..  betw. 
Las  Cruces  and  Zata  Sta.,  at  $201.18.5:  Guy  F.  At- 
kinson, Portland,  Ore.,  award,  contr.  for  paving-  12 
mi.  Fresno  Co.  betw.  Oil  King  Sch.  and  Huron  Rd., 
at  $252,746;  Bates  &  Borland.  Oakland  Bank  of  Sav- 
ings Bldg.,  Oakland,  contr.  for  paving  S.l  mi.  Fres- 
no Co.  at  $109,874:  Henry  J.  Kaiser.  Seattle,  Wn., 
contr.  for  paving  15.6  mi.  Shasta  Co.,  at  $292,286: 
also  contr.  for  paving  13.6  mi.  Tehama  Co.,  at  $182. 
043.  Minimum  specfs.  for  paving  on  all  these  projs. 
is    5-in.   cone,   reinforced. 

Cal.,  Mill  Valley — S.  P.  Brownlee.  award,  contr. 
by  Council  for  road  work  in  Tamalpais  Park,  at 
$50,000.  Other  new  rd.  impvts.,  costiner  $300,000,  will 
be  started   in  county  within  next  30  davs. 

Cal..  Oakland — Bates  &  Borland,  Oakland,  award, 
contr.  to  constr.  cone.  hwy.  from  Alameda  Co., 
Niles  to   Newark,   at  $184,745. 

Cat,  San  Diego — Bent  Bros..  Central  Bldg.,  Los 
Angeles,  award,  contr.  for  paving  10.12  mi.  Bellena- 
San  Julian  Rd.,   18  ft.  wide  cone,  at  $291,419. 

Colo.,    Denver — State      Hwy.      Dept.      Denver     let 
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contr.  for  grading  and  draining  6.847  mi  Muddy 
Crk  Rd.  above  Kremmling  28  ft.  wide,  F.  A.  F. 
75  G?and  Co..  to  Hinman  Bros.,  Kremmling;^  at 
$22,235:  4.884  mi.  rd.  betw  Victor  and  Cnpp^e  Crk 
?n  ft  wide  F  A.  P.  52,  Teller  Co.,  to  E.  H.  won- 
^°ena,  cJ^o.'  Springs,  at  $23,817:  1,748  m.^rd^  be^w^ 
Colo.  Springs  and  Canon  City.  Ji-ft  ■wi'll  ^{^^ 
47  El  Paso  Co..  to  Pickering  Bros..  Salt  Lake  City, 
at  $21  663 :  grading,  draining  and  gravel  surfacing 
1.504  mi  betw.  Wmy  and  Schramm  28  ft  wide  F 
A  F  40,  Yuma  Co.,  to  E.  Lindsey,  Denver,  at  $22,- 
350-  paving  and  draining  2.727  mi;^  Morgan-Brush 
Rd  18  ft  wide,  FAP  38,  Morgan  Co..  cone.,  to  La 
Nie'r-White  Co^  Ft.  Morgan,  at  $68,613:  grading  and 
surfacing  758  mi.  rd.,  28  ft.  wide:  also  bldg  hrdg. 
over  PlSte  River  betw.  Lake  George  and  Divide, 
to  have  two  40-ft.  spans.  FAP  112,  Park  Co.  to  J. 
R  Donaghv  Pueblo  at  $21,046;  paving  and  drain- 
iJi'e  1  334  mi  rd^from  Boulder  eastward.  18  ft.  wide. 
FAP87  Boulder  Co..  involving  14.092  sq.  yds  cone 
fo  A.  Doble    poplar  and  North  2nd  Sts.,  Sterling,  at 

*''np?^'  Smvrna— Stange  &  Allen,  Washington,  D. 
C.°award'"^con'tr.  for  lonstr.  of  3^41  mi  hwy.  hru 
Smvrna  for  Delaware  St.  Hwy.  Dept.,  at  $222.47S. 

Fla  Perry— Button  Engrg.  &  Constr.  Co.,  Sav- 
annah. Ga.  award,  contr.  to  pave  streets,  etc.: 
X7  000  SO    vds.     $200,000  available.  t,„i„ 

Fla  Lake  Worth— W.  B.  Eckler.  West  Pa  m 
Beach  Via.  award,  contr.  to  constr.  cone.  rem. 
MnnU  '-sidewalks  $125,000  available. 
"'"fu  Chrag^otinty  Board  let  fo"°^'"S  ounty  ^ 
to  constr.  5  stretches  of  roads  '"Cook  County. 
lA-mi  stretch,  known  as  Maywood  Road,  let  to  H. 
^  Goeltz  &  Co.,  at  $19,000:  Des  PI?^'"^^  .R'^er  Rd; 
l^t  to  Ready  &  O'Callaghan  Coal  Co  at  $"6,601. 
w  lllth  St  impvt..  to  Bronger  &  Black,  at  $.il9.- 
m;  Glen  view  Sd..' to  Ready  &  0'C^"«|han  C^al 
Co.!  at   $112,482;  Hans  Blase,  contr.   for  Touh>    KO. 

''Snd?,^Co^nnersvi1le-Keer  &  Murphy,  Bloo™i"ft°"' 
uward  contrs  for  paving  3  mi.  Laurel  Rd.  with  2- 
awaro.  "-o"^'"-  ,  ,. J,- q,o.  o-rnveline  3  mi.  Benton- 
course  cone,  at  jlOa.ais.  gra\euiis  o  ""■"„,. 
vlllP  Rd  to  Conner.  Jenks  &  Bierley.  at  $.43,846 
"^  Ky  Glasgow-^R.  B.  Tyler  Co..  Louisville,  Ky  . 
awa^rd.  cont'r.  for  11  -i-^Kentucky  rock  asph.  pa.- 
inp-  in  "Barren  Co..  at  $469, OUU.  , 

'"^y  .  Hawesville-Hancock  Constr.  Co  award, 
contr.   for  13 1^   mi.   Ohio  River  R<i-  ^L'  l^^O.OOO 

Ky.,  Williamstown— Connel  &  B'^^'^"'-  ,  ^5^"?- 
^nntr  for  1  mi  rd.  in  Williamstown  and  3  mi. 
be"  WiUiamstS^n  and  Dry  Ridge    at  |1J4.000. 

Md.,  Snowf  Hill— Piel  Constr  Co..  award^  contr. 
fnr  ^fi')  mi    cone,   rd  ,   Worchester  Co..   at   $133,312. 

Mich  onia-Schnieder  &  O'Harrow,  Lowell 
Mich  award  contr.  for  graveling  drng..  structs.. 
and  surfacing  to  width  of  12  ft.  with  gravel,  at  $71.- 

*^Minn.,  Grand  Rapids-A.  Guthrie  &  C"-  ^S/  J/ck- 
oon  <5treet  St.  Paul,  award,  contr.  for  over  27  mi. 
of  rd  from  Grand  Rapids  to  St  Louis  Co.  line  east 
nf  Keewatin  sub-grade,  at  $416,517.  „,.-,,   ■ 

MinnTsi  Paiil-Fielding  &  Shepley.  216  Univer- 
sity Vve  St.  Paul,  award,  contr.  for  paving  White 
Bear    Rd.--city     limits     to    White     Bear    Lake— at 

*^Miss^'  Woodville— Bass  Constr.  Co..  Hazlehurst. 
Ml^sawarT  contr.  for  10.6  nii.  State_  Trunk  Rd. 
betw.  Woodville  and  Natchez,  at  $71,137. 

Miss      Tupelo— Mills   Elec.    &    Constr.     Co       Mc- 
Comb    Miss."^  award,  contr.  for  16  mi.  cone.  rd.  east 
and  west  thru  Lee  Co..  at  $310,000. 
"^  Ne^  Omaha-Jas    J.   Parks  Co     Omaha,  award 
contr    for  paving  Dodge  St..  at  abt.  $80,000.     ZW.mu 

""n"''^/-  "Belv^d'e''re^Bd.  Freeholders  Warren  Co.. 
winpave  12  mi.  Phillipsburg-Port  Golden  Rd..  cone, 
bv  Day  Labor,  abt.  $600,000.  H^eford 

N  C.  Greensboro— Jameson  Bros.  Raetora. 
award  contr.  bv  State  Hwy.  Dept.  for  bldg.  12  mr 
f^^nii  rd  Stokes  Co..  at  $61,453:  2  bridges  and 
cuwerts'^on  rd'?  to  Rogers  &  Shumway  Petersburg 
Vq  at  S37  '04-  7  mi.  topsoil  rd.  to  Chandler  «:  Kag- 
'and.'^VirgiTina.  v"a  at^31.655;  2  brdgs  to  Hager- 
dron  Constr.    Co..   Commerce.   Ga...  at   $24  46-. 

N  C  Hertford— F.  J.  McGuire.  Norfolk.  Va.. 
awaVd  contr.  to  constr.  asphalt  streets  here,  at 
$75,000.  „       ,,  .„ 

N.  C,  Jefferson— Callahan  Constr.  Co.  Knoxville. 
Te-in      award,    contr.    to   grade  and    surface   80   m.. 

f    „;Vio^.uv,  «-inrt  ind  eravel.     $500,000  available. 
°'n°  a!  w'a'lhington-P^G/Ligon.   2000   Brookfield 
Ave.  Baltimore.  Md..  award,  contr.  for  impM.   var- 
ious sts..  at  $421,176. 


N.  M.,  Clovls — New  Mexico  Constr.  Co.,  Albu- 
Querque,  N.  M.,  award,  contr.  for  Warrenite-Bitn- 
ulithic  paving  here,  at  $220,000.  This  previously  re- 
ported to  have  been  award,  to  Clark  &  Henery 
Constr.  Co.,  San  Francisco.       ,        ^        ^      _       „ 

N.  M.,  Sante  Fe — L.  V.  Stryker  Constr.  Co..  Den- 
ver Colo.,  award,  following  rd.  and  brdg.  contracts: 
ProJ  1-C,  Colfax  Co..  $64,762.04,  exclusive  of  10/^ 
for  engrg.  &  contingencies;  Proj.  Na  50,  Luna  Co., 
$61  781  and  Proj.  No.  51.  Socorro  Co.,  at  $5b.»Ji; 
Lee  Moor  Contr.  Co..  El  Paso,  Tex.,  award,  contr. 
for  Proj  27.  El  Paso,  at  $153,250  and  Dan  La  Roe. 
Palestine,  Tex.,  contr.  for  Proj.  No.  29,  Eddy  Co. 
All  bid  prices  named  are  exclusive  of  10%  for  engrg. 
and  contingencies. 

O  ,  Columbus— G.  Sheridan.  Columbus,  awarded 
contr.  for  grading  bldg.  brdgs.  and  culvts.  and 
paving  2.2  mi.  Ohio-Sandusky  Rd.,  50  ft.  wide. 
Franklin  Co.,  brick,  at  abt.  $338,000.      ^     ^  ^ 

O,  Pt  Clinton— Bert  Pettibone  &  J.  Fred  Graves, 
Lakeside,  award,  contr.  for  bldg  7  mi.  rd.  betw. 
Oak  Harbor  and  Pt.  Clinton,  at  abt.   $200,000. 

O.,  Toledo — Contracts  for  impvt.  of  rd.  to  cost 
approx.  $640,000  award,  as  follows:  Hill  Ave  to 
LaBoiteau  &  Huger:  Douglas  Rd.  to  -Warren  &  Mc- 
Kechnie;  Starr  Ave.  to  Tom  Garngan;  Clinton  St.. 
to  Warner  &  McKechnie:  Brint  Rd.  to  Thomas 
Constr.  Co.  and  South  Ave.  and  Bryce  Rd.  to  Rus- 
sell &   Jennison.  „„,    t-       •        -du™ 

Okla..  Ardmore— Maney  Bros..  304  Empire  Bldg. 
Okia  Citv  award,  contr.  for  graveling  16  miles  of 
road.  18  ft.  wide,  at  abt.  $340,000. 

Okla.,  Walters— Wichita  Falls  Constr.  Co..  Wich- 
ita. Tex.,  award,  contr.  for  paving  various  streets, 
26-60  ft  wide.  2-in.  asph.  cone,  on  5-in.  cone.  base, 
at    abt.    $470,000.  ,     ,    „  „    e.  -o  .v. 

Pa.,  Harrisburg — Frank  J.  Groman  &  Son.s.  Beth- 
lehem award,  contr.  by  State  Hwy.  Dept.  for  imp. 
of  sect,  of  rd.  connecting  Boylestown  and  Easton, 
at  $359,351.  Project  calls  for  constr.  of  34.871  ft. 
one-course  rein.  eonc.  roadway,  18  ft^  wide. 

Pa.,  Harrisburg — Conner  &  Ley.  Philadelphia, 
award  contr.  for  constr.  of  11.374  ft.  cone,  road- 
way on  Route   281.   Bensalem   Twp.,   Bucks  Co..  at 

51''3.854.  ^.      r,  T1     „ 

Pa  .  Harrisburg — Vincenzo  Di  Francesco.  Llan- 
erch  Pa.,  award,  contr.  by  State  Hwy.  Dept..  for 
project  planned  for  Route  133.  Upper  Darby  and 
Haverford  Twps..  Delaware  Co..  where  12.077  ft. 
one-course  rein.  eonc.  will  be  laid.  His  bid  was 
$118  429 

Pa  ,  Wilson — Kavanaugh-Denivo  Constr.  Co., 
Toungstown,  O..  award,  contr.  for  grading,  paving, 
curbing,    sewering,    etc.     4,600   ft.   on   State   Street, 

"^'s.  C.;  Moncks  Corner- J.  C.  Fairy,  Orangeburg. 
S  C  award  contr.  for  16  mi.  Charleston-Monocks 
Corner  Rd..  at  $101,000.       ^        ,      ,   ,  ,     „„f,.,^t. 

Tex..  Amarillo — Potter  County  let  road  contracts 
as  follows:  Willite  Constr.  Co..  Houston.  Tex.. 
$280,000.  pave  16  mi.:  Standard  Constr.  Co..  Dallas. 
$'39  000    pave  12  mi.:   McKnight    &  Haymer.   Ama- 

"""l^exf  Danas^'-^'onfracts  for  constr.  of  Millers  Fer- 
ry Paved  Rd.  from  Dallas  to  Wilmer  and  Hutchins. 
and  for  constr.  of  Denton  Rd.,  award,  as  follows: 
Hill  Wilson  &  Watson,  grading  &  surfacing,  Texas 
Rd.'Co..  for  paving:  Jackson  &  Goods  for  bridging. 
Total   cost   on  each   road  approx.    $44fK0O0. 

Tex  Denlson— Edward  C.  Baum.  Durant,  Okla.. 
award"  contr.  for  constr.  of  40,000  sq.  yds.  rem. 
oavement.    $200,000  available.  „       „.    ,         c 

Tex  El  Paso— El  Paso  Bitiluthic  Co.,  Piedras  St. 
award'.'  contr.  for  grading  draining  and  Pavmg  15  - 
45  mi.  Alamogorda  Rd..  State  Hwy  33.  at  $o27.L0, 
including  10  per  cent  for  engrg.  and  contingencies. 
'  Tex  Kingsville— Road  contr.  let  as  follows:  A. 
C.  Bnch.Mnan  &  Son.  Temp'e.  Tex.,  draing.  structs.. 
at  $17  201:  W.  T.  Montgom-rv.  Sto  .^ntonio,  Tex.. 
'sn2  sfifi.    surface    IS  6    t"1     Hwy.    No.    12. 

Tex  Wich'*-  '^-"-— Prenti<-p  &  Potts,  awarded 
cone,  pavement.  $200,000  available.  em 

Va.,Staiinxon— Carpenter.    Major   Bros.      &     Co 
Clinton   Forge.  Va..  award,   contr.  to  constr.   ^u  ml. 
waterbound    macadam    and     penetration     macadam 
rd      $250,000  available.  ,  .       ,  , 

Wash.,  Seattle— S.  A.  Mocerl.  award,  contr  for 
oaving  ist  Ave..  North,  et  al.  at  $27,174:  Puget  Sd. 
BHdSI  &  Dredging  Co..  award,  contr  for  filling 
"nd  g?amng  Firit  Ave..  So.,  at  $88,422:  Independent 
AsDhaU  Piving  Co..  award,  contr.  to  furnishmg 
21  000    tons    rock   riprap    for    Alki    Ave.    seawall,    at 

^'wash"".    Tacoma— T.    M.    Morgan.   Everett,    award. 
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Motor  Truck  Operation  and  Accounting  LXIX 


SHOULD     ROAD     CONTRACTORS 

BUY   OR  HIRE  MOTOR 

TRUCKS? 

Recently  in  conversation  with  some 
men  in  the  motor  truck  industry  it  was 
suggested  to  the  editor  that  it  is  much 
better  for  the  road  contractor  to  own  the 
motor  trucks  he  needs  on  his  work  than 
it  is  to  sublet  the  hauling  work  to  a 
hauling  contractor  equipped  with  trucks. 

These  men  made  a  good  argument  in 
support  of  their  belief,  pointing  out  that 
inasmuch  as  the  trucks  really  set  the  pace 
for  the  contractor's  entire  crew,  and  his 
other  equipment,  that  he  should  have  that 
complete  control  of  them  which  can  be 
secured  only  by  ownership.  They  raised 
other  points  of  like  import  and  feeling 
that  this  is  an  interesting  and  important 
topic  for  discussion  the  editor  has  invited 
several  active  men  in  the  motor  truck  In- 
dustry to  state  their  views  on  this  sub- 
ject. 

At  the  outset  it  may  be  well  to  state 
that  the  editor  does  not  wish  to  mobilize 
all  the  opinion  favoring  the  ownership  of 
trucks  by  contractors  while  denying  a 
hearing  to  those  who,  in  general,  would 
advise  the  road  contractor  to  sublet  his 
hauling  on  road  construction  work.  It  is 
the  opinion  of  the  editor  that  there  are 
some  jobs  on  which  the  road  con- 
tractor should  own  trucks  and  others  on 
which  he  might  do  well  to  rent  them. 
This  seems  a  reasonable  opinion  but  the 
reader  will  naturally  ask:  "Where  will 
you  draw  the  line?  When  should  the 
road  contractor  own  and  when  should  he 
rent  trucks?"  In  other  words  there  are 
certain  limiting  conditions  within  which 
ownership  is  preferable  and  outside  of 
which  renting  is  preferable.  It  is  our 
opinion  that  this  discussion,  In  which  we 
invite  all  interested  men  to  join,  will  help 
the  individual  road  contractor  decide 
whether  or  not,  in  view  of  his  resources 
and  the  extent  and  nature  of  the  work 
on  which  he  is  engaged,  he  should  buy  or 
hire  trucks.  If  this  end  is  realized  the 
discussion  will  serve  the  best  interests  of 
all  parties  and  that,  of  course,  is  its  pur- 
pose. 


The  Discussion 

Wm.  C.  Greany  of  the  Transportation 
Engineering  Department  of  the  Packard 
Motor  Car  Co.,  expresses  very  concisely 
the  opinion  above  suggested  by  the  editor. 
He  writes:  "In  our  opinion  it  would  be 
inadvisable  to  make  any  blanket  state- 
ment covering  this  subject.  It  has  been 
our  experience  that  the  merits  of  each 
particular  case  .must  be  fully  considered 
in  order  to  determine  whether  owned  or 
rented  equipment  would  be  the  most  profi- 
table in  any  specific  situation." 

A  valued  correspondent  writes  as  fol- 
lows in  a  letter  preliminary  to  a  more 
extended  discussion  by  him  of  this  sub- 
ject: "It  appears  to  us  that  there  would 
be  every  advantage  to  a  contractor  own- 
ing his  own  equipment,  as  do  the  fleet 
owners  in  the  United  States,  of  which 
there  are  over  12,000  who  are  owners 
and  users  of  five  or  more  trucks.  This 
arrangement  would  get  the  contractor  in 
line  for  much  better  prices  on  trucks  and 
parts,  as  it  does  the  fleet  owner  at  the 
present  time  for  buying  trucks  direct 
from  the  largest  motor  truck  manufac- 
turers at  a  considerable  discount  from  the 
list  prices." 

Mr.  A.  W.  Stromberg  of  the  Acme  Mo- 
tor Truck  Co.,  Cadillac,  Mich.,  writes  as 
follows : 

"It  would  seem  that  where  road  con- 
tractors sub-let  the  hauling  on  construc- 
tion jobs  they  are  losing  out  on  the  pos- 
sible chance  for  greater  income  provided 
the  road  building  contract  covers  a  big 
enough  project.  If  the  owners  of  trucks 
make  money  on  the  hauling,  the  road 
contractor  should  make  that  much  more 
if  he  owned  the  trucks,  instead  of  sub- 
letting the  jobs. 

"The  size  of  the  road  building  contract, 
of  course,  largely  determines  the  ques- 
tion of  whether  or  not  it  is  more  profit- 
able to  buy  the  trucks  or  to  sub-let  the 
hauling.  Even  on  a  rather  limited  con- 
tract, it  sometimes  turns  out  to  be  more 
profitable  for  the  road  builder  to  own  his 
own  trucks.  We  have  in  mind  a  special 
case  at  Midland,  Michigan,  where  a  firm 
by  the  name  of  McKimmy  and  Yager  with 
a  2-ton  Acme  dump  job  in  30  days  work 
on  the  project  practically  paid  for   the 
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Your  business  is  different.    Federal 
gives  you  the  exact  truck  it  demands 

Special  body  styles  are  developed, 
correct  capacities  are  recommended 

Federal  is  the  right  truck,   we  see 
that   you  get    the    right    Federal 

iiiiiiitiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiitiiiiiiiDiiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiittiiiiiiiitiiiniiiiriiiiiii 


Oentenced  to  labor  on  the  road  gang  for 
life — with  capacity  loads  of  brick  and  shell, 
sand  and  gravel,  cement  and  slag — this  2 
to  2^^-ton  Federal  of  the  Southern  Clay 
Manufacturing  Company  of  Chattanooga, 
Tenn.,  cost  but  $9.06  for  repairs  from 
December,  1916,  to  January,  1919.  This 
illustrates  Federal  Truck  efficiency  under 
the  heaviest  kind  of  load  strains. 


FEDERAL  MOTOR  TRUCK  CO. 

35  Federal  Ave.  DETROIT,  MICH. 
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One   to  Seven    Ton  Capacities 


In  writing  to  advertisers  please  mention   Municipal   and   County    Engineering 


14 


MUNICIPAL    AND    COUNTY    ENGINEERING         Vol.  LX.  No.  5 


truck  itself.  On  a  larger  contract  it  should 
work  out  that  much  better.  The  con- 
tractor by  having  his  own  trucks  would 
be  able  to  systematize  loading  and  un- 
loading methods,  and  work  out  efficiency 
plans  to  even  greater  advantage  than  the 
hauling  contractor  who  usually  must  con- 
form to  the  wishes  of  the  road  builder. 

"It  requires  a  thorough  analysis  in  each 
case  to  determine  which  is  the  better 
proposition.  Frequently  it  will  pay  a  road 
contractor  where  loading  and  unloading 
conditions  are  most  favorable  to  purchase 
his  own  trucks,  and  if  he  has  no  use  for 
them  after  the  job  is  completed  he  can 
dispose  of  them  and  still  be  further  ahead 
of  the  game  than  if  he  had  sub-let  the 
hauling.  A  great  many  contractors  who 
have  been  doing  this  are  finding  that  it 
frequently  pays  them  to  carry  the  trucks 
over  to  the  next  road  building  season. 
During  the  slack  season  if  they  are 
equipped  with  combination  stake  and 
dump  body  they  can  be  used  in  general 
hauling  and  a  substantial  revenue  can  be 
derived  in  this  way. 

"The  tendency  seems  to  be  more  and 
more  for  the  road  contractor  to  take  on 
trucks  of  his  own,  and  we  believe  that  it 
is  conditions  such  as  mentioned  above 
which  are  bringing  him  to  handle  road 
projects  in  this  way.  The  conditions  in 
each  case  are  usually  so  different  that  a 
separate  analysis  must  be  made  and  a  de- 
cision arrived  at  on  this  basis." 

Mr.  Frank  B.  Willis,  Sales  Manager  of 
the  Duplex  Truck  Co.  of  Lansing,  Mich., 
has  submitted  the  following  discussion: 
"In  the  first  place,  the  motor  truck  has 
proven  an  absolute  necessity  for  road 
building  work.  This  is  due  to  the  fact 
that  in  most  cases  it  is  necessary  to  haul 
every  yard  of  material  which  is  used  in 
making  up  the  road  construction  and 
there  is  no  other  way  of  hauling  than  by 
motor  truck.  As  a  general  thing  the  road 
contractor  is  not  the  type  of  business  man 
who  pays  close  attention  to  details.  For 
this  reason  there  is  perhaps  not  one  out 
of  fifty  who  keep  any  accurate  record  of 
performance  of  trucks  in  road  building 
work.  They  have  been  led  to  make  their 
bids  for  road  building  jobs  based  more  on 
their  past  experience  of  general  costs  than 
on  their  own  knowledge  of  the  actual 
costs  of  the  particular  job  on  which  they 
are  bidding. 

"We  have  noticed  cases  where  road 
builders  have  taken  contracts  for  con- 
struction work  at  a  price  lower  than  the 
actual  costs  of  hauling  the  gravel  to  the 
point  of  work.  There  was  no  reason  for 
this  other  than  a  lack  of  attention  to  de- 


tails and  of  knowing  the  cost  of  opera- 
tion. Because  of  the  keen  competition  in 
road  building,  contractors  have  found 
themselves  losing  money  in  their  truck 
operations  and  unfortunately  have  per- 
sisted in  the  idea  that  they  should  hire 
their  hauling  done.  If  the  truth  were 
known,  this  is  in  reality  the  most  unsat- 
isfactory and  unfair  method  for  the  rea- 
son that  as  a  rule  the  hired  truck  con- 
tractor does  not  bear  the  same  measure  of 
responsibility  as  does  the  road  contractor. 
He  is  dependent  on  transient  employment 
in  order  to  make  a  living  and  for  that 
reason  he  does  not  care  to  assume  the 
responsibility  of  fulfilling  his  contract  to 
the  letter.  So  far  as  details  are  con- 
cerned, he  is  no  more  interested  in  the 
operating  costs  than  has  been  the  con- 
tractor himself  and  as  a  rule  when  he 
finds  that  he  is  not  making  any  money  on 
the  job,  he  breaks  his  contract  and  the 
road  contractor  finds  himself  in  a  pinch. 
"For  this  reason,  if  no  other,  it  should 
be  more  to  the  advantage  of  the  road  con- 
tractor to  own  his  trucks.  If  he  will  pay 
the  necessary  attention  to  operating  costs 
so  that  he  might  know  where  he  stands 
there  would  be  no  reason  why  he  could 
not  make  money  on  his  truck  operation. 
The  sooner  the  road  contractor  realizes 
the  necessity  of  paying  close  attention  to 
the  details  of  his  operations  the  sooner 
these  difficulties  will  be  eliminated." 

Mr.  F.  J.  Alvin,  General  Manager  of  The 
United  States  Motor  Truck  Co.,  Cincin- 
nati, Ohio,  writes: 

"There  is  one  old  true  principle  in 
business  that  is  sound,  and  that  is,  that 
the  successful  man  in  any  field  is  judged 
by  his  ability  to  do  things  right  and 
proper,  and  being  equipped  to  see  that  the 
work  is  done  properly. 

"Now  the  contractor,  or  sub-contractor, 
who  owns  his  equipment  is  in  position  to 
know  exactly  what  can  be  done,  and  what 
should  be  done,  and  he  can  undoubtedly 
be  able  to  accomplish  better  results. 

"Naturally,  owning  his  own  equip- 
ment, he  is  interested  in  seeing  that 
it  is  kept  in  order  and  ready  for  work, 
and  that  the  great  efficiency  of  develop- 
ment is  maintained  and  kept  to  the  high- 
est standard  that  this  class  of  work 
should  be  kept. 

"To  my  mind  the  successful  contractor 
doing  large  construction  work  is  placed 
at  a  decided  advantage  In  being  able  to 
provide  his  own  equipment,  because  he 
then  can  insist  on  things  being  done  the 
way  he  wants  them  without  any  interfer- 
ence or  having  causes  develop  over  which 
he  has  no  control. 
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"There  is  one  more  Important  Idea  In 
connection  with  the  contractor  owning 
and  operating  his  own  motor  trucks  and 
that  is,  he  can  Insist  on  the  high  char- 
acter of  the  men  employed  in  this  work, 
and  he  able  to  maintain  a  competent  force 
acting  under  the  direction  of  an  executive 
head. 

"This  company  has  had  quite  a  lot  of 
experience  with  successful  road  contrac- 
tors, and  some  of  them  who  own  and  op- 
erate a  large  number  of  our  trucks  have 
been  able  to  accomplish  a  great  deal  more 
than  those  who  relied  on  hiring  different 
equipment. 

"Of  course  a  great  deal  of  successful 
work  is  done  by  a  large  contractor  sub- 
letting the  work  to  sub-contractors  who 
in  turn  own  their  own  equipment,  and 
the  writer  does  not  wish  to  put  himself 
on  record  as  being  opposed  to  the  hiring 
of  hauling  contractors  to  do  the  hauling 
on  construction  jobs,  because  at  certain 
times  this  work  is  so  enormous  and  of 
such  a  large  character,  that  it  is  abso- 
lutely necessary  that  sub-contracting  be 
done,  but  as  a  matter  of  good  business  it 
does  seem  to  me  that  any  contractor  do- 
ing road  building  is  in  a  much  better  po- 
sition owning  and  operating  a  good  por- 
tion of  his  motor  truck  equipment,  be- 
cause It  enables  him  successfully  to  set 
out  the  method  of  operation  along  definite 
positive  plans  that  means  the  greatest 
efficiency  and  at  the  least  expense." 

Mr.  H.  L.  Dewey,  Sales  Engineer  of  the 
Republic  Truck  Sales  Corporation,  Alma, 
Mich.,  writes: 

"From  our  knowledge  of  motor  trucks  in 
road  building  service,  it  is  a  fact  that  most 
motor  trucks  equipped  with  dump  bodies 
and  hoists  or  body  equipment  adapted  to 
road  construction  work,  have  been  owned 
by  individuals  or  separate  hauling  com- 
panies who  have  contracts  with  road  con- 
tractors for  moving  road  building  ma- 
terial, and  that  road  contractors  have 
hired  their  trucks  in  the  past. 

"We  know  of  no  reason  why  this  condi- 
tion exists  except  that  it  relieves  the  con- 
tractors of  a  certain  amount  of  worry  and 
trouble  in  operating  trucks;  but  it  has 
been  to  their  disadvantage,  as  they  cannot 
control  the  trucks  doing  their  work,  es- 
pecially when  they  need  them  most.  They 
are  at  the  mercy  of  the  truck  operator. 
When  they  own  their  motor  truck  equip- 
ment they  are  able  at  all  times  to  con- 
trol the  moving  of  road  building  material 
at  any  point  along  their  road  construc- 
tion job. 

"It  would  seem  to  the  writer  that  this 
would  be  a  very  vital  question  with  the 


road  contractors  themselves  where  they 
may  possibly  have  two  or  three  jobs  un- 
der construction  at  one  time  and  the 
trucks  could  be  moved  to  the  different 
jobs  wherever  they  were  most  needed. 
And  at  the  end  of  the  road  building  sea- 
son the  contractor  would  have  motor 
trucks  ready  to  start  work  the  next  sea- 
son without  the  possibility  of  a  delay 
waiting  to  secure  a  sub-contractor  to 
move  his  material. 

"It  also  might  be  mentioned  that  road 
trucks  are  generally  in  great  demand  at 
certain  seasons  of  the  year  and  it  is  al- 
most impossible  to  secure  sub-contractors 
with  motor  trucks  during  the  busy  period, 
unless  the  road  contractor  foresees  this 
condition  and  secures  the  promise  of  this 
service  far  enough  in  advance  so  he  will 
not  be  handicapped  in  his  work.  Road 
contracts  are  let  to  contractors  with  the 
understanding  that  the  work  will  be  done 
on  a  certain  date  and  it  is  necessary  for 
the  road  contractor  to  give  a  bond  guar- 
anteeing that  the  work  will  be  completed 
at  that  time. 

"We  believe  this  subject  is  a  very  im- 
portant one  and  that  if  enough  publicity 
is  given  It  to  road  contractors  in  general 
this  condition  could  be  changed,  which 
naturally  would  make  it  much  easier  for 
truck  manufacturers  to  get  to  the  proper 
officials  or  contractors  and  present  their 
truck  proposition,  without  unnecessary 
loss  of  time  and  trouble  in  closing  sales. 
This  seems  to  have  been  the  greatest  diffi- 
culty in  trying  to  promote  sales  of  trucks 
for  road  building  purposes.  Instead  of 
interviewing  the  road  commissioner  and 
the  road  contractor  and  then  the  sub-con- 
tractor for  hauling  the  material,  it  would 
only  be  necessary  to  call  on  the  road  con- 
tractor himself  to  present  the  proposi- 
tion." 

Mr.  C.  C.  Frame,  Transportation  En- 
gineer of  the  Service  Motor  Truck  Co., 
Wabash,  Ind.,  writes: 

"We  have  always  considered  this  ques- 
tion more  or  less  Individual  with  con- 
tractors. If  a  road  contractor  can  hire 
his  hauling  done  for  less  than  he  can  af- 
ford to  operate  his  own  equipment  and 
the  hauling  contractor  with  whom  he 
deals  serves  his  interests  as  well  as  he 
could  himself  it  would,  of  course,  be  to 
the  advantage  of  the  road  contractor  to 
hire  his  hauling  done. 

"We  personally  are  becoming  more  and 
more  of  the  belief  that  motor  truck  op- 
eration is  a  business  of  its  own  the  same 
as  other  large  agencies  of  transportation. 

"Knowing  what  we  do  of  the  results  ob- 
tained  from   motor  trucks  by  individual 
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Designed  and  Produced  this  Fleet  of  10 

SPECIAL  ROAD -BUILDER'S  TRUCKS 


For  C.  F.  LYTLE,  Sioux  City,  Iowa, 

one  of  the  largest  contractors  and 
building  engineers  in  the  country 

The  trucks  are  now  working  on  Mr.  Lytle's  contract  of  constructing  18  miles 
of  20-foot  cement  road,  8  to  11  inches  thick,  with  gutters. 

Each  truck  is  delivering  two  batches — l}i  cubic  yards  each  ot  sand,  gravel  and 
cement — at  the  proper  speed,  to  keep  the  mixer  continually  working  at  capacity. 

Lyde's  fleet  of  Kissel  Special  Road-builders'  trucks,  which  includes  a  Ton  Ex- 
press, Kissel's  new  35-mile  per  hour  truck  for  speedy  auxiliary  work — shows  the 
advantage  contractors  are  enjoying  by  availing  themselves  of  Kissel's  fifteen  years' 
experience  in  truck  building  and  transportation  engineering  service  in  producing 
specific  units  for  specific  contractors'  requirements. 

Kissel  has  a  special  plan  that  saves  contractors  money  and  time  on  their  haul- 
ing.    Send  for  the  facts. 


KISSEL  MOTOR  CAR  CO.,  Hartford,  Wis.,  U.S.A. 

SPEED-ECONOMY-DEPENDABILITY 
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Designed — Geared — and  Powered  for  Flexibility — 
Proper  Speed — 100  Per  Cent  Service 

Kissel  Road-building  Trucks  are  specially  designed  and  adapted  to  contractors'  indi- 
vidual requirements— which,  like  in  the  case  of  C.  F.  Lytle,  will  prove  a  speedy,  economi- 
cal and  dependable  haulage  service, 

Whatever  the  size  of  your  contract,  the  Kissel  engineers  will  design  a  fleet  of  special 
units— working  as  a  unit  and  hauling  by  a  system  that  not  only  reduces  the  cost  per  load 
to  a  minimum,  but  renders  a  better  haulage  service. 

Kissel  Qualifications— Facilities— Experience  and  Organization  emphasize  Kissel's 
ability  to  specialize  on  Road-building  Trucks  and  Equipment,  from  the  regular  Heavy  Duty 
Road-builder  and  Dual  Hopper  Dump  Body  Truck  to  the  Special  Road-builder's  Truck 
like  Mr.  Lytle's. 

Kissel  Engineering  Service  is  at  your  disposal. 

Double  Frame  and  Extra  Heavy  Sprin<a  Send  for  Specific  details  of  road  building  service 

for  Strength  and  Durability  and  names  of  prominent  Kissel  fleet  contractors. 


Brief  Specifications  of  Kissel  Special 
Road-builder's  Truck 

Short  wheelbase — special  double  channel  frame  for 
strength- 36x6-in.  front  and  42x9-in.  rear  Pneumatic 
Cord  tires — special  steel  body  with  special  center 
partition  and  gate  to  handle  two  batches — powerful 
motor — special  sectional  driver's  cab — Horizontal 
two-cylinder  Hoist  —  tire  pump — the  whole  Job 
geared  and  powered  tor  flexibility,  power  and 
proper  speed. 


KISSEL  MOTOR  CAR  CO.,  Hartford,  Wis.,  U.S.A. 

SPEED-ECONOMY-DEPENDABILITY 
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owners,  we  are  convinced  that  the  great 
majority  of  truck  owners  are  not  obtain- 
ing anjTvhere  near  the  transportation  re- 
sults from  their  trucks  that  they  are  ca- 
pable of. 

"We  are,  therefore,  of  the  opinion  that 
it  is  highly  possible  for  a  motor  trans- 
portation company  to  so  manage  its 
trucks  that  it  can  haul  for  individuals  for 
less  than  the  individuals  can  do  the  haul- 
ing themselves. 

"We  have  a  booklet  'Transportation 
Engineering  and  Truck  Usefulness' 
which  very  generally  covers  this  point. 

"In  practice,  however,  there  are  at  the 
present  time  many  advantages  to  be 
gained  by  the  road  contractor  in  owning 
his  own  truck  equipment.  In  the  first 
place  he  has  complete  control  of  their 
operation  and  can  work  them  as  many 
hours  a  day  as  required  and  also  use  them 
for  a  variety  of  purposes  which  would 
probably  not  be  covered  in  the  contract 
with  the  hauling  contracior. 

"For  example,  if  he  is  having  his  haul- 
ing done  by  the  yard  mile,  he  could  not 
expect  his  contractor  to  make  emergency 
trips  for  a  small  quantity  of  material. 

"A  road  builder  owning  his  own  truck 
equipment  could  also  interchange  differ- 
ent types  of  bodies  and  perhaps  road  oil- 
ing machinery  on  the  same  truck.  He 
could  also  utilize  the  truck  for  pulling 
scrapers,  etc.,  and  where  the  road  opera- 
tions are  large  enough  to  utilize  a  man 
in  charge  of  the  trucks  it  would  very 
likely  work  to  the  advantage  of  the  road 
builder  to  own  his  own  truck  equipment. 

"At  the  present  time  there  seems  to 
be  a  condition  existing  among  road  build- 
ers in  regard  to  motor  trucks,  the  same 
as  with  other  road  building  equipment. 
That  is,  the  road  builder  usually  expects 
one  season's  contract  to  pay  for  all  the 
machinery  involved.  This  may  apply  to 
other  machinery  such  as  scrapers,  etc., 
but  is  different  with  motor  trucks  since 
good  motor  trucks  should  also  be  looked 
upon  as  a  business  asset  capable  of  re- 
turning an  income  every  day  and  if  not 
engaged  in  road  work  can  be  utilized  for 
other  purposes  the  year  around. 

"If  more  road  builders  would  look  at 
the  motor  truck  from  this  angle  they 
would  undoubtedly  recognize  more  rea- 
sons for  owning  their  own  truck  equip- 
ment." 

The  following  very  interesting  discus- 
sion was  submitted  by  a  gentleman  who 
modestly  requests  that  his  name  be  with- 
held and  we  must,  of  course,  be  governed 
by  his  wishes  although  we  should  like  to 
give  him  the  credit  to  which  he  is  entitled 


for  his  contribution  to  the  discussion  of 
this  important  subject: 

"Road  contractors,  unlike  poets,  are 
made  as  well  as  born.  They  are  a  canny, 
close-figuring,  shrewd  class  of  men  and 
usually  have  very  excellent  reasons  for 
the  practices  which  they  follow  in  con- 
nection with  their  business. 

"When  road  contractors,  as  a  class,  do 
thus  and  so,  we  have  reason  to  believe 
that  they  know  why  they  are  doing  it. 
They  have  learned  by  experience,  as  a 
rule,  how  to  figure  costs  so  that  there  will 
be  some  slight  margin  left  after  the  bills 
are  paid,  which  margin  will  enable  them 
to  justify  their  being  in  business.  If  it 
were  the  universal  practice  of  contrac- 
tors to  hire  their  hauling  done  instead  of 
doing  it  with  their  own  vehicles,  we 
should  feel  that  there  was  no  possible 
ground  for  an  argument  and  any  time  de- 
voted to  prove  that  contractors  should 
own  their  own  trucks,  would  be  just  that 
much  time  absolutely  wasted.  There  is, 
however,  a  considerable  variation  in  prac- 
tice. Some  contractors  do  substantially 
all  of  their  hauling  by  means  of  their 
own  trucks.  Others  contract  for  prac- 
tically all  their  hauling  service.  Between 
these  two  extremes  there  are  other  con- 
tractors who  own  trucks  and  do  a  cer- 
tain portion  of  their  hauling  but  who  con- 
tract for  the  balance. 

"To  the  man  who  sits  beside  the  road 
and  views  the  question  from  the  outside, 
it  would  seem  as  though  there  should 
be  but  one  logical  position  to  take  on  the 
question  of  truck  ownership  by  the  road 
contractors.  The  reasons  why  it  would 
seem  feasible  and  desirable  for  road  build- 
ing concerns  to  own  their  own  motor 
equipment  may  be  briefly  stated  as  fol- 
lows: 

"1.  Trucks  are  always  available  for 
service  when  needed.  The  man  who  de- 
pends upon  contracting  his  haulage  may 
find  diflSculty  in  securing  reliable  haul- 
ing contractors  when  and  where  he  de- 
sires their  services. 

"2.  When  the  contractor  owns  his  own 
trucks,  they  may  be  readily  adapted  to 
various  services.  If  he  needs  trucks  for 
hauling  timbers  he  may  remove  the  dump 
body  from  one  of  his  regular  service 
trucks  and  put  on  a  body  equipment 
which  will  be  suited  for  that  purpose. 

"3.  Again,  he  may  divert  his  trucks 
to  special  services.  If  he  has  contracted 
with  haulers  for  so  much  per  yard,  the 
man  who  holds  the  contract  will  wish  to 
keep  his  trucks  busy  on  that  yard  haul- 
age and  will  resent  having  the  trucks 
diverted    to    any   other   work,   no   matter 
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how  necessary  it  may  appear  to  be.  The 
contractor,  on  the  other  hand,  who  owns 
his  trucks  can  put  them  at  work  where, 
when  and  on  such  kinds  of  work  as  need 
to  be  undertaken. 

"4.  Again,  the  contractor  may  be  car- 
rying more  than  one  job  at  a  time.  His 
maximum  hauUige  requirements  on  the 
different  jobs  may  vary  at  different  times. 
If  he  owns  his  own  trucks  he  can  readily 
divert  them  from  one  job  to  another  as 
the  need  may  require.  If  he  is  getting 
his  hauling  done  by  contract,  he  may  find 
it  difficult  thus  to  shift  trucks  from  one 
place  to  another,  particularly  if  one  truck 
job  offers  a  better  opportunity  for  profit 
to  the  contract  hauler  than  does  the  other. 

"5.  Why  should  the  contractor  not 
make  whatever  profit  there  is  to  be  made 
on  the  hauling,  as  well  as  on  any  other 
phases  of  the  contract?  Undoubtedly  the 
men  who  do  his  hauling  on  the  contract 
basis,  figure  so  as  to  make  a  profit.  That 
profit  which  he  pays  to  the  contract  haul- 
ers must  come  out  of  his  general  profits 
on  the  job  as  a  whole.  Why  should  he 
not  retain  that  profit  by  doing  his  own 
hauling? 

"6.  Trucks  owned  by  the  contractor 
are  likely  to  be  better  serviced  and  tp 
stay  on  the  job  more  continuously  than 
trucks  owned  by  hauling  contractors.  The 
road  contractor  who  owns  his  own  trucks 
will  need  to  have  enough  of  them  so 
that  he  can  afford  to  keep  them  properly 
serviced  under  the  direction  of  a  capable 
mechanic.  While  the  hauling  contractor 
on  the  other  hand,  with  but  two  or  three 
trucks  may  be  so  engrossed  in  seeing  the 
yardage  mount  up  as  to  neglect  his  trucks 
to  his  own  ultimate  loss  and  to  the  de- 
lay of  the  construction  operation. 

"7.  Again,  the  contractor  who  owns 
his  own  trucks  will  be  more  likely  to  use 
them  on  all  occasions  where  truck  haul- 
age is  most  economical  no  matter  how 
relatively  small  the  amount  of  haulage 
may  be.  If  he  owns  his  own  equipment, 
he  will  utilize  that  equipment  where  it 
can  be  utilized  to  best  advantage.  If, 
on  the  other  hand,  he  must  contract  for 
his  truck  haulage,  he  may  often  find 
times  when  a  certain  amount  of  trucking 
would  be  profitable  but  because  the 
amount  is  comparatively  small,  he  will 
use  some  other  form  of  equipment  which 
he  may  have  and  with  which  he  can  do  the 
work,  although  at  greater  expense,  rather 
than  to  hunt  up  a  hauling  contractor  to 
handle  it. 

"Of  course  the  road  contractor  reduces 
his  initial  investment  materially  by  hir- 
ing his  hauling  done  instead  of  doing  it 


himself.  He  would  reduce  his  initial  in- 
vestment still  more  by  hiring  the  mixing 
of  his  concrete  done  by  another's  equip- 
ment and  hiring  the  placing  of  the  con- 
crete on  the  road  done  by  other's  equip- 
ment, but  the  man  who  hires  all  his  work 
done  in  a  road  job  is  likely  to  find  he 
is  contributing  his  profits  to  the  people 
who  have  actually  furnished  the  equip- 
ment to  do  the  work. 

"A  farmer  might  hire  his  ground 
plowed  and  harrowed  and  seeded  and  al- 
so hire  the  equipment  for  handling  the 
harvest.  Very  few  farmers,  however,  fol- 
low that  practice,  because  they  feel  that 
if  any  profits  are  to  be  made  in  putting 
in  or  harvesting  the  grain,  they  prefer 
to  make  them  themselves.  Further,  they 
know  that  they  can  do  the  work  at  sea- 
sonable times,  whereas,  if  they  had  to  de- 
pend upon  hired  equipment,  they  would 
also  have  to  depend  upon  the  convenience 
of  the  man  who  owned  it.  The  contractor 
who  owns  his  own  motor  trucks  can  bid 
with  assurance.  If  he  is  so  fortunate  as 
to  secure  the  contract,  he  can  go  ahead 
whenever  he  will  and  will  not  be  obliged 
to  wait  for  the  convenience  of  the  men 
who  are  to  furnish  the  equipment  for  the 
work. 

"8.  Again,  it  would  seem  as  though  the 
ownership  of  equipment  would  raise  the 
standard  of  reliability  and  responsibility 
of  the  contractors  involved.  If  no  initial 
investment  is  required,  there  is  nothing 
to  prevent  any  man  with  a  little  nerve 
from  entering  the  contracting  field.  The 
results  are  likely  to  be  that  the  entire 
contracting  business  will  be  brought  into 
disrepute  and  road  construction  will  be, 
to  a  constantly  increasing  extent,  done 
under  direct  County  and  State  authority 
by  day's  labor  instead  of  by  contract." 

Mr.  W.  E.  Blodgett,  advertising  manager 
of  The  Autocar  Co.,  Ardmore,  Pa„  writes: 

"There  are  many  reasons  why  road  con- 
tractors should  operate  only  their  own 
motor  trucks: 

"1.  The  efficiency  with  which  all  of 
their  machinery  is  able  to  operate  is  de- 
pendent upon  the  constant  flow  of  mate- 
rials from  railroad  sidings  or  storage,  to 
the  mixer  or  tamping  machine. 

"2.  The  length  of  time  in  which  their 
capital  is  tied  up  is  dependent  upon  the 
early  completion  of  the  work. 

"3.  The  return  they  are  able  to  get 
from  their  overhead  investment  and  per- 
manent organization  is  dependent  upon 
the  earliest  possible  completion  of  each 
Job. 

"4.  The  time  that  they  can  possibly 
start  a  new  job,  with  its  additional  profit, 
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depends  only  upon  the  earliest  possible 
completion  of  their  present  contracts. 

"5.  only  by  owning  their  own  motor 
trucks  can  they  control  absolutely  the 
transportation  of  material,  which  is  the 
one  main  essential  In  making  them  a 
profit. 

"6.  By  owning  their  own  motor  tructs 
they  can  control  absolutely  the  size  and 
type,  avoiding  damage  to  the  sub-grades. 

"7.  By  owning  their  own  motor  trucks 
they  can  insure  themselves  of  having 
their  transportation  done  at  the  lowest 
possible  cost. 

"8.  Road  contractors  must  of  necessity 
make  the  maximum  progress  on  days 
when  the  weather  is  suitable,  as  weather 
conditions  frequently  mean  the  difference 
between  a  profit  and  loss  on  the  closely 
bid  contract. 

"They  cannot  afford  to  leave  out  of 
their  control  factors  that  can  be  con- 
trolled. 

"9.  By  a  moderate  investment  in  well 
selected  motor  trucks  and  a  system  of 
moving  materials  with  one  handling  from 
railroad  sidings  to  the  mixer,  contractors 
can  do  away  with  the  much  larger  invest- 
ment in  industrial  railways,  etc." 

The  editor  will  be  much  pleased  to  con- 
tinue this  discussion  at  the  readers'  pleas- 
ure. We  expressly  invite  readers  to  sub- 
mit their  views  on  this  important  topic. 


HIGHWAY  TRANSPORT  CLEARING 
HOUSES 

(Editor's  Note:  The  following  matter 
is  the  full  text  of  the  report  of  the  com- 
mittee on  Highway  Transport  Clearing 
Houses,  presented  at  the  1921  convention 
of  the  National  Highway  Association  on 
April  29,  1921,  at  Detroit.  Tom  Snyder 
of  Indianapolis  is  chairman  of  the  com- 
mittee.) 

As  chairman  of  this  committee  I  have 
made  many  inquiries  as  to  Just  what 
should  be  the  function  of  a  Highway 
Transport  Clearing  House,  or  what  should 
be  the  complete  character  of  service  ren- 
dered by  a  Highway  Transport  Freight 
Station. 

My  inquiries  covered  a  wide  field  of 
motor  transport  activity,  and  the  answers 
were  as  varied  in  definition  as  the  num- 
ber of  inquiries  made. 

It  is  perhaps  not  unusual  that  as  yet, 
there  should  be  no  clear,  well-defined 
point  of  view  on  either  of  these  ques- 
tions, as  experience,  the  great  teacher, 
has  had  little  opportunity  of  working  out 


these  important  factors  of  motor  trans- 
port application. 

I  am  convinced,  however,  as  a  result  of 
these  inquiries  and  their  answers  and  as 
a  result  of  my  own  experience  in  motor 
transport,  that  a  Motor  Truck  Terminal 
and  Clearing  House  is  assential  to  suc- 
cessful motor  transport,  as  freight  term- 
inals and  clearing  houses  are  to  steel  rail 
or  water  transportation. 

The  theory  that  all  shipments  to  be 
transported  by  motor  truck  can  be  picked 
up  at  the  shippers  platform  by  the  trans- 
port truck,  and  that  the  highway  trans- 
port truck  can  also  deliver  to  store  door, 
or  be  successfully  applied  as  a  cartage 
vehicle  must  be  given  up. 

This  statement  may  excite  considerable 
opposition,  because  so  much  has  been 
written  and  said  about  the  motor  truck 
rendering  a  service  direct  from  shipper  to 
consignee  and  that  because  of  such  serv- 
ice unnecessary  handling  of  freight  has 
been  saved,  which  is  all  true,  but  which 
will  be  the  special  or  rare  case  when 
motor  transport  is  broadly  applied  as  a 
definite  link  in  the  whole  service  of  trans- 
portation. 

I  know  of  no  important  industrial  cen- 
ter in  America  from  which  (within  the 
next  six  years)  less  than  8  different  Mo- 
tor Transport  routes  will  be  operated, 
and  from  some  centers  this  number  may 
be  increased  to  20  or  30. 

It  would  be  a  daily  occurrence  for  some 
shippers  to  have  consignments  for  each 
of  these  routes,  and  limited  platform 
space,  which  has  long  been  a  menace  to 
American  industry,  would  prevent  the 
transport  truck  from  each  of  these  routes 
picking  up  their  route  consignments  at 
shipper's  platform  space. 

Many  shippers  in  Indianapolis,  Cleve- 
land, Cincinnati,  Louisville,  Chicago,  Mil- 
waukee and  other  centers  who  now  have 
access  to  the  better  short  haul  motor 
transport  service  will  not  use  it  because 
of  their  limited  platform  space. 

Many  shippers  have  said  to  me  that 
they  would  gladly  use  motor  transport  for 
all  short  haul  consignments  if  their  ship- 
ping department  could  load  to  their  own 
freight  delivering  vehicles,  to  be  dropped 
off  at  a  motor  transport  terminal  while 
making  daily  deliveries  to  all  other  term- 
inals. 

There  are  four  definitely  fixed  reasons 
why  Motor  Transport  Freight  Stations 
and  Clearing  Houses  are  essential  to  suc- 
cessful motor  transport  operation. 

1.  Shipper's  limited  platform  space, 
which  is  too  often  inadequate  to  serve  his 
own  demands. 
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2.  Most  large  shippers  maintaia  reg- 
ular cartage  equipment  which  makes  reg- 
ular dally  trips  to  steam,  electric,  and 
water  transport  terminals,  and  could  add 
consignments  to  motor  transport  ter- 
minals at  less  cost  than  transport  trucks 
could  pick  up,  providing,  however,  truck 
terminals  would  be  properly  located. 

This  applies  to  the  endless  number  of 
small  consignments,  which  makes  up  the 
major  portion  of  all  tonnage  for  all  short 
haul  shipments. 

When  full  truck  load  or  even  a  com- 
paratively large  consignment  for  highway 
transport  is  made,  a  clearing  house  record 
on  cost  of  cartage  should  determine  when 
it  is  most  economical  for  the  transport 
truck  to  pick  up  at  shipper's  platform. 

3.  Until  highways  will  sustain  tonnage 
and  permit  speed  in  motor  transport,  it 
is  economically  necessary  that  this  mode 
of  transportation  confine  itself  to  the 
service  of  transporting  the  higher  class 
of  commodities. 

The  motor  truck  renders  an  express 
service-plus,  but  only  through  a  motor 
truck  terminal  and  clearing  house  can 
highway  transport  schedules  be  estab- 
lished and  maintained  or  sufficient  ton- 
nage in  express,  first  and  second  class 
freight  secured  to  make  it  a  real  factor 
in  transportation. 

4.  Generally  speaking,  motor  transport 
is  as  yet  an  indefinite  thing,  it  lacks  sub- 
stantiality, responsibility,  dependability; 
the  general  shipper  can  not  accept  it  as 
a  definite  phase  of  transportation  as  he 
has  accepted  the  steel  rail. 

A  public  Motor  Transport  Terminal  and 
Clearing  House  is  a  gateway  to  and  from 
all  highways.  It  will  supply  that  definite 
point  of  contact  which  highway  transport 
now  lacks;  it  will  indicate  substantiality, 
responsibility  and  dependability  which 
the  shipper  wants;  it  will  become  a  cry- 
stallizing point  from  which  an  analysis  of 
possibility  and  application  can  be  made; 
it  will  make  every  citizen  in  every  in- 
dustrial center  of  America  the  consignee 
of  every  producing  farmer  within  50 
miles  of  that  industrial  center;  it  will 
put  every  rural  merchant  within  50  miles 
but  6  hours  away  from  his  base  of  sup- 
ply. 

The  highway  will  never  serve  its  ulti- 
mate purpose  until  every  citizen,  con- 
sumer or  producer  has  dependable  and 
beneficial  transportation  access  to  it,  and 
this  is  not  possible  except  through  a  high- 
way transport  terminal. 
Character  of  Motor  Transport  Terminals 

Large  industrial  centers  with  well  pop- 
ulated surrounding  territory  will  require 


an  outbound  and  an  inbound  building  or 
section. 

These  terminals  could  be  established 
and  sustained  as  private  enterprises  and 
be  made  profitable  through  a  terminal 
cwt.  or  package  fee  to  be  added  to  the 
transportation  charge,  and  through  the 
operation  of  a  cartage  which  would  be  in 
great  demand  on  pick  ups  and  deliveries 
to  consignees  and  from  shippers  who  do 
not  operate  their  own  cartage  vehicles, 
and  from  thousands  of  individual  citizens 
who  through  highway  transport  and  mo- 
tor terminal  service  will  become  the  con- 
signees of  agricultural  producers. 

These  terminals  should  be  established 
and  sustained  through  the  cooperation  of 
Wholesale  Shippers'  Associations,  Farm 
Federations  and  Motor  Transport  Organ- 
izations. 

The  building  should  be  long  and  nar- 
row, providing  the  greatest  possible 
amount  of  platform  space  on  each  side  of 
building,  insuring  relief  from  building, 
platform  or  vehicle  congestion. 

The  building  should  be  divided  into 
route  sections,  local  cartage  vehicles  de- 
livering to  platform  on  one  side  of  build- 
ing within  route  sections  according  to 
consignments,  these  consignments  han- 
dled through  narrow  building  to  outbound 
platform  for  shipment  that  day  or  left 
within  building  if  scheduled  for  following 
day  shipment. 

The  inbound  building  or  section  should 
be  of  the  same  character,  permitting  in- 
bound transport  truck  to  unload  cargoes 
on  one  side  of  building  and  local  cartage 
vehicles  to  clear  from  opposite  side. 

Because  of  the  flexibility  of  motor 
transport,  terminals  will  be  very  well 
cleared  daily. 

For  outbound  terminal,  shipments  con- 
signed to  routes  over  which  less  than 
daily  service  is  rendered  should  not  be 
received  earlier  than  one  day  prior  to 
scheduled  departure  of  truck. 

For  inbound  terminal,  local  cartage 
service  could  easily  keep  terminal  clear. 

Schedules  should  be  established  over  all 
routes  offering  tonnage  in  exchange  for 
service,  the  terminal  clearing  house  keep- 
ing all  shippers  informed  as  to  schedules, 
transport  rates  and  service  offered. 

Many  private  truck  owners  can  be 
found  within  or  around  industrial  cen- 
ters with  whom  contracts  can  be  made 
to  operate  over  routes  on  schedules,  if 
the  terminal  clearing  house  will  central- 
ize the  industrial  demand  for  service.  It 
is  very  evident,  however,  that  a  standard- 
ized fleet  of  trucks  fully  under  the  direc- 
tion  and   control   of  a   terminal   clearing 
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house  system  will  render  the  most  de- 
pendable and  the  most  economical  serv- 
ice. 

Dry    and    Cold    Storage    Warehouses    as 
Motor   Transport   Terminals 

All  dry  storage  warehousing  firms  who 
see  the  great  changes  in  transportation 
and  distribution  which  highway  trans- 
port is  rapidly  bringing  about  are  provid- 
ing liberally  for  motor  truck   platforms. 

Large  manufacturers  of  common  com- 
modities are  already  consigning  to  ware- 
house for  distribution  from  that  point,  to 
store  door  any  where  within  motor  trans- 
port service  from  the  warehouse,  and  by 
various  sales  systems  eliminating  the 
jobber,  the  broker,  and  the  wholesaler. 

Increased  motor  truck  platform  space 
is  already  in  great  demand  at  cold  stor- 
age warehouses,  because  farm  bureaus 
and  federations  are  instructing  agricul- 
turalists to  transport  by  motor  truck  to 
cold  storage,  avoiding  the  commission 
broker  and  holding  their  season's  crops 
for  the  unseasonable  market  periods. 
Farm  Bureaus  and  Farm  Federation  Com- 
mittees acting  as  sales  agents. 

In  smaller  to-mis  and  cities  in  which 
highway  tonnage  is  not  great  enough  to 
sustain  a  motor  transport  terminal,  stor- 
age warehouses  are  rapidly  taking  on  this 
function  and  because  many  of  them  op- 
erate a  cartage  business  in  connection 
with  warehousing,  find  that  it  fits  in 
splendidly  and  contributes  to  their  reg- 
ular line  of  activity. 

Thus  the  terminal  problem  for  motor 
transport  throughout  America  is  not  as 
great  as  it  has  been  considered,  the  great- 
er problem  being  that  of  limited  platform 
space  at  warehouses  and  at  shippers' 
places  of  business. 

The   trailer   is   rapidly   being   found   a 
means  of  relief  from  the  problems  of  lim- 
ited platform  space,  and  is  perhaps  best 
■  illustrated  in  several  routes  operated  out 
of  Indianapolis. 

Where  shipping  points  along  these 
routes  receive  as  much  as  one  or  two 
tons,  the  consignments  are  loaded  on  a 
trailer  and  delivered  to  a  local  warehouse 
or  cartage  man  who  delivers  to  store  door 
from  trailer  while  the  transport  truck 
goes  on  its  way,  and  on  its  return  picks 
the  trailer  up,  often  well  loaded  for  the 
return  trip. 

Trailers  are  also  used  as  highway  clear- 
ing houses  in  the  transportation  of  milk, 
two  trailers  to  truck  being  used  on  some 
routes. 

These  trailers  are  dropped  off  at  im- 
portant highway  crossings  loaded  with 
empty    cans,    the    transport    truck    going 


on  to  the  end  of  the  route  and  returning 
loaded  picks  up  the  trailers  which  have 
been  loaded  with  full  cans  by  smaller 
pick-up  trucks  and  on  a  scheduled  system 
which  avoids  delay  for  the  transport 
truck. 

Platforms  are  also  being  built  at  im- 
portant highway  cross-roads  from  which 
the  transport  truck  picks  up  consign- 
ments or  to  which  it  unloads  a  great  va- 
riety of  commodities  shipped  to  farmers 
in  the  neighborhood  of  the  platform. 

These  platforms  are  small  clearing 
houses  and  have  done  much  toward  in- 
creasing highway  transportation  in  Ind- 
iana. 

Interurban  Electric  Railways  have  en- 
tered into  competition  with  the  motor 
truck  in  the  transportation  of  live  stock 
to  the  Indianapolis  Stock  Yards,  but  be- 
fore it  was  possible  for  them  to  secure 
any  portion  of  this  business  it  was  neces- 
sary for  them  to  build  stock  yards  and 
'loading  platforms  at  many  points  along 
their  routes. 

The  Electric  Roads  have  been  trying  for 
several  years  to  secure  this  business,  and 
a  transport  rate  of  75  percent  less  than 
motor  transport  rates  were  offered,  but 
it  finally  took  the  terminal  clearing 
house  and  definitely  scheduled  service  to 
get  a  portion  of  the  business. 

The  cost  of  operating  railway  terminals 
upon  the  basis  of  cwt.  and  the  relation  of 
this  cost  to  the  transportation  receipts 
for  hauls  of  various  distances  were  ap- 
parently never  analyzed  until  within  the 
past  few  years. 

It  must  have  been  depressing  to  many 
of  the  larger  carriers  when  it  was  learned 
that  the  terminal  cost  per  cwt.  on  the 
greater  portion  of  their  short  haul  ton- 
nage was  greater  than  the  total  transpor- 
tation rate  allowed. 

The  many  almost  insurmountable 
causes  for  this  fact  are  due  principally 
to  yard,  trackage  and  switching  limita- 
tions which  would  not  apply  at  all  to  mo- 
tor transport  terminals. 

Surveys  in  many  of  America's  indus- 
trial centers  have  disclosed  that  terminal 
building,  yardage  and  trackage  expansion 
sufficient  to  meet  the  normal  transporta- 
tion demands  upon  steel  rail  carriers  is 
physically  and  financially  impossible. 

Because  of  the  flexibility  of  the  motor 
truck,  with  its  trailers,  semi-trailers,  and 
demountable  bodies,  and  because  every 
highway,  street  or  alley  becomes  an  out- 
let for  the  movement  of  tonnage,  the 
Highway  Transport  Terminal  will  never 
be  subject  to  the  limitations  of  steel  rail 
terminals. 
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EDITORIALS 


THE  WATER  WORKS  SITUATION 

In  this  issue  we  are  devoting  more  than 
the  usual  amount  of  space  to  water  works 
matters  because  of  the  annual  convention 
of  the  American  Water  Works  Association 
soon  to  be  held,  at  which  copies  of  this 
number  will  be  distributed.  Several  very 
interesting  articles  on  water  works  sub- 
jects, written  for  our  exclusive  use,  are 
published  in  this  number. 

The  time  is  appropriate  for  considering 
the  situation  in  the  water  works  field. 
The  private  companies  were  very  hard 
hit,  of  course,  by  advancing  costs,  since 
they  had  only  a  moderate  fixed  income 
with  which  to  meet  the  increased  expend- 
itures. Some  relief  has  been  granted 
them  in  rate  increases.  Municipal  plants 
were,  in  many  cases,  on  such  a  basis  that 
water  funds  were  used  for  general  pur- 
poses, so  by  practicing  some  economies 
and  using  their  funds  for  their  own  needs 
water  departments  have  managed  to  get 
along  fairly  well. 

Of  course,  there  has  not  been  a  large 
volume  of  new  water  works  construction 
and  the  reconstruction  and  extension  of 
old  works  has  not  been  great.  As  in 
every  other  line,  therefore,  water  works 
improvements  have  not  kept  pace  with 
the  demand,  but  have  been  postponed  from 
year  to  year,  until  now  there  is  an  ac- 
cumulation of  needed  projects  which  will 
represent  a  cost  running  far  into  the  mil- 
lions of  dollars.  Much  of  this  work 
should  not  be  postponed  any  longer  in 
the  expectation  of  lower  costs,  for  while 
costs  must  come  down  some  time,  it  is 
doubtful  economy  to  use  overtaxed,  insuf- 
ficient and  inefficient  works  too  long  just 
to  save  a  small  percentage  on  the  cost  of 
new  improvements.  A  revival  of  construc- 
tion is  likely  to  be  accompanied  by  rising 
costs  again,  as  we  are  not  likely  to  get 
back  to  the  pre-war  price  level  on  con- 
struction for  many  years  to  come.  For 
these  reasons  work  should  go  forward 
now  on  needed  water  works  improve- 
ments. 


RESERVE  WATER  FILTER 
CAPACITY 

Water  filtration  plants  are  frequently, 
if  not  usually,  built  too  small.  Water 
consumption  usually  increases  rapidly 
after  the  installation  of  a  filter  plant,  and 


new  plants  are  frequently  overloaded 
while  serving  the  population  for  which 
they  were  designed,  due  to  the  increase 
in  the  per  capita  consumption  of  the 
more  attractive  and  safer  water  produced 
by  the  plant.  For  this  reason  alone  filter 
plants  should  be  made  of  ample  size. 

But  there  is  another  reason  for  making 
these  plants  of  generous  proportions,  and 
that  is  to  provide  reserve  filter  capacity. 
Additional  filter  capacity  should  be  pro- 
vided to  take  care  not  only  of  peak  loads, 
but  also  so  that  one  filter  at  any  time  can 
be  put  out  of  service  for  inspection  and 
overhauling.  Sufficient  attention  has  not 
been  paid,  in  the  past,  to  this  need  for 
reserve  filter  capacity. 


THE  GREAT  AMERICAN  DETOUR 

The  detour  is  rapidly  becoming  a  na- 
tional institution.  It  is  still  possible  to 
make  it  more  a  convenience  than  a  high- 
way horror,  but  if  this  is  to  be  accom- 
plished thought  must  be  taken  and  some 
money  spent. 

During  the  era  of  highway  construc- 
tion, on  which  we  have  as  yet  scarcely 
more  than  entered,  detours  will  be  fre- 
quently encountered,  by  the  tourist  at 
least,  and  it  would  be  well  to  formulate 
a  rational  detour  policy  now.  Certain 
fundamentals  should  be  kept  in  mind  by 
the  engineers  whose  business  it  Is  to  lay 
out  detours  and  prescribe  their  use. 

First  of  all,  it  should  be  recognized  that 
the  purpose  of  the  detour  is  to  facilitate 
travel  quite  as  much  as  it  is  to  safeguard 
construction  operations.  Traffic  should 
not  be  diverted  from  the  main  highway 
unless  there  is  a  mighty  reason  for  doing 
so.  This  seems  so  obvious  that  it  would 
not  be  stated  here  but  for  our  observation 
of  a  case  last  year,  in  which  the  malrt 
outlet,  in  one  direction,  from  a  very  large 
city,  was  closed  for  months  while  the 
road  was.  presumably,  under  repair.  Dur- 
ing this  time  an  exceedingly  heavy  traf- 
fic was  required  to  drive  over  grounfl  so 
rough  that  it  was  a  serious  question 
whether  those  riding  would  not  be  in- 
jured, not  to  mention  the  damage  to  hun- 
dreds of  expensive  cars  that  bumped  over 
that  detour  every  day.  After  some 
months  of  this  the  main  road  was  again 
opened  to  traffic  and  was  found  to  be  in 
practically   the   same   condition   as  when 
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first  closed.  Just  how  this  came  about  is 
unknown  to  us,  but  evidently  somebody 
had  blundered. 

Detours  should  be  kept  as  short  as  pos- 
sible, for  aside  from  their  greater  rough- 
ness they  are  naturally  longer,  as  a  rule, 
than  the  road  which  they  temporarily  su- 
persede. The  man  who  lays  out  a  detour 
should  try  to  make  it  as  short  and  as 
smooth  as  possible;  his  job  is  only  half 
done  when  he  gets  rid  of  traffic  for  the 
time  being,  for  he  must  take  care  of  it  at 
the  same  time. 

Where  the  detour  passes  over  an  un- 
even surface  it  is  well  to  spend  some 
money  to  make  of  it  a  fairly  smooth  road- 
way, if  this  can  be  done  with  the  usual 
road  grading  and  surfacing  machinery, 
especially  where  the  traffic  is  considerable 
and  the  detour  is  to  remain  in  operation 
for  a  month  or  more.  There  are  prece- 
dents for  spending  money  to  secure  mere- 
ly a  temporary  result,  as  in  snow  re- 
m'lval,  for  example. 

Some  detours  are  quite  passable,  others 
not  too  bad,  while  still  others  are  mis- 
demeanors, if  not  crimes.  It  is  well  to 
remember  that  the  public  is  very  resent- 
ful of  being  thumped  with  a  detour. 


INSTRUCTION  OF  ENGINEERING 
STUDENTS  IN  ADVERTISING 

An  interesting  departure  in  engineering 
education  has  been  observed  at  the  Iowa 
State  College,  where  a  course  in  technical 
advertising  is  being  conducted,  with  an 
enrollment  of  25  men.  These  men  are 
students  in  civil,  mechanical,  electrical 
and  chemical  engineering  and  in  architec- 
ture. Certain  features  of  the  course  are 
of  general  interest. 

The  first  four  weeks  of  the  eleven-week 
course  are  devoted  to  a  study  of  the  fun- 
damental principles  of  advertising — that 
is,  the  place  of  advertising  in  business, 
the  methods  of  advertising  and  the  psy- 
chological features  of  attention,  interest, 
desire,  conviction  and  action.  At  the  end 
of  four  weeks  each  student  establishes  a 
hypothetical  business,  in  which  he  mar- 
kets some  new,  simple  technical  product. 
He  is  assigned  a  definite  advertising  ap- 
propriation, and  on  that  basis  devotes  the 
remainder  of  the  time  to  the  development 
of  the  initial  advertising  campaign  for  his 
product.  He  selects  the  advertising  me- 
diums he  will  use,  lays  out  his  advertise- 
ments, works  out  a  few  direct  mail  pieces 
and  some  sales  letters.  During  the  course 
the  class  studies  a  considerable  number  of 
pieces  of  advertising  copy  which  have 
been    published   in   the   technical   press. 


with  the  idea  of  finding  their  strong 
points  and  their  weaknesses. 

In  a  two-hour  course  running  throug'v 
but  eleven  weeks  it  is  not  possible  to  go 
very  deep  into  the  subject  of  advertising, 
but  enough  Information  is  given  the  men 
to  enable  them  to  go  on  with  the  study 
of  advertising  by  themselves  later  on. 

We  have  been  particularly  interested  in 
the  course  of  study  briefly  outlined,  and 
should  be  glad  to  see  other  engineering 
schools  add  similar  courses.  It  will  mean 
much  to  many  of  the  students  to  havf 
the  business  world  revealed  to  them  m 
this  way,  and  by  broadening  their  outlook 
as  well  as  their  knowledge,  will  increase 
the  possibility  of  their  finding  their 
proper  places  later  on.  Many  engineers 
would  like  to  get  into  manufacturing,  but 
do  not  know  how  to  go  about  it.  Young 
engineers  who  enter  manufacturing  estab- 
lishments through  advertising  and  sales 
positions  will  learn  how  to  get  into  man- 
ufacturing for  themselves  later  on  if  they 
wish  to  do  so.  Men  of  the  type  who  study 
engineering  in  colleges  are  needed  in 
manufacturing,  and  in  advertising  and 
selling  also.  Some  day  engineering  grad- 
uates will  fill  many  responsible  positions 
in  the  advertising  departments  of  the  en- 
gineering manufacturers. 


FIREPROOF  SCHOOLHOUSES 

There  is  now  a  shortage  of  school- 
houses,  just  as  there  is  a  shortage  of 
buildings  for  business  and  residential  pur- 
poses. The  great  movement  of  the  people 
to  the  cities  during  the  past  few  years, 
when  building  operations  have  been  so 
severely  curtailed,  has,  of  course,  filled 
existing  school  buildings  to  overflowing. 
In  many  localities  school  is  being  held  in 
portable  and  temporary  structures,  and  in 
some  places  in  churches. 

There  has  been  ample  time  for  the 
proper  planning  of  new  school  buildings, 
so  when  construction  of  this  type  of  build- 
ings is  resumed  the  errors  of  the  past 
should  be  avoided  and  we  should  build 
better  than  ever  before.  What  remains 
of  the  idle  period  should  be  utilized  in 
proper  planning. 

Surely  the  time  has  come  for  the  fire- 
proof schoolhouse.  Every  school  build- 
ing, containing  four  rooms  or  over,  should 
be  built  of  the  highest  type  of  fire-resist- 
ing construction. 

With  the  need  for  new  school  buildings 
so  clearly  defined,  there  is  no  excuse  for 
cheap  or  flimsy  construction.  There  must 
be  no  more  fire-traps  built  for  helpless 
school  children. 
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WIDTHS  OF  ROADWAYS  AND  SIDE- 
WALKS IN  MUNICIPALITIES 

(Editor's  Note:  The  following  data 
and  discussion  are  from  the  report  of  a 
committee  of  the  National  Highway  Tiaf- 
fic  Association,  of  which  Mr.  Hugh  J. 
Fixmer,  Paving  Engineer,  Board  of  Local 
Improvements,  City  Hall,  Chicago,  is 
chairman.  This  report  ,written  by  Mr. 
Fixmer,  was  presented  at  the  annual 
meeting  held  in  Detroit  April  29,  1921. 
The  report  gives  emphasis  to  the  fact 
that  roadway  widths  should  not  be  stand- 
ardized. Each  street  presents  a  separate 
problem  requiring  engineering  study.  The 
cost  of  street  improvement  is  too  great 
to  permit  guesswork  as  to  the  width  of 
the  paved  roadway.  The  width  should 
be  designed  to  fit  the  use  of  the  street. 
It  must  accommodate  the  traffic 
(whether  parked  or  in  motion)  and  the 
use  of  the  abutting  property.  The  formu- 
las, in  this  discussion,  are  introduced  to 
indicate  a  basis  for  study  of  the  prob- 
lem and  outline  the  main  factors  having 
a  bearing  on  it.) 

It  is  quite  obvious  that  the  width  of 
the  street  is  to  be  determined  by  the  use 
to  be  made  of  it.  The  proper  width  of 
street  is  a  summation  of  the  width  of 
roadway,  width  of  sidewalks  and  extra 
or  reserve  width.  The  extra  or  reserve 
width  is  set  apart  for  parkways,  to  add 
beauty  and  comfort,  and  to  provide  fo; 
future  expansion  of  roadway  and  side- 
walk width.  In  the  typical  city  where 
the  width  of  street  is  fixed  and  defined 
by  buildings,  the  width  of  roadway  and 
sidewalk  must  be  carefully  proportioned. 
Where  these  widths  prove  inadequate  to 
accommodate  the  traffic  the  street  must 
be  widened  by  condemnation.  Where 
this  cannot  be  done,  because  of  physical, 
legal  or  economic  conditions,  the  traffic 
must  be  restricted  and  regulated  by 
police  power. 

Width  of  Roadway 

The  width  of  pavement  or  roadway  Is 
determined  by  traffic  needs,  by  tradition, 
by  esthetic  requirements  or  by  limitar 
tlons  of  site  or  cost.  In  the  city  the 
value  of  the  pavement  to  the  users  Is  of 
paramount  importance.  The  pavement 
must  prove  safe  and  comfortable  to  use, 
must  be  truly  economic,  must  present 
an  agreeable  appearance,  and  must  ac- 
commodate the  abutting  property  and  the 
character  and  amount  of  traffic  using  it. 

The  realization  of  the  above  qualities 
is  intimately  affected  by  the  factor  of 
width  of  roadway.     Owing  to  the  great 


increase  and  diversified  use  of  motor  ve- 
hicles, the  fundamental  basis  of  pave- 
ment design  today  is  to  fulfill  the  needs 
of  the  traffic;  to  serve  the  users  of  the 
street  in  an  efficient  manner.  The  fol- 
lowing quotation  is  from  a  paper  present- 
ed before  the  1920  annual  meeting  of  the 
American  Society  of  Municipal  Improve- 
ments by  Mr.  Robt.  Hoffman,  Chief  En- 
gineer, Department  of  Public  Service, 
Cleveland,  Ohio: 

Two  Fonts  of  Vicio  on  Boaduay  Widths 

"The  determination  of  roadway  widths 
may  be  considered  from  two  different 
points  of  view.  One  is  from  the  view- 
point of  appearance,  governed  by  rules 
of  proportion,  or  by  making  provision  for 
predetermined  widths  of  sidewalk  strips 
or  for  lawn  and  parking  spaces.  The 
other  viewpoint  is  that  of  traffic  accom- 
modation. 

"The  fi.st  viewpoint  applies  principally 
to  parkways,  boulevards  and  certain 
classes  of  residence  streets  where  beauty 
and  propo'tion  largely  control  the  design 
rather  than  economy  and  utility.  Making 
the  roadway  from  50  to  60  per  cent,  of 
the  street  width  between  property  lines 
will,  in  many  cases  satisfactorily  suit 
conditions.  The  design  of  the  planting 
strips  and  lawns  will,  however,  nearly 
always  control  the  width  and  arrange- 
ment of  the  paved  roadways.  Even  here 
the  expected  traffic  should  receive  con- 
sideration, but  its  subordination  to  other 
conditions  may  be  perfectly  logical  and 
free  from  criticism. 

"Consideration  of  roadway  widths  from 
the  second  viewpoint,  that  of  traffic  ac- 
commodation, obviously  applies  to  the 
greater  number  of  cases,  and  should  be 
the  prevailing  point  of  view  when  con- 
sidering any  basis  of  design  or  the  stan- 
dardization of  widths." 

Kinds  of  Traffic 

There  are  five  general  classes  of  traf- 
fic using  the  city  street.  These  are: 
Pedestrian,  horse  drawn,  motor  driven, 
street  railway  and  stationary  traffic. 
Stationary  traffic  consists  of  vehicles 
loading  or  unloading  merchandise,  and 
vehicles,  mostly  motor  driven,  apprppri- 
ating  the  public  space  for  parking.  Since 
all  classes  of  traffic  have  the  common 
right  to  use  the  street,  the  street  should 
be  designed  to  afford  each  class  the  max- 
imum of  comfort  and  safety  without 
abridging  or  destroying  the  rights  of  the 
other  classes. 

Effective  Width 

The  effective  width  of  roadway  is  that 
part  available  to  moving  traffic,  and  is 


178 


MUNICIPAL    AND    COUNTY    ENGINEERING         Vol.  LX.  No.  5 


affected  by  the  presence  of  street  railway- 
tracks,  by  the  provision  for  parking  ve- 
hicles, by  the  custom  or  necessity  of 
backing  vehicles  against  the  curb  to  load 
and  unload  material,  by  slippery  surface, 
by  excessive  crown  of  surface,  by  accu- 
mulation of  snow  and  refuse  and  by  un- 
even or  worn  out  pavement  surface. 
Requirements  of  Traffic 
The  width  of  roadway  required  for 
traffic  is  a  function  of  the  necessary 
clearance,  of  the  width  and  pennissable 
speed  of  the  vehicles  and  the  volume  or 
amount  of  traffic.  The  relation  between 
roadway  width  and  width  of  vehicle,  for 
each  line  of  traffic  (standing  or  moving). 
Is  given  by  the  following  formula: 

W=B+C+S/10 (1) 

S     being    the    pennissable    maximum 

speed   (in  miles  per  hour)    of  the 

vehicle  traffic. 

W  =  required   width  of   roadway  for 

one  line  of  traffic  parallel  to  the 

street  axis  (in  feet). 

B  =  width  of  vehicle  (over  all)  in  feet. 

C  ^=  lateral  clearance  factor,   varying 

from  1/2  to  1  (Ft). 
Thus  in  order  to  fix  the  width  of  road- 
way to  accommodate  the  character  of 
traffic  the  widths,  particularly  the  allow- 
able maximum,  of  all  vehicles,  together 
with  the  pennissable  speed  must  be 
known.  Where  vehicles  stop  or  park 
parallel  with  the  street  axis  the  required 
width  from  the  formula  is  over  all  width 
plus  one-halt  toot.  Where  vehicles  are 
permitted  to  park  at  an  angle  or  back 
against  the  curb  to  handle  goods,  the 
width  must  be  increased  from  6  to  12  ft. 
over  the  width  needed  when  standing 
parallel  with  the  curb.  The  space  to  be 
provided  for  parking  or  so  called  station- 
ary traffic  must  be  definitely  settled. 

To  detemiine  the  effective  width,  or 
width  to  be  kept  open  for  moving  traf- 
fic, we  must  know  the  number  of  moving 
lines  of  traffic  to  provide  for. 

The  distance  required  to  stop  a  motor 
driven  vehicle  equipped  with  proper 
brakes,  road  in  good  condition  and  driver 
alert,  is  determined  by  the  following 
formula: 

D  =  S/10 (2) 

D   =   Distance    in    feet    to    stop    ve- 

vehicle. 
S  =:  Maximum    allowable    speed    in 
miles  per  hour. 
The  headway  required  for  fast  moving 
vehicles  varies  with  the  maximum  speed, 
the  factor  of  safety  assumed    (to  allow 
for    poor    brakes,    possible    slipperiness, 
time  for  driver  to  act),  and  the  length  of 
the  vehicle  is: 


H  =  DF  -f  V (3) 

H  =  Headway  in  feet. 

F  =:  Factor  of  safety  (ordinarily  equal 

to  2). 
V  =  Length  of  vehicle  in  feet.     V  is 
important  only  at  low  speeds,  and 
varies  from  10  to  30  ft.  depending 
on  kind  of  vehicle. 
The  maximum  number  of  vehicles*  per 
hour  per  line  of  moving  traffic  is  given 
in  the  following  formula: 
5280M 

N  = (4) 

H 
N  =  Maximum  number  of  vehicles  per 

hour  per  line  of  moving  traffic. 
M  =  Assumed   average   speed  in   miles 
per  hour. 

The  number  of  lines  of  traffic  to  be 
provided  for  should  be  based  on  the  fu- 
ture use  of  the  street.  A  traffic  census 
is  of  little  value  unless  carefully  inter- 
preted, and  then  is  only  important  as  an 
aid  to  judgment. 

The  total  width  of  roadway  to  accom- 
modate the  character  of  traffic  using  a 
given  street  is  the  summation  of  the 
number  of  traffic  lines  required  for  mov- 
ing and  stationary  traffic. 

A  given  width  reaches  its  greatest  ca- 
pacity when  speed  is  uniform  or  aver- 
age speed  approaches  the  maximum 
speed.  This  ideal  condition  is  never 
reached  and  closely  approached  only  on 
long  stretches  of  open  country  road  or 
certain  boulevards. 

On  the  city  street  the  speed  is  re- 
stricted to  a  low  average,  due  to  fre- 
quent cross  traffic,  presence  of  car 
tracks,  and  mixed  character  of  traffic. 
To  accommodate  an  increase  of  traffic, 
the  roadway  must  be  widened  or  the 
maximum  speed  reduced  and  the  aver- 
age speed  increased.  A  double  track 
street  railway  requires  a  width  of  20  ft. 
for  safe  and  rapid  operation.  On  streets 
other  than  those  carrying  car  tracks  the 
requirements  of  rapid  vehicle  traffic  in- 
dicates a  minimum  width  of  20  ft.  for  the 
rapid  moving  middle  traffic. 
Regulation  of  Width  and  Speed  of  Vehicle 

The  necessary  width  of  roadway  for  ve- 
hicle traffic  is  a  function  of  clearance, 
width  and  permissible  speed  of  vehicle 
as  shown  in  Formula  1.  Table  I  shows 
necessary  width  for  each  line  of  traffic: 
(W  =  B  +  %  +  S/10.) 


•See   article   bv    author    in.Eng.    &    Contg., 
Apr.    2,   1919,   p.    328. 
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TABLE  I.     RELATION  OF  ROADWAT  WIDTH  TO  WIDTH  AND  SPEED  OF  VEHICLE. 

Overall  Width  of  Vehicle  (In  feet) 
Permissible  speed  6  6%         7  7%         8  8'^ 

of  vehicles  in  miles  per  hour  (Min.)  Width  of  Roadway  Per  Line  of  Traffic 

Parked  or  standing  parallel  to  curb  (stationary)         6%  7  7^^  8  8>^         9 

5  miles   per  Iiour 7  7V4  8  8%  9  9% 

10   miles  per  liour 7 'A  8  Shi  9  9  Mi        10 

15  miles  per  hour 8  8H  9  9%        10 

20  miles   per  hour •. 8V4  9  9%        10 

25   miles  per  hour 9  9'^        10 

30  miles  per  hour 9H        10 

40  miles  per  hour 10 


Apart  from  consideration  of  pavement 
damage  due  to  impact,  tire  equipment, 
etc.,  the  speed  must  be  regulated  from 
the  standpoint  of  public  use,  safety  and 
economy.  It  appears  that  10  ft.  should 
be  the  proper  width  for  each  line  of  rapid 
traffic,  and  8  to  9  ft.  for  side  or  slower 
moving  traffic.  Thus  a  truck  measuring 
81/^  ft.  over  all  would  be  limited  to  a 
maximum  speed  of  10  miles  per  hour,  and 
shoul  dnot  travel  along  the  middle  strip 
reserved  for  rapid  traffic. 

It  seems  the  general  concensus  of  opin- 
ion that,  until  demonstrated  uneconomic, 
the  width,  length  and  height  of  vehicles 
should  be  limited  to  8  ft,  24  ft.  and  12  ft., 
respectively. 

Economic  Value  of  Width 

City  pavements  are  e.xpensive,  and  it 
is  wise  carefully  to  determine  adequate 
width.  Pavement  cost  varies  from  50  cts. 
to  $1  per  foot  in  width  per  lineal  foot, 
or  $2,500  to  $5,000  per  mile  per  foot  in 
width.  It  is  for  this  reason  that  the 
maximum  width  should  be  a  minimum  to 
accommodate  the  needs  of  the  traffic  and 
abutting  property.  Streets  should  not  be 
paved  too  wide  where  use  does  not  de- 
mand it.  The  regulation  of  width  of  ve- 
hicles is  certainly  justified  in  view  of  the 
added  cost  to  accommodate  a  small  per- 
centage of  extra  wide  trucks.  The  loss 
occasioned  by  congestion,  detours,  re- 
stricted business  and  so  forth,  due  to  an 
inadequate  roadway  should  be  deter- 
mined. This  loss,  when  capitalized,  indi- 
cates the  sum  that  can  be  wisely  spent 
to  increase  the  roadway  width  or  con- 
struct new  trafficways  adjoining,  above 
or  below  the  present  street  surface. 

Sidewalks 
The  main  purpose  of  the  sidewalk  is  to 
accommodate  the  foot  or  pedestrian  traf- 
fic. Other  uses  are  incidental  and  can 
be  ignored  in  determining  the  proper 
widths.  The  width  of  the  sidewalk  is 
often  reduced  by  the  presence  of  poles, 
hydrants,  receptacles  and  building  en- 
croachments, usually  stair  entrances.  The 
arbitrary,   or   "practical"    rule    for    side- 


walk widths  on  each  side  of  the  street,  is 
given  by  the  formula: 

Sw  =  L  X  2 (5) 

Sw  =  Sidewalk  width  in  feet  on  each 

side  of  street. 
L  =  Number  of  lines  of  traffic  pro- 
vided by  the  roadway. 
The  traditional  method  of  determining 
sidewalk  width  is  to  make  Sw  from  8  to 
20  per  cent,  of  the  total  street  width. 
A  line  of  pedestrian  traffic  is  universally 
taken  as  2  ft.  in  width.     It  is  obvious, 
therefore,    that    the    effective    sidewalk 
width  should  be  a  multiple  of  two. 

In  large  cities  the  matter  of  adequate 
sidewalk  width  is  vitally  important.  A 
formula  can  be  developed  for  sidewalk 
width  similar  to  the  one  used  for  road- 
way width.  The  width  for  one  line  of 
moving  pedestrian  traffic  is  taken  as  2 
ft.  This  includes  allowance  for  clearance 
at  the  average  speed  of  %  to  3  miles  per 
hour.  The  distance  apart  (headway)  is 
determined  by  speed,  or  rather  degree  of 
congestion,  and  comfort. 

The  following  formula  shows  capacity 
of  walk  per  2  ft.  of  width  at  various  rates 
of  travel  for  various  distances  apart: 
5280  M' 

N'  = (6) 

H' 
In  which  N'   =  Max.    number    of    pedes- 
trians per  hour  per  line 
of  traffic.    (2  ft.  width). 
In  which  M'  :=  Average    speed    in    miles 

per  hour. 
In  which  H'  =  Headway,  or  distance  be- 
tween  bodies.    (Allow   2 
ft.  for  body). 
In  which  Sw  =  Width  of  sidewalk  in  ft. 
In  which  T     =  Total    number    of   pedes- 
trians passing  per  hour. 
2T 

Sw  =  - • (7) 

N' 
The  minimum  value  of  Sw  should  not 
be  less  than  4  ft.     In  practice  5  ft.  is  con- 
sidered a  minimum  for  comfort,  in  walk- 
ing two  abreast  or  passing. 
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In  a  congested  street,  due  to  frequent 
interruption  by  cross  traffic,  etc.,  with 
an  average  speed  of  1  mile  per  hour  and 
distance  between  pedestrian  of  6  ft.,  we 
find  N'=5280XlH-(6+2)=660  persons  per 
hour  per  2  ft.  of  width  or  300  per  hour 
per  foot  of  width.  This  is  approximately 
the  maximum,  since  the  clearance  (for 
comfort)  varies  nearly  directly  with  the 
speed. 

City  Planning 
The  importance  of  street  and  roadway 
widths  is  now  quite  well  understood  by 
students  of  city  planning.  The  proper 
development  of  property  as  well  as  the  en- 
joyment of  community  life,  is  dependent 
on  the  street  layout  Let  us  trace  the  his- 
tory of  street  widths  in  the  average  Amer- 
ican city.  The  universal  street  and  road 
width  east  of  Ohio  is  66  ft,  an  arbitrary 
unit  based  on  the  "surveyor's  chain,"  this 
unit  being  adopted  to  facilitate  computa- 
tion of  areas  in  terms  of  acres,  rather 
than  from  any  consideration  of  traffic 
needs.  This  traditional  or  "standardized" 
width  is  inadequate  in  many  places  and 
wasteful  in  others.  Many  streets  are  laid 
out  with  the  width  based  on  willful  ex- 
pediency or  vague  imagination,  no 
thought  apparently  being  given  to  the 
needs  of  traffic  ;  accessibility,  need  of 
parkways,  or  future  use  of  the  street 

The   general   rule  for  adequate   street 
W  =Wr+Ws+Wp+Wg 

in  which 
width  is  given  by  the  simple  formula: 
W   =:  total  width  between  buildings. 
Wr  :=  necessary  width  of  roadway. 
Ws  ^  necessary  width  of  sidewalk. 


Wp  ^  width  of  parkways. 

Wg  =  Reserve  width  or  width  necessary 
to  widen  roadway  and  sidewalk 
when  character  of  street  and  prop- 
erty changes.  Very  often  Wg  is 
taken  equal  to  Wp,  the  parkways 
being  absorbed  later  on  in  the  road- 
way  and  sidewalk  space.  In  some 
cases  Wg  is  laid  out  between  the 
sidewalk  and  so-called  building 
line.  This  is  good  practice  where 
legal,  and  later  on,  enforcible. 
(See  Table  II.) 

Table  II  is  submitted  to  show  approxi- 
mate sidewalk  and  street  widths  required 
for  modern  traffic  for  usual  types  of 
streets,  in  the  average  municipality.  This 
table"  does  not  represent  an  attempt  at 
standardization.  It  appears  here  to  indi- 
cate the  proper  method  of  determining 
street  width,  which  should,  if  possible, 
be  secured  when  the  street  is  originally 
platted. 

It  is  still  the  general  custom  to  deter- 
mine roadway  width  on  the  basis  of  lim- 
itations of  site  and  cost  While  this 
method  may  be  warranted  in  a  few  cases, 
it  should  be  generally  discouraged.  Some 
cities  have  attempted  a  general  standard- 
ization by  assigning  ratios  to  the  road- 
way or  sidewalk  width.  Usually  the  road- 
way width  is  established  at  40,  50,  60  or 
even  70  percent  of  the  total  street  width. 
There  should  be  no  general  standardiza- 
tion of  roadway  or  sidewalk  widths.  As 
stated  before,  the  width  should  be  an  ex- 
pression of  the  use  of  the  street  or  the 
needs  of  the  traffic  and  abutting  property. 


TABLE  It.     ROADWAY,  SIDEWALK  AND  STREET  WIDTHS. 


m 


4) 


t  ^2  ^1 H  ^1  ^s^      «     ^     l~-      =^" 

Class  of  Street  d    2>    i>     S°     £w        ^-t,  p  S-  g-  -Mw 

^P^feS(i<S  «  K  c-  S 

Residence   street...        2     16     7         20     15         1600         t20— 24      (4)— 6         9—12         JSO— 60t 
Residence    street...        3     16     7         20     15         2400  30  6  12  66t 

Boulevard     6      14      7  30      20  3270  56  10  22  120 

Business    street...        4     16     8         20     10         2200  40 — 48  12     28  to  24*  120* 

Through  route  bus. 

St     (car    line)...        6      20      8  V4      20      10  3180  60  16       0  to  14*      92  to  120* 

Retail  bus.  st.  (car 

line)     8      16      8  15        5  3520  80  20  0  120 

Industrial    street..  4 — 6      24      S^i      10        3   1440 — 2160    44  to  68  10  0  64  to  88 

Outlying  drive  or 

(road)      2      14     7  30      20  1200  20  4  16  60t 

•Allow  for  future  traffic  increase. 

tWhere  zoning  laws  are  in  effect  and  character  of  street  is   settled.     Otherwise  require 
reserve  space  by  establishing  30-ft.  "building  lines." 

tSide  frontage  street  tor  local  traffic  only.     (No  parking  allowed.) 

"Where   parking   is   permitted   reduce   capacity   to   correspond   with    number   of   lines   of 
movmg  traffic  or  mcrease  roadway  width  to  accommodate  increase  in  number  of  traffic  lines. 
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Each  street  should  be  studied  not  only 
alone  but  in  connection  with  the  general 
street  plan,  and  widths  adopted  to  fit  its 
use.  City  planning,  with  its  provision  for 
zoning,  will  greatly  assist  in  defining  the 
character  of  the  street  and  thus  enable  us 
to  design  street,  sidwalk  and  roadway 
widths  more  efficiently  in  the  future. 


PRACTICAL  LIMITATIONS  IN  "SUR- 
FACE TREATMENT"  OF  OLD 
BRICK  OR  BLOCK  PAVE- 
MENTS 

By    "n".    L.    Hempelmann,    Engineer,    Middle- 

.western  Division,  Asphalt  Sales  Depart' 

ment,  the  Texas  Co.,  10  S.  La  Salle 

St.,  Chicago,  III. 

At  varying  intervals  the  engineering 
journals  record  attempts  to  surface-treat 
old  brick  or  block  pavements.  The 
thought  generally  is  to  produce  a  smooth 
surface,  eliminate  the  noise,  and  last  but 
not  least,  obtain  a  two  or  two  and  one- 
half  dollar  pavement  for  considerably  less 
than  fifty  cents  per  square  yard.  The 
temptation  to  get  something  for  nothing 
prevails  in  the  paving  game  just  as  well 
as  in  other  commercial  lines. 

Irrespective  of  one's  experience  in  pav- 
ing matters,  a  moment's  reflection  will 
convince  the  individual  of  the  impossibil- 
ity of  building  the  equivalent  of  a  sheet 
asphalt  or  asphaltic  concrete  wearing  sur- 
face over  an  old  brick  or  concrete  pave- 
ment by  simply  applying  a  little  road  oil 
and  covering  it  with  sand  or  stone  chips. 
On  the  other  hand,  under  favorable  con- 
ditions, the  surface-treatment  of  certain- 
types  of  roads  has  been  very  successful. 
Surface  Treatment  Satisfactorily  Prac- 
ticed in  the  South 

In  the  South,  certain  hard  roads  con- 
structed with  coquina  rock,  shell,  lime- 
stone, etc.,  have  been  very  satisfactorily 
surfaced  by  an  application  of  an  asphal- 
tic oil  covered  with  hard  stone  chips.  The 
surface  of  such  roads  when  dry  is  more 
or  less  porous  and  absorbent  and  such 
treatment  makes  a  very  smooth,  econom- 
ical road  surface,  free  from  dust,  and 
easy  to  maintain. 

In  the  larger  cities  it  is  generally 
looked  upon  as  an  economical  procedure, 
where  the  physical  conditions  of  the  pave- 
ments permit,  to  resurface  old  brick  or 
block  pavements  either  with  binder  and 
top  or  with  an  asphaltic  concrete  wear- 
ing surface.  One  reason  is  that  the 
traffic  in  such  communities  in  the  main  is 
heavier,  the  service  to  be  rendered  cor- 
respondingly   greater,    and     usually    the 


product   of   an    asphalt    mixing    plant    is 
available. 

Ttie  Smaller  Cities  Adopt  Surface  Treat- 
ment to  "Save  Money" 

In  the  smaller  cities  the  general  ten- 
dency is  to  try  to  get  away  from  the  use 
of  what  is  termed  "expensive  equipment." 
This  tends  to  put  the  official  in  charge  in 
a  receptive  mood  to  consider  the  surface- 
treatment  of  his  rough  pavements  with 
a  bituminous  material.  Generally  the 
conversation  relative  to  the  procedure  is 
about  as  follows: 

"All  you  have  to  do  is  to  clean  the 
street,  apply  the  bituminous  material  lib- 
erally, and  cover  with  chips." 

The  simplicity  appeals  to  the  engineer 
in  charge  and  in  the  majority  of  cases, 
with  no  experience  to  the  contrary,  he 
agrees  to  try  it  out.  Within  three  or 
four  months  after  such  treatment  such 
engineer  desires  to  give  his  fellow  en- 
gineers the  benefit  of  his  "discovery"  and 
accordingly  he  writes  an  article.  Fre- 
quently, before  the  ink  is  dry  in  the 
journal  containing  such  write-up,  there 
are  some  indications  that  the  desired 
"sheet  asphalt  surface  effect"  will  prob- 
ably not  be  realized  and  usually  after 
such  treatment  has  gone  through  a  win- 
ter and  a  spring  there  are  considerable 
areas  that  have  scaled  off  or  others  in 
which  the  material  has  been  displaced 
by  traffic.  The  representative  who  vol- 
unteered the  construction  information 
either  hears  about  the  results  or  acci- 
dentally happens  into  the  city  once  after 
he  has  made  the  sale  of  the  original  ma- 
terial. His  reception  by  said  engineer  can 
be  better  imagined  than  described.  The 
"Never  Again"  Club  has  another  new 
member. 

Note  Distinction  Between  Surface  Treat- 
ment and  Resurfacing 

The  fallacy  of  surface-treatment  of  old 
worn  brick  or  block  pavements  comes  in 
not  being  able  to  provide  a  uniform  depth 
of  wearing  surface  of  uniform  density 
throughout.  When  we  undertake  to  re- 
surface a  brick  pavement  we  are  very 
careful  to  fill  or  cushion  all  depressions 
even  prior  to  the  application  of  the  binder 
course  under  a  sheet  asphalt  wearing  sur- 
face. One  of  the  reasons  for  this  pro- 
cedure is  to  insure  a  uniform  density 
throughout  the  depth  of  the  asphaltic  cov- 
ering, whether  in  the  low  spots  it  be  5  or 
6  ins.,  or  only  3  or  3%  ins.,  over  the  high 
brick. 

One  of  the  main  points  to  be  borne  in 
mind  in  the  consideration  of  resurfacing 
old  worn  brick  or  concrete  pavements  is 
that  the  minimum  depth  of  asphaltic  sur- 
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face  (i.  e.  the  material  over  the  high 
points  in  the  old  brick  pavement)  must  be 
such  as  to  be  able  to  absorb  the  shock  of 
traffic  without  shattering  or  disintegrating 
the  upper  surface  of  the  old  pavement.  The 
malleable  asphalt  surface  must  be  thick 
enough  practically  to  absorb  the  impact 
of  heavy  loads  at  high  speed.  If  this 
condition  does  not  obtain,  traffic  may 
shatter  the  upper  surface  of  the  old  brick 
or  concrete,  and  though  the  asphaltic  mix- 
ture adheres  to  the  material  with  which 
it  is  in  contact,  such  wearing  surface  will 
begin  to  peel  or  come  off,  taking  with  it 
a  thin  irregular  layer  of  the  concrete 
or   brick  surface. 

When  the  wearing  surface  over  an  old 
rough  brick  or  concrete  pavement  is  to 
be  an  asphaltic  concrete  mixture  we  still 
cushion  or  fill  the  depressions  and  all  low 
places  In  the  old  pavement  before  apply- 
ing the  asphaltic  concrete  wearing  sur- 
face. Sometimes  the  advocates  of  the 
surface-treating  process  of  brick  pave- 
ments will  suggest  that  the  larger  holes 
be  filled  in  with  stone  prior  to  the  gen- 
eral surface-treatment  of  the  street,  but  in 
any  case  It  is  impossible  to  obtain  a  uni- 
form depth  of  bituminous  material  and 
stone  to  serve  as  a  wearing  surface. 
What  Happens  to  Thin  Covering 

Under  traffic,  as  outlined  above,  with 
an  insufflicent  depth  of  uniformly  dense 
asphaltic  wearing  surface,  the  high  spots 
in  the  old  brick  pavement  soon  cut 
though  the  bituminous  material  and  make 
possible  the  absorption  of  water  at  such 
points.  Old  brick  pavements  that  have 
been  subjected  to  the  use  of  steel-tired 
traffic  are  absorptive  and  this  fact  permits 
moisture  to  get  under  the  bituminous 
material.  Subsequently,  the  warming  up 
of  the  pavement  due  to  the  sun's  rays 
brings  such  moisture  to  the  surface  of 
the  brick,  i.  e.,  tinder  the  bituminous 
surfacing  material.  This  condition  tends 
to  destroy  the  bond  between  the  bitumin- 
ous material  and  the  brick  and  usually 
can  be  considered  as  a  factor  in  helping 
to  cause  the  surface-treatment  to  scale  off. 
Usually  the  average  consolidated  depth 
of  such  surface-treatment  (bituminous 
material  and  aggregate)  is  less  than 
%  in.  How  many  experienced  engi- 
neers familiar  with  standard  sheet  asphalt 
and  asphaltic  concrete  construction  would 
advocate  one-half  inch  or  less  of  sheet 
asphalt  or  asphaltic  concrete  as  a  covering 
for  an  old  and  irregular  brick  pavement? 
Still,  the  inexperienced  official  is  willing 
to  try  out  the  surface-treatment  with  stone 
as  the  covering  material,  the  various  op- 
erations of  which  must  produce  a  mixture 


on  the  old  pavement  which   is   anything 
but  uniform. 

The  Essential  Minimum  Depth  of  Wear- 
ing Surface 
To  cover  satisfactorily  an  old  brick  or 
block  pavement  the  minimum  depth  of 
the  bituminous  wearing  surface  applied 
must  be  sufficient  to  withstand  the  shock 
of  traffic  and  must  be  uniformly  dense 
so  as  not  to  be  displaced  by  traffic.  Nat- 
urally this  cannot  be  done  by  a  wearing 
surface  usually  less  than  %  in.  thick  on 
the  average.  Under  very  light  traffic  in 
small  cities  such  treatments  may  go 
through  a  season  without  becoming  an 
eyesore,  but  usually  streets  of  that  nature 
are  not  surface-treated  simply  because  the 
demand  of  traffic  does  not  warrant  the 
expense.  In  any  case,  the  attempted  sur- 
face treatment  of  brick  or  block  pave- 
ments. Irrespective  of  how  carefully  the 
work  may  be  done,  generally  leads  to 
grief,  and  if  attempted  will  subsequently 
bring  up  the  same  job  either  for  recon- 
struction or  resurfacing  with  sheet  as- 
phalt or  asphaltic  concrete  in  a  relatively 
short  time.  The  expense  of  the  surface 
treatment  is  usually  considered  wasted  or 
charged  to  "valuable  experience." 


SOME  PROBLEMS  IN  CONCRETE 
CONSTRUCTION 

By  W.  K.  Uatt,  Professor  of  Civil  Engineer- 
ing, Purdue    University,  Lafayette,  Ind. 

(Editor's  Note:  It  was  the  purpose 
of  Professor  Hatt,  in  this  paper  before 
the  Indiana  Engineering  Society,  to  re- 
view some  of  the  present  day  problems 
in  concrete  construction.  He  discusses 
some  of  those  features  about  which  the 
views  of  engineers  are  either  in  conflict 
or  the  data  are  too  few  to  allow  agree- 
ment.) 

In  the  year  1916  the  results  of  delibera- 
tions of  the  Joint  Committee  (on  Con- 
crete and  Reinforced  Concrete  of  the 
several  engineering  societies  were  avail- 
able in  a  so-called  joint  committee  re- 
port. At  the  present  time  a  new  joint 
committee  has  been  dealing  not  only  with 
generalities,  but  drawing  up  specific  rec- 
ommendations, and  even  regulations,  in 
such  definite  form  that  they  may  be  used 
in  the  formation  of  specifications.  This 
committee  will  probably  report  during 
the  coming  summer. 

Materials  of  Concrete  Construction. 
Cement  specifications  have  been  pretty 
thoroughly   standardized   and    recent   ad- 
vances   have    been    in    the    direction    of 
greater  fineness.     Aggregates  are  receiv- 
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Ing  close  attention.  The  old  time  speci- 
fications. 1-2-4,  1-3-6,  etc..  are  being  re- 
vised In  the  light  of  scientific  knowledge 
of  the  fundamental  principles  underly- 
ing the  gradation  of  aggregates  and  the 
proportioning  of  concrete  mixtures.  Dur- 
ing the  past  year  there  was  a  wide  de- 
mand for  aggregates  which  could  not  be 
met  either  because  of  transportation  de- 
ficiencies or  absence  of  available  supplies. 
The  use  of  local  materials  as  they  were 
found  was  forced  upon  the  engineer.  In 
Iowa,  for  instance,  the  mix  was  adjusted 
to  the  proportion  of  sand  and  pebbles  In 
gravels  as  found  in  the  pits. 

The  theory  of  proportioning  concrete 
mixtures  has  been  Investigated  very 
thoroughly  by  Professor  Duff  A.  Abrams 
of  the  Structural  Materials  Laboratory 
of  Lewis  Institute,  Chicago.  Recent  re- 
searches in  connection  with  the  work  of 
the  Hydro-Electric  Commission  of 
Ontario  have  also  shed  new  light  upon 
this  question,  which  may  be  briefly  re- 
viewed: 

I.   What   Controls  the  Strength   of  Con- 
crete f 

I  suppose  the  best  concrete  will  be 
most  like  a  good  natural  stone,  the  par- 
ticles near  together  and  connected  with 
the  thinnest  layer  of  a  strong  cement. 
How  shall  we  bring  this  about?  In  the 
first  place  we  must  have  clean,  uncoated 
aggregates;  and  second,  a  strong  cement; 
In  the  third  place  and  very  important, 
the  cement  paste  of  water  and  cement 
must  be  as  strong  as  possible,  not  too 
dilute  by  the  use  of  too  much  water. 
II.  Water  in  Concrete. 

Water  is  needed  for  two  services — • 
first,  to  act  chemically  with  the  cement 
so  that  it  will  set;  and  second,  it  lubri- 
cates the  aggregate  and  allows  the  con- 
tractor to  put  this  more  or  less  plastic 
mass  in  position.  The  secret  of  getting 
strong  concrete  with  economical  use  of 
cement  Is  to  use  as  little  water  as  pos- 
sible for  the  particular  job.  I  will  to 
show  later  on  that  the  character  and 
grading  of  the  aggregate  may  control 
the  strength  of  the  concrete  through  its 
effect  upon  the  amount  of  water  that 
must  be  used. 

III.    Amount   of   Water  Required. 

Of  course  different  classes  of  jobs  re- 
quire different  conditions  of  concrete 
with  respect  to  its  flowing  properties. 
For  instance,  concrete  which  is  to  be  put 
in  narrow  walls  containing  reinforcing 
steel  must  be  quite  fluid:  a  road  concrete 
may  be  less  fluid  and  concrete  in  a  side- 
walk, that  is  to  be  tamped,  may  be  quite 
dry.      Up    to   a   certain    limit    the    drier 


concrete  will  be  the  strongest,  because 
the  cement  paste  is  less  dilute.  If  all 
three  jobs  were  to  have  the  same  strength 
we  would  have  to  use  more  cement  or 
richer  mix  for  the  more  fluid  concretes. 
IV.  Character  of  Aggregate. 

Now  it  may  be  asked  if  we  can  not 
avoid  the  excess  water  and  the  excess 
cement  required  to  balance  this  excess 
water  by  some  other  means,  say  by  chang- 
ing the  character  and  gradation  of  our 
aggregate.  The  answer  brings  us  to  con- 
sideration of  the  effect  of  grading  of 
aggregates,  which  grading  is  generally 
specified  by  the  engineer. 

To  introduce  this  topic  let  us  take  a 
well  known  case.  Everybody  knows  that 
you  can  not  produce  a  strong  mortar  or 
a  good  wearing  top  to  a  sidewalk  by  using 
a  very  fine  sand,  and  that  the  strongest 
mortar  is  made  with  the  coarse  sand, 
having,  that  is  to  say,  over  60  per  cent 
of  its  volume  in  the  coarser  particles 
between  the  %  and  14-in.  sieve.  Now 
the  reason  for  this  is  that  to  obtain  the 
same  working  qualities  or  consistency, 
the  fine  sand  requires  more  water  and  If 
we  use  the  same  amount  of  cement  we 
get  a  more  dilute  paste.  "We  can  not 
entirely  make  up  for  this  by  increasing 
the  amount  of  cement  because  then  the 
top  of  our  sidewalk  will  not  wear  well. 
On  the  contrary  with  the  coarse  sand  less 
water  Is  required  and  there  is  a  stronger 
cement  paste. 

The  reason  in  turn  that  more  water 
is  required  with  the  finer  sand  Is  that 
there  is  a  greater  sand  surface  to  be 
wet  and  lubricated. 

We  are  beginning  to  think  that  there 
is  an  element  in  the  grading  of  sand 
and  gravel  connected  with  the  surface 
areas,  that  must  be  covered,  that  con- 
trols the  character  of  the  concrete. 
Engineers  design  concrete  sometimes  by 
specifying  that  there  shall  be  3  lbs.  of 
cement  for  every  lon  sq.  ft.  of  the  surface 
of  the  aggregate.  Now  if  the  contractor 
supplies  an  aggregate  that  is  too  fine, 
that  is  one  with  greater  surface,  the  engi- 
neer will  increase  the  amount  of  cement 
and  water  to  get  the  same  strength  and 
the  same  working  consistency.  All  this, 
of  course,  is  worked  out  by  scientific  ex- 
periments beforehand. 

r.  The  Grading  of  Aggregate. 

So  that  when  we  are  thinking  of  sand 
and  gravel  we  should  think  of  the  two 
together  and  a  combination  of  the  two, 
which  will  produce  as  small  a  surface 
area  as  is  practicable.  In  other  words, 
a  fine  sand  below  a  i^-ln.,  mix  one  part 
with  two  parts  of  pebbles,  will  not  give 
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as  good  a  concrete  as  a  coarse  sand 
below  a  5^-in.  sieve,  mixed  one  part  to 
two   parts   pebbles. 

This  suggests  the  thought  that  the  divi- 
sion between  sand  and  gravel  on  fhe 
14-in.  sieve  is  not  the  fundamental  thing, 
and  that  we  should  think  of  our  aggre- 
gate as  a  whole  or  combined  sand  and 
gravel. 

Another  thought  may  be  introduced 
here,  namely,  that  we  need  a  certain 
amount  of  fine  material  in  the  concretes, 
otherwise  they  become  harsh  and  unwork- 
able and  the  concrete  does  not  hold  to- 
gether on  the  job,  but  separates  when 
it  is  being  placed. 

Production   of   Aggregates. 

The  aggregate  Industry  has  been 
divided  into  special  interests,  as  crushed 
stone,  sand  and  gravel,  and  slag.  There 
is  a  tendency  to  combine  these  interests 
into  one  organization  called  the  Mineral 
Aggregate  Organization.  Surely  this 
would  lead  to  the  establishment  of  re- 
search which  would  settle  some  of  these 
mooted  questions. 

The  production  of  sand  and  gravel  ag- 
gregates is  of  special  interest  to  people 
in  Indiana,  where  there  is  such  an  ex- 
cellent quality  of  material.  This  industry 
industry  has  its  own  particular  problems, 
some  of  which  may  be  suggested. 

1.  Is  it  possible  to  produce  a  plant 
mixed  aggregate,  that  is  instead  of  ship- 
ping sand  and  pebbles  separately,  to  ship 
the  proper  admixture  of  sand  and  pebbles 
to  suit  the  sizes  as  found  in  the  deposit? 
There  would  be  certain  advantages,  as 
saving  in  the  storage  space,  which  Is 
particularly  valuable  in  large  cities.  Of 
course,  the  method  of  handling  on  the 
job  must  be  such  as  to  avoid  a  re-separa- 
tion of  the  material. 

2.  The  conservation  of  our  sand  and 
gravel  material  through  intelligent  use. 
Abrams  has  shown  us  that  there  may  be 
quite  a  wide  variation  in  the  curve  of 
sizings  -without  substantial  change  in 
strength.  We  have  found  at  Purdue  Uni- 
versity that  as  much  as  15  per  cent  of 
the  coarse  sand  may  be  allowed  to  pass 
over  into  the  fine  aggregate  without 
changing  the  strength  substantially. 
With  a  15  per  cent  tolerance  in  the 
coarse  aggregate  below  the  ^^-in.  sieve 
the  production  of  cars  per  day  would  be 
increased  up  to  50  per  cent  in  some 
cases  and  the  waste  of  a  large  amount 
of  valuable  coarse  sand  would  be  pre- 
vented. Indeed  some  deposits  may  be 
divided  into  sand  and  gravel  on  the  ^^-In. 
screen  and  used  1-2-4. 

3.  The  standardization  of  sizings  and 


gradings  of  sands  for  various  purposes, 
such  as  concrete  sand,  engine  sand, 
plaster  sand,  sand  for  waterproof  mix- 
tures, for  wearing  surfaces,  etc. 

4.  There  is  a  tendency  now  to  rule 
out  gravel  from,  or  require  special  pro- 
tection in,  fireproof  structures  on  account 
of  the  supposed  spalling  qualities.  This 
question   demands   further    investigation. 

5.  The  development  of  a  proper  test 
for  hardness  of  gravels.  At  Purdue  Uni- 
versity a  promising  test  has  been  de- 
veloped, but  it  is  too  early  to  decide  its 
usefulness. 

Sieves  should  also  be  standardized.  In 
our  laboratory  we  use  two  sets  of  sieves, 
the  so-called  Tyler  sieves,  and  the  sieves 
specified  by  the  United  States  Bureau  of 
Roads.  There  is  a  third  standard  being 
urged  by  the  United  States  Bureau  of 
Standards.  There,  of  course,  should  be 
only  one  scale  of  sieves  to  apply  to  speci- 
fications for  grading  of  aggregates. 

The  question  of  the  value  of  slag  for 
an  aggregate  for  concrete  is  still  under 
discussion.  It  is  agreed  that  this  mate- 
rial may  make  an  excellent  aggregate, 
producing  a  hard,  light  and  good  wearing 
concrete,  and  that  it  is  available  where 
other  suitable  aggregates  can  not  be 
found.  The  methods  by  which  specifica- 
tions can  assure  a  chemically  inert  ag- 
gregate are  not  as  yet  determined. 

In  spite  of  the  arguments  of  those  who 
advocate  the  use  of  integral  waterproof- 
ing mixtures,  engineers  and  investigators 
are  doubtful  of  their  expediency.  In  fact 
the  whole  subject  of  waterproofing  con- 
crete is  yet  to  be  placed  on  a  firm  scien- 
tific basis.  Methods  formerly  considered 
standard,  as  by  the  use  of  membranes, 
are  being  cast  aside  In  the  latest  prac- 
tice. 

VI.  Metal  Reinforcement. 

Standard  specifications  now  permit 
both  Billet  steel  and  re-rolled  rail  steel. 
Some  engineers  are  advocating  strongly 
specifications  for  only  one  grade  of  rein- 
forcing bars,  namely,  the  intermediate 
grade  rolled  from  open  hearth  Billet. 
Here  it  is  again  a  question  of  the  use 
of  available  supplies,  and  there  is  a  dan- 
ger of  specifying  an  ideal  product,  which 
may  not  be  available  and  which  is  un- 
necessarily high  quality  for  the  job  in 
hand.  The  technical  question  of  planing 
deformed  bars  to  uniform  sections  for 
test  is  up  for  discussion. 

We  may  say  in  general  that  the  present 
movements  are  in  the  direction  of  chang- 
ing ironclad  and  traditional  specifications 
with   more   flexible   provisions,   whereby 
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the  producers  and  engineers  are  allowed 
to  obtain  the  desired  results  by  varia- 
tion in  the  mix  or  aggregate.  This  must 
be  so  in  the  case  of  concrete  where  the 
available  aggregates  in  the  various  parts 
of  the  United  States  should  be  used  to 
the  best  advantage,  saving  transportation 
and  other  expense. 

VII.  Consistency. 

Since  it  is  realized  that  concrete 
should  be  mixed  with  as  small  amount 
of  water  as  will  yield  the  proper  work- 
ability or  mobility,  it  is  important  to 
devise  some  measure  for  this  property. 
Professor  Abrams  devised  the  slump  test 
In  which  a  cylinder  of  fresh  concrete  was 
allowed  to  deform.  The  measure  of  con- 
sistency was  the  slump  which  ranged 
from  i/^  to  8  ins.  for  the  various  kinds 
of  concrete.  An  improvement  on  this 
test  was  the  substitution  of  a  truncated 
cone  for  the  cylinder.  Still  further  im- 
provement is  the  use  of  the  Bureau  of 
Standards'  flow  table.  The  truncated  cone 
Is  placed  on  a  circular  table,  which, 
through  the  medium  of  a  crank  shaft  and 
cam,  is  lifted  up  and  dropped  '/^-in.  15 
times.  The  truncated  cone  gradually  en- 
larges to  a  flatter  mass.  This  later  test 
Is  not  so  available  for  field  use  as  it  Is 
for  laboratory  use,  but  it  gives  very  near- 
ly a  straight  relation  between  water- 
cement  ratio  and  consistency.  One  im- 
provement in  control  is  to  pre-wet  aggre- 
gates in  the  stock  pile. 

VIII.    Mixing  of  Concrete. 

After  all  scientific  research  has  fixed 
the  proportion  of  mixture  and  the  quali- 
ties of  the  materials,  the  concrete  must 
be  mixed  and  mainly  in  a  batch  mixer. 
The  action  of  the  mixer  involves,  first 
the  hydration  of  the  cement  and  the 
thorough  mixing  together  of  the  greatest 
consistency  in  the  concrete.  Different 
mixers  are  designed  to  bring  about  differ- 
ent sequences  of  movements  in  the  drum. 
Some  have  a  sort  of  churning  action  In 
which  the  material  moves  outward  and 
inward  through  the  shape  of  the  drum 
or  by  the  action  of  deflecting  blades.  In 
other  types  material  is  lifted  up  by 
buckets  and  dropped,  sometimes  return- 
ing by  the  action  of  a  chute  to  the  inlet 
of  the  drum. 

Specifications  will  define  the  minimum 
time  of  mixing  from  2  minutes  to  1  min- 
ute. 

Recent  improvements  in  mixers  pro- 
vide a  device  for  measuring  the  amount 
of  water  In  the  batch  and  limiting  this 
amount,  and  also  providing  a  locl<ing  de- 
vice,  which   prevents   the   operator   from 


discharging  the  hatch  until  the  minimum 
time  has  elapsed. 

The  most  thorough  researches  point  to 
the  fact  that  with  improved  mixers  there 
is  very  little  increase  in  the  quality  of 
the  concrete  after  1  minute  of  mixing. 
In  large  jobs  concrete  is  mixed  at  central 
plants  and  transported  several  miles  in 
trucks  to  the  place  of  deposit.  The 
method  of  handling  such  concrete  and 
the  consistency,  etc.,  are  yet  to  be  deter- 
mined. 

The  practice  of  chuting  or  spouting 
concrete  from  towers  for  long  distances 
is  common.  Such  concrete  is  likely  to  be 
too  fluid  and  tests  of  such  chuted  con- 
crete have  shown  strength  of  about  1,000 
lbs.  per  sq.  in.,  whereas  the  engineer  ex- 
pects 2,000  lbs.  per  sq.  in.  Certainly  the 
angle  of  the  spout  should  be  such  as  t6 
allow  the  concrete  to  flow  without  a  sepa- 
ration of  the  ingredients,  and  this  should 
limit  the  angle  of  the  spout  with  the 
horizontal.  This  subject  also  needs  In- 
vestigation. 

IX.   Methods   of  Depositing  Concrete  in 
Cold   Weather. 

It  is  now  a  common  practice  to  con- 
struct concrete  buildings  without  regard 
to  exterior  temperatures,  but  the  danger 
Is  in  the  use  of  too  fluid  a  concrete,  mixed 
with  either  an  aggregate  or  water  that 
is  too  hot,  resulting  In  the  shrinkage 
cracks  and  poor  concrete.  An  accepted 
method  is  to  heat  the  aggregate  by  allow- 
ing live  steam  to  come  out  of  a  perforated 
pipe.  Merely  throwing  the  aggregate  on 
the  sheet  metal  under  which  a  fire  is 
maintained  is  defective  practice.  Some- 
times a  gasoline  torch  is  turned  into  the 
concrete  mixer. 

Probably  the  latest  improvement  in 
mixing  and  placing  concrete  consists  In 
holding  the  consistency  and  the  amount 
of  water  to  a  minimum.  Around  New 
York,  where  contractors  used  to  feel  It 
necessary  to  put  in  sloppy  concrete,  they 
have  been  taught  by  engineers  to  put 
successfully  concrete  with  i,<-in.  slump. 
Thorough  mixing  and  depositing  with 
adequate  slicing  and  working  results  in 
a  solid  concrete  of  high  strength. 

The  action  of  sea  water  on  concrete 
is  a  subject  of  controversy  and  we  must 
wait  for  the  final  word  on  this  subject. 
Structures  in  sea  water  seem  to  be  un- 
affected when  the  concrete  is  dense  and 
the  outside  skin  of  the  carbonated 
cement  is  kept  intact.  Where  abrasion 
through  ice  and  floating  objects  wear 
away  this  skin  the  sea  water  certainly 
does  eat  into  the  concrete.  In  many 
situations    designers,     therefore,    protect 
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the  concrete  between  tidal  levels  by  some 
protecting  stone  or  other  material. 
X.    Expansion    Joints. 

Just  when  expansion  joints  must  be 
placed  in  long  buildings  is  a  subject  of 
debate.  The  shape  of  the  building 
enters  into  this  question.  A  long  nar- 
row building  would  require  expansion 
joints,  where  a  square  building  of  the 
same  length  will  not.  Structures  exceed- 
ing 200  ft.  in  length  and  of  a  width  less 
than  about  one-half  of  the  length  should, 
no  doubt,  have  expansion  joints  not  over 
200  ft.  apart  to  minimize  the  effects  of 
temperature  changes  and  shrinkage. 
XI.  Fircproofing. 

There  is  probably  no  material  which  is 
not  damaged  to  some  extent  by  severe 
fires,  and,  realizing  this,  the  regulations 
for  fireproofing  buildings  are  becoming 
more  strict.  The  difference  of  require- 
ment is  made  according  to  the  character 
of  the  aggregate.  Where  the  mortar  and 
the  coarse  aggregate  have  different  ex- 
pansion coefficients  some  other  protec- 
tion, such  as  plaster  on  a  metal  mesh  Is 
specified. 

XII.  Investigations. 

The  most  fruitful  investigations  have 
been  those  coming  from  the  Structural 
Materials  Laboratory  of  the  Portland 
Cement  Association,  conducted  in  co- 
operation with  the  Lewis  Institute,  under 
direction  of  Professor  Duff  A.  Abrams. 
The  bulletins  from  this  laboratory  must 
be  read  by  all  those  who  wish  to  be  in- 
formed of  the  latest  knowledge  on  pro- 
portioning concrete  and  the  effect  of 
various  elements  upon   its   strength. 

Investigations,  which  should  be  con- 
tinued, include:  The  control  of  the  spout- 
ing process  so  as  to  assure  good  con- 
crete; the  possibilities  of  central  mixing 
plants;  the  use  of  hydrated  lime  and 
other  powdered  admixtures:  continuation 
of  the  investigation  of  sizings  of  aggre- 
gates; development  of  field  tests  and  con- 
venient and  cheap  molds  for  specimens: 
the  technical  merits  of  various  grades  of 
reinforcing  steel:  the  use  of  salt  water 
in  concrete  of  various  grades;  the 
strength  of  a  concrete  which  may  be 
reasonably  expected  in  construction,  a 
standard  field  method  for  determining 
consistency  of  concrete,  investigations  to 
prove   the   efficiency   of  concrete   mixers. 

The  whole  question  of  design  of  con- 
crete road  surfaces  in  respect  to  the  vary- 
ing values  of  the  soil,  the  effects  of  load- 
ing, of  impact,  etc.,  is  a  field  that  has 
been  worked  upon  but  very  little. 

Some  investigations  should  also  be 
made  of  the  design   of  a  deformed   bar. 


and  specifications  arranged  to  define 
those  bars  which  are  of  sound  design  and 
of  practical  manufacture. 

XIII.  Design. 

One  of  the  mooted  questions  is  the  por- 
tion of  bending  moment  which  should  be 
figured  In  columns.  This  is  arrived  at 
largely  by  theoretical  considerations,  and 
should  result  in  the  specification  of  the 
per  cent  of  bending  moment  in  the  floors 
transmitting  to  the  interior  next  to  the 
columns.  At  present  the  specifications 
are  vague. 

The  working  stresses  on  reinforced  con- 
crete columns  allowed  by  the  New  York 
building  laws  are  much  in  excess  of 
those  permitted  by  the  old  Joint  Com- 
mittee report.  This  partly  arises  from  the 
limitations  in  the  old  Joint  Committee 
report  of  the  amount  of  spiral  steel  that 
is  counted  upon  as  contributing  to  the 
strength  of  the  columns.  There  is  a 
tendency  to  increase  to  2  per  cent  the 
amount  of  spiral  reinforcement  that  is 
figured  as  contributing  to  the  calculated 
strength  of  the  column.  A  total  of  6  per 
cent  in  the  lateral  and  longitudinal  rein- 
forcement is  sometimes  used.  The  amount 
of  stress  to  be  figured  in  this  lateral 
reinforcement  and  the  quality  are  mat- 
ters of  discussion. 

A  subject  of  practical  as  well  as  theo- 
retical interest  is  the  implications  on 
column  design  of  the  well  known  prop- 
erty of  plasticity  exhibited  in  concrete. 
That  is  to  say  concrete,  under  working 
loads,  deforms  slowly  without  increase  of 
stress.  This  necessarily  relieves  the 
stress  in  concrete  and  increases  the  stress 
in  the  steel.  The  same  condition  will, 
of  course,  hold  for  slabs  and  beams.  The 
logical  treatment  of  this  condition  is 
wanting. 

The  increase  in  bond  stresses,  where 
steel  is  bent  over  or  hooked  at  the  ends 
is  also  to  be  considered. 

Experiences  of  the  United  States  Ship- 
ping Board  and  the  tests  in  various 
laboratories  lead  many  designers  to  rec- 
ommend largely  increased  shearing 
stresses  in  properly  reinforced  concrete 
beams. 

All  of  these  matters,  which  are  based 
upon  laboratory  experiments,  have  been, 
in  the  past,  judged  upon  a  very  conserva- 
tive basis.  Specifications  rest  upon  the 
state  of  the  art  and  must  provide  for  poor 
inspection  and  faulty  manufacture. 

Recent  tests  of  concrete  cylinders  bored 
out  in  the  shape  of  cores  from  construc- 
tions show  a  strength  in  concrete  much 
larger  than  we  had  expected,  up  to  6,000 
lbs.  per  sq.  in.     On  the  other  hand  other 
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specimens  on  other  jobs  are  low  In 
strength.  It  is  probable  that  laboratory 
tests  are  some  where  between  poorly 
made  concrete  and  the  best  field  manu- 
factured concrete. 

Our  regulations  and  building  laws 
should  certainly  recognize  the  progress 
of  the  art,  but  in  the  Interests  of  safety 
we  should  not  go  beyond  the  point  where 
the  necessary  control  is  to  be  provided 
in  construction.  While  concrete  of  6,000 
lbs.  strength  can  be  found  in  concrete 
roads,  concrete  of  only  900  lbs.  strength 
has  been  found  in  some  spouted  jobs.  The 
engineer  expects  2.000  lbs.  The  best  con- 
struction companies  would,  no  doubt,  sup- 
ply  a  better  grade. 


SPECinC  DUTIES  OF  THE  HIGH- 
WAY ENGINEER  AND  CON- 
TRACTOR 

By  W.  A.  Rogers,  President  Bates  &  Rogers 

Construction  Co.,  Civil  Engineers  and 

Contractors,  S7   W.   Van  Buren  St., 

Chicago. 

(Editor's  Note:  This  very  fair  and 
thoughtful  summary  of  the  chief  duties 
and  responsibilities  of  the  highway  engi- 
neer and  of  the  highway  contractor  is 
from  a  paper  by  Mr.  Rogers  before  the 
American  Road  Builders'  Association.  It 
deserves  close  attention.) 

The  Engineer's  Jot. 

Theoretically  the  engineer  Is  the  repre- 
sentative of  the  contractor  as  well  as  of 
the  State,  for  the  contract  generally 
names  the  engineer  the  sole,  unbiased 
arbitrator  between  the  parties  of  the  con- 
tract, with  power  to  decide  finally  many 
matters  arising  under  the  contract.  This 
places  the  responsibility  on  the  engineer 
of  deciding  what  is  right  and  fair  in  mat- 
ters at  issue  between  the  parties  to  the 
contract,  and  also  the  responsibility  of 
interpreting  the  terms  of  the  contract  and 
specifications,  which  he  or  some  other 
engineer  has  prepared. 

Definite   Specifications. 

In  preparation  of  the  plans  and  speci- 
fications a  long  step  towards  harmonious 
and  satisfactory  relations  will  be  made  if 
the  engineer  has  clearly  in  mind  the 
structure  to  be  built  and  describes  it 
clearly  and  definitely  in  the  specifications, 
leaving  out  all  terms  like  "the  work  shall 
be  done  to  the  satisfaction  of  the  engi- 
neer, etc."  The  contractor  is  entitled  to 
have  described  in  the  specifications  just 
what  is  wanted  and  can  be  followed.  In 
a  word,  they  should  be  reasonable.  In- 
corporating in  specifications,  clauses 
which   are   practically   impossible   of   ful- 


fillment with  the  thought  that  better  work 
will  be  secured  by  fixing  up  almost  im- 
possible standards  is  less  apt  to  secure 
this  result  than  if  the  specifications  pro- 
vide for  what  is  reasonably  possible  of 
fulfillment. 

It  has  been  said  that  drastic  specifica- 
tions have  sometimes  been  made  for  high- 
way work  with  the  laudable  purpose  of 
scaring  away  unsatisfactory  and  ir- 
responsible contractors  and  putting  into 
the  hands  of  the  engineer  requirements 
which  could  be  used  to  advantage  in  the 
case  of  irresponsible  contractors,  and  on 
the  other  hand,  could  be  eased  up  for 
those  contractors  who  were  doing  satis- 
factory work.  This  is  entirely  wrong.  It 
has  just  the  opposite  effect.  When  a 
specification  is  drawn,  which  in  any  re- 
spect is  not  workable.  It  casts  a  cloud 
on  the  entire  document  and  the  responsi- 
ble contractor  feels  as  though  he  were 
being  placed  In  a  position  where  an  ir- 
responsible inspector  or  engineer  might 
cause  him  serious  trouble  and  expense. 
It  is,  therefore,  in  the  interest  of  the 
State  and  the  duty  of  the  engineer  to  pre- 
pare workable  specifications,  which  can 
be  carried  out  with  the  materials  rea- 
sonably available  and  with  the  human 
labor  which  we  have. 

The  highways  of  the  country  are  not 
built  under  laboratory  conditions  and 
specifications  and  plans  for  highway  work, 
which  are  prepared  with  the  idea  the 
subgrade  can  be  sandpapered  and  the 
materials  and  water  entering  into  the 
concrete  can  be  measured  as  in  a  labora- 
tory are  not  productive  of  the  best  work, 
but  are  productive  of  friction  between 
the  engineers  and  contractors  and  expense 
to  both  parties  to  the  contract. 

Should  State  Furnish  Materials? 

Contracts  and  specifications  should  be 
very  definite  and  clear  in  the  placing  of 
responsibilities.  In  this  connection  I  have 
a  strong  feeling  that  the  furnishing  of 
materials  by  the  State  Is  both  wrong  In 
principle  and  not  productive  of  the  best 
results,  either  as  to  harmony  between  the 
parties  or  as  to  decreased  cost.  It  injects 
into  the  work  a  question  of  divided  re- 
sponsibility. It  makes  the  State  responsi- 
ble for  something  which  is  part  of  the 
construction  and  on  which  the  progress 
and  economical  operation  of  the  work  is 
vitally  dependent.  If  the  materials  are 
not  delivered  In  the  order  and  at  the 
rate  which  the  work  requires  it  adds  to 
the  cost,  and  the  engineer  who  is  not 
paying  the  bills  can  hardly  appreciate 
this  as  does  the  contractor  who  is. 

I  know  there  is  a  feeling  that  the  State 


188 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  5 


can  frequently  buy  materials  more  cheap- 
ly than  the  contractor,  and  that  it  is 
able  to  allocate  a  restricted  supply  better 
than  the  individual  contractors  buying  at 
random  can  do.  This  may  be  so,  but  I 
have  a  feeling  that  the  competent  con- 
tractor can  ordinarily  buy  as  close  or 
closer,  and  he  can  surely  control  the  de- 
livery more  nearly  as  the  work  requires 
than  the  State.  At  least  he  thinks  he 
can,  and  that  goes  a  long  way  toward 
making  for  harmonious  relationship. 

If,  however,  the  engineer  does  specify 
that  the  State  shall  furnish  any  of  the 
materials,  then  the  State  should  assume 
the  full  responsibility  for  delivery.  If 
the  State  fails  to  deliver  its  materials 
as  required  by  the  work,  thus  adding  to 
the  cost  of  the  work  to  the  contractor, 
then  in  the  interest  of  fairness  and  satis- 
factory relationship  they  should  assume 
the  responsibility  for  such  failure.  Plac- 
ing on  the  contractor  a  risk  over  which 
he  has  no  control  is  just  adding  another 
"gamble"  to  a  game  which  is  hazardous 
fications  should  be  so  drawn  that  they 
enough  without  it.  Contracts  and  specl- 
are  as  free  as  possible  from  risks  of  this 
kind,  in  the  interests  of  both  parties. 
Proper  Supervision. 

Supervision  of  the  work  is  another  duty 
of  the  engineer.  This  is  a  great  responsi- 
bility and  should  be  delegated  in  the  field 
only  to  men  of  good  judgment  and  expe- 
rience. Inexperienced,  incompetent  field 
supervision  causes  delay  to  both  the 
State  and  contractor  and  increases  ex- 
pense at  the  time  to  the  contractor  and 
eventually  to  the  State. 

Bear  in  mind  that  the  data  on  which 
a  contractor  of  experience  bases  his  price 
which  he  bids  on  any  job  is  the  cost  of 
previous  work  of  similar  character  In- 
terpreted in  the  light  of  the  conditions 
of  the  work  on  which  he  Is  figuring.  In 
his  previous  costs  are  reflected  the  cost 
of  not  only  every  onerous  clause  in  the 
specifications,  but  also  the  results  of  un- 
fair and  incompetent  engineering  super- 
vision. It  is,  therefore,  necessary  and 
desirable  that  engineers  in  charge  of  high- 
way work  should  be  thoroughly  compe- 
tent. Competent  engineers  are  entitled 
to  compensation  proportionate  to  their 
skill  and  experience.  It  is  mistaken  econ- 
omy to  save  on  highway  engineers,  sala- 
ries. Well  paid,  experienced  engineers 
are  conducive  to  the  best  and  most  eco- 
nomical highway  work. 

There  is  no  class  of  contract  work 
which  requires  for  its  satisfactory  hand- 
ling, such  continuous  operation.  In  order 
to  be  profitable  there  must  be  a  constant 


uniform  flow  of  materials  from  the  point 
of  manufacture  or  origin  through  the 
railroads  to  the  unloading  plant  and  then 
from  the  unloading  plant  to  the  mixer. 
Anything  which  tends  to  vary  this  uni- 
form flow,  adds  to  the  expense  of  the 
work.  The  engineer,  who,  without  proper 
cause,  stops  the  work,  robs  the  contrac- 
tor just  as  much  as  the  highway  mau; 
who  holds  a  pistol  to  your  head  and 
causes  you  to  deliver  your  money.  But 
an  experienced,  competent  engineer  will 
not  do  this. 

A    Spirit   of   Accommodation. 

The  highway  engineer  should  be  a  very 
broad  man.  He  should  have  in  mind  that 
his  job  is  to  get  as  much  highway  built 
of  the  quality  desired  as  can  be  built 
and  at  as  low  a  cost  as  possible  to  the 
contractor.  Materials,  especially  sand, 
gravel  and  broken  stone,  are  products  of 
nature.  They  are  not  built  in  a  factory 
to  a  certain  standard.  They  may  be 
graded  by  human  care,  but  there  is  bound 
to  be  a  certain  variation.  It  seems  to  me 
It  is  the  duty  of  the  engineer  to  conform 
as  closely  to  the  specifications  as  possible, 
but  bearing  in  mind  always  the  final 
result,  that  his  job  is  to  get  roads  built 
of  a  good  quality,  and  that  if,  by  slight 
variation  in  requirements  of  qualities  of 
material,  the  same  result  can  be  obtained, 
he  should  be  big  enough  and  broad 
enough  to  meet  the  situation.  He  will 
realize  that  nature  does  not  form  the 
sand  and  gravel  to  fit  an  exact  laboratory 
standard  and  that  it  may  be  necessary  at 
times  to  conform  to  what  may  be  reason- 
ably obtained.  This  means  that  he  will 
use  his  broad  judgment  and  good  sense 
in  the  acceptance  and  rejection  of  mate- 
rials. 

Similarly  with  Inspection  of  the  work. 
It  Is  sometimes  the  tendency  of  the 
younger  engineers  to  forget  that  it  is  the 
final  result  which  counts  and  concentrate 
on  the  minor  details.  In  other  words, 
compliance  with  the  specifications  literal- 
ly is  made  the  important  item,  losing 
sight  of  the  fact  that  what  is  desired  Is 
the  completed  highway  of  a  satisfactory 
quality.  Variations  in  the  construction 
methods  or  materials  which  give  the  de- 
sired finished  highway  will  be  permitted 
by   the  seasoned   engineer. 

Fair  and  Quick  Decisions. 

It  should  be  one  of  the  duties  of  the 
engineer  to  make  fair,  quick  and  re- 
sponsible decisions.  Delayed  decisions  are 
often  as  unfortunate  as  wrong  decisions. 
By  responsible  decisions  I  mean  that  the 
State,  acting  through  the  engineer,  should 
be   responsible   for  his   acts   as   the   con- 
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tractor  is  for  his.  The  contractor  pays 
for  his  errors  directly,  in  increased  costs. 
If  through  error  or  othewise  the  State 
causes  the  contractor's  work  to  cost  more 
than  it  should,  they  should  assume  their 
fair  responsibility  financially. 

Finally,  decisions  should  be  made  -with- 
out reference  to  whether  they  will  please 
either  the  contractor  or  the  public.  In 
■work  for  the  public  like  highway  work 
or  government  work  it  may  sometimes  be 
a  temptation  to  consider  whether  a  deci- 
sion will  meet  with  favor  of  the  public 
or  not  and  thus  have  a  bearing  on  tenure 
of  oflRce.  The  position  of  the  highway 
engineer  should  be  made  free  from  influ- 
ence of  this  character.  And  let  me  re- 
peat "The  engineer  should  always  bear 
in  mind  that  he  is  in  the  dual  position 
of  representing  both  the  State  and  the 
contractor." 

Ttie  Contractor's  Job. 

As  I  now  turn  to  the  description  of 
what  the  successful  highway  contractor 
must  do  I  wonder  that  any  contractor  can 
ever  qualify.  The  contractor  for  high- 
way work  undertakes  to  determine  the 
best  source  of  supply  for  materials  which 
will  meet  the  requirements  of  the  speci- 
fications. He  undertakes  to  see  that  the 
producers  of  these  materials  furnish 
them  promptly  and  deliver  them  in  the 
required  amounts  at  stated  times  neces- 
sary for  the  work,  to  the  railroad  fo' 
transportation  to  the  station  nearest  the 
work.  He  undertakes  also  to  see  that  the 
railroad  does  deliver  the  material  prompt- 
ly to  his  unloading  point.  If  either  of 
these  agencies  fails  to  do  its  part  it 
costs  him  money  and  time.  After  delivery 
to  his  unloading  point,  he  then  must  un- 
load, store,  protect  and  then  transport 
these  materials  to  the  site  where  they 
are  to  be  incorporated  in  the  finished 
road. 

In  addition  he  has  contracted  to  em- 
ploy a  competent  force,  working  under 
the  direction  of  a  competent  superintend- 
ent, with  the  right  sort  of  an  organiza- 
tion. In  the  case  of  the  contractor,  errors 
in  his  judgment  or  of  any  of  his  organiza- 
tion, or  lack  of  skill  or  ability  are  paid 
for  In  real  money  which  shows  up  in 
Increased  cost. 

He  has  also  contracted  to  furnish  an 
adequate  and  properly  equipped  plant  for 
the  proper  handling  of  the  work.  Each 
Job  should  be  studied  carefully  and 
planted  properly.  Whether  the  delivery 
of  materials  shall  be  by  truck  or  by  in- 
dustrial plant  should  be  settled.  The 
method  adopted  for  unloading  and  stor- 
ing  materials   is   a   very   large    and    Im- 


portant item  and  the  success  or  failure 
of  the  work  is  dependent,  to  a  large  de- 
gree, on  the  plant  and  equipment  adopted. 
He  must  provide  an  adequat*  and  satis- 
factory supply  of  water.  Then  he  must 
co-ordinate  all  of  the  different  elements, 
consisting  of  materials,  water  supply  and 
an  efficient  crew  to  build  the  finished 
highway  on  a  subgrade,  finished  to  an 
exact  surface.  He  must  then  see  that 
It  is  properly  protected  and  properly 
cured.  As  though  this  were  not  enough 
he  must  act  as  a  policeman  and  see  that 
the  public,  who  are  eager  to  use  the  new 
road,  and  can  see  no  reason  why  they  can 
not,  are  restrained  from  so  doing.  Some- 
times when  I  think  what  the  ordinary 
highway  contractor  undertakes  to  do,  I 
wonder  at  his  assumption  of  almost  super- 
natural powers  when  he  signs  his  contract 
and  assumes  the  duty  of  furnishing  the 
State  a  satisfactorily  completed  job,  meet- 
ing all  of  the  clauses  in  the  specifica- 
tions as  near  as  is  humanly  possible. 
Honesty  Essential  to  Success. 

Above  all  the  contractor's  organization 
should  be  made  up  of  men  who  are  will- 
ing to  meet  the  engineers  half  way  and 
wh(J  take  a  pride  in  the  quality  of  their 
work,  and  who  are  anxious  to  give  the 
State  an  honest  job.  Only  in  this  way 
can  the  highway  contractor  be  success- 
ful. If  the  engineers  and  contractors  con- 
form to  the  foregoing  there  will  be  co- 
operation between  them.  There  will  be 
a  realization  that  they  are  partners  in 
a  great  enterprise  and  that  the  best  re- 
sults can  only  be  obtained  by  pulling  to- 
gether. 

As  a  futherance  of  this  spirit  of  co- 
operation the  formation  of  organizations 
of  highway  contractors,  both  locally  and 
nationally,  should  be  encouraged.  In  this 
way  may  be  obtained  responsible  bodies 
to  whom  similar  organizations  of  high- 
way officials  and  engineers  may  turn  for 
assistance  in  obtaining  the  viewpoint  of 
the  man  who  builds  the  highways.  The 
meeting  of  committees  of  the  contractors' 
organizations  with  similar  committees  of 
the  highway  engineers  will  tend  to  free 
the  contracts  and  specifications  from 
clauses  which  are  productive  of  ill  feel- 
ing and  increased  cost,  without  adequate 
return  in  better  quality. 
Co-operation  Between  Engineers  and  Con- 
tractors. 

This  very  thing  is  being  done  with  ad- 
vantage to  both  parties  in  other  lines 
of  construction  work.  Committees  of  the 
Associated  General  Contractors  of  Amer- 
ica are  meeting  with  committees  of  archi- 
tects and  engineers  to  "thrash"  out  ques- 
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tions  of  contracts  and  specifications  and 
conditions  of  work,  with  the  certain  final 
result  that  mutually  satisfactory  contracts 
and  specifications  always  result  in  a  lower 
price  to  the  owner  and  more  satisfactory 
profit  to  the  contractor. 

In  some  states  conferences  have  been 
held  already  between  highway  officials 
and  engineers  and  contractors'  commit- 
tees, with  the  object  of  making  the  con- 
tracts more  workable  and  with  excellent 
results.  I  feel  that  this  ought  to  be  done 
in  every  state.  I  also  feel,  through  such 
meetings  between  the  national  bodies,  a 
standard  form  of  highway  contract  should 
be  formulated  to  be  varied  from  accord- 
ing to  local  conditions.  With  such  a 
standard  form  of  contract,  which  is  abso- 
lutely fair  to  both  parties,  we  will  get 
the  most  good  roads  built  with  the  least 
money  spent  by  the  public. 


SOLVING  THE  HIGHWAY  BRIDGE 
PROBLEM  IN  NEW  JERSEY 

By   Charles  A.   Mead,  Bridge   Engineer,  New 

Jersey    State   Highway    CommissiGn, 

790  Broad  St.,  Newark,  N.  J. 

(Editor's  Note: — Because  of  highway 
transportation  across  New  Jersey,  partic- 
ularly between  the  cities  of  Philadelphia 
and  New  York,  the  highway  bridge  prob- 
lem in  that  State  is  such  that  structures 
of  the  best  type  must  now  be  built.  Mr. 
Mead  here  describes  the  present  bridge 
engineering  practice  in  New  Jersey  In  a 
paper  presented  at  the  1921  meeting  of 
the  New  Jersey  Association  of  County  En- 
gineers.) 

It  is  the  intention  of  this  paper  to  dwell 
on  some  of  the  salient  features  in  the  de- 
sign of  bridges  for  New  Jersey  highways 
and  the  reasons  for  the  construction 
adopted,  in  the  hope  that  there  may  be 
produced  structures  of  greater  uniformity, 
adequate  to  meet  all  demands  of  traffic  for 
years  to  come. 

The  State  owns  at  present  704.2  miles 
of  highways  on  which  exist  568  bridges 
of  over  5  ft.  span.  They  comprise  timber, 
masonry  and  metal  structures  of  various 
kinds,  lacking  in  uniformity  of  specifica- 
tion and  condition,  but  all  of  which  are 
called  upon  to  support  the  traffic  which 
the  development  of  the  internal  combus- 
tion engine  has  thrust  upon  them. 
80  Per  Cent,  of  the  Bridges  Are  Oisolete 

It  is  not  the  intention  of  this  paper  to 
criticise  the  design  of  a  generation  ago, 
when  a  farm  wagon  or  a  load  of  hay  was 
considered  a  heavy  load.  That  bridges 
which  were  well  designed  for  the  loading 
of  a  by-gone  day  still  give  service  shows 


in  a  measure  what  may  be  expected  of 
those  now  building,  for  a  well-designed 
bridge  will  carry  a  large  percentage  of 
occasional  overload  without  distress.  To- 
day, however,  80  per  cent,  of  the  existing 
bridges  in  this  State  are  incapable  of 
meeting  the  demands  of  modem  traffic. 

When  the  State  assumed  control  of  the 
highway  system  last  year  several  very 
important  bridges  were  on  the  verge  of 
failure,  two  of  the  more  recently  con- 
structed ones  had  actually  collapsed,  and 
others  needed  immediate  attention  in  va- 
rious ways  to  keep  them  in  service  until 
major  repairs  or  rebuilding  could  be 
reached.  This  repair  work  has  proceeded 
along  with  the  preparation  of  plans  for 
the  new  structures  designed  for  modern 
loading. 

The  Loading  Adopted 

After  a  careful  study  of  the  various 
truck  loadings  actually  in  service  and  the 
tendencies  of  the  times,  both  from  a  mili- 
tary and  commercial  point  of  view,  a 
loading  was  adopted,  commonly  referred 
to  as  a  20-ton  truck,  which  would  produce 
bridges  adequate  for  the  demands  of  mod- 
ern traffic  and  provide  for  such  increases 
as  are  sure  to  come.  The  loading,  there- 
fore, is  not  so  much  a  typical  truck  as  a 
live  loading  which  will  produce  service- 
able bridges. 

The  geographical  location  of  New  Jer- 
sey between  the  two  great  commonwealths 
of  New  York  and  Pennsylvania  makes  it 
imperative  that  her  structures  shall  be  of 
the  best. 

Restrictive  legislation,  to  be  permanent, 
must  be  in  accord  with  the  demands  of 
commerce.  Growth  far  beyond  the  vision 
of  traffic  experts  in  every  other  mode  of 
transportation  has  been  experienced  and 
highways  will  prove  no  exception  to  the 
rule. 

The  number  of  miles  of  road  per  bridge 
varies  considerably,  from  one-half  on 
Route  16  to  8  1/10  on  Route  14.  By  far 
the  greater  number  are  located  in  the 
north.  Roughly,  60  per  cent,  lie  in  the 
northern  part,  29  per  cent  in  the  central, 
and  but  11  per  cent,  in  the  southern  part 
of  the  State. 

In  the  northern  part  of  the  State  the 
deeper  cut  streams  which  have  found 
their  ultimate  bed  have  more  definitely 
fixed  profiles,  which  give  less  latitude  for 
span  length  and  skew  than  in  the  south- 
ern part,  where  these  conditions  are  re- 
versed. Destructive  floods  are  conse- 
quently more  frequent  in  the  northern 
parts. 

Watertcay  Areas 

It  is  to  be  regretted  that  no  adequate 
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financial  provision  has  been  made  in  New 
Jersey  for  a  comprehensive  system  of 
stream  gaging,  the  data  obtained  from 
which  through  a  period  of  years  would 
be  increasingly  valuable  and  useful  in 
many  ways  for  economic  development  of 
the  State. 

Each  bridge  site  receives  study  to  deter- 
mine the  proper  area  of  waterway.  Ex- 
isting openings  are  noted,  shape  and  size 
of  drainage  areas  determined,  and  esti- 
mates are  made  of  rainfall  and  run-off. 
These  data  are  checlved  by  the  Talbot  for- 
mula and  the  desired  area  of  waterway 
determined.  This  procedure  is  facilitated 
by  the  existence  of  a  complete  and  accu- 
rate topographic  map  of  the  State  which 
eliminates  much  survey  work  and  greatly 
reduces  the  cost  of  preliminary  Investiga- 
tion. Sub-soil  conditions  are  studied  at 
pier  and  abutment  locations  and  founda- 
tions designed  in  accordance  with  the 
findings. 

Conditions  Governing  Types 

Deck  bridges  being  the  most  econom- 
ical In  first  cost  and  maintenance,  are  to 
be  preferred  wherever  the  conditions  are 
favorable.  Long  spans  and  low  headroom 
often  compel  the  use  of  through  or  half- 
through  bridges.  Of  these  the  most  eco- 
nomical is  the  plate  girder.  Beyond  the 
limits  for  plate  girders  the  more  elab- 
orate lattice  girder  must  be  used,  giving 
preference  in  all  cases  to  riveted  over  pin 
connections  because  of  the  greater  rigid- 
ity possible.  For  spans  up  to  20  ft.  rein- 
forced concrete  slabs  are  to  be  preferred. 
Encased  I-beams  may  be  used  up  to  30  ft. 
Beyond  that,  built-up  sections  must  be  re- 
sorted to.  Transportation  limitations 
must  be  considered  as  a  material  factor 
in  design. 

Concrete  being  a  durable  structural  ma- 
terial of  low  cost  and  diversified  applica- 
tion, finds  almost  universal  use  in  the 
modern  bridge.  Used  In  mass  work  for 
substructure  and  in  combination  with  re- 
inforcing steel  for  superstructure  parts 
subject  to  transverse  bending  it  forms  an 
ideal  material  for  permanent  structures. 
Even  though  its  properties  are  so  univer- 
sally known  and  appreciated  it  requires 
careful  and  honest  workmanship  and  good 
design  to  produce  enduring  results.  Walls 
may  be  either  of  gravity  monolithic  or  re- 
inforced slab  types.  The  resultant  line 
of  pressure  should  be  carefully  deter- 
mined so  that  toe  pressures  will  not  ex- 
ceed the  maximum  allowable  or  move- 
ment perhaps  fatal  to  the  structure  will 
result.  They  should  be  self  sustaining 
under  all  conditions  of  loading  and  have 
adequate  provision  for  expansion. 


Foundations 

Their  footings  should  be  set  at  a  depth 
which  will  insure  them  against  damage 
from  frost  or  scour.  In  streams  which 
have  found  their  ultimate  bed  from  4  to 
6  ft.  below  the  stream  bottom  will  be  suffi- 
cient. In  material  incapable  of  support- 
ing the  required  loads  without  unduly 
spreading  the  footings  some  other  means 
must  be  used  to  carry  the  loads  to  a  sub- 
stratum which  will  provide  adequate  sup- 
porting power.  For  moderate  depths  with 
fairly  compact  intermediate  strata  so  con- 
fined as  to  remain  undisturbed,  piles  of 
wood  or  other  material  will  be  found  mnst 
suitable.  Wooden  piles  will  usually  be 
found  most  economical  provided  they  can 
be  cut  off  below  low  water  line.  For  deep- 
er foundations  of  major  importance  it  will 
be  necesary  to  use  the  more  expensive  but 
reliable  open  coffer-dam  or  pneumatic 
caison  types.  Happily  the  necessity  for 
these  more  expensive  substructures  exists 
at  few  locations. 

Drainage  and   Culverts 

Proper  attention  should  always  be 
given  to  drainage.  With  weep  holes  pro- 
vided in  walls  and  the  entrances  to  these 
holes  properly  guarded  by  rip-rap  or 
French  drains  the  back  pressure  from 
hydraulic  heads  will  be  reduced  so  that 
the  theory  of  earth  pressure  will  be  rea- 
lized. 

Cast  iron  or  reinforced  concrete  pipe 
of  proper  design  and  having  proper  head- 
walls  will  usually  be  found  economical  for 
openings  of  less  than  40  sq.  ft.  For  larger 
areas  culverts  should  be  used.  They  may 
be  single  or  multiple  monolithic  arches 
or  reinforced  concrete  slabs.  If  boxes  of 
reinforced  concrete  are  used  the  bottom 
slab  should  have  the  same  care  in  the  ar- 
rangement of  reinforcing  material  as  any 
other  part  of  the  structure  for  the  load 
carried  is  equal  to  that  on  the  top  slab. 
Waterproof i7ig 

Owing  to  the  difficulty  of  making  con- 
crete entirely  watertight  and  as  water  is 
almost  a  universal  solvent,  it  is  of  the  ut- 
most importance  that  the  entrance  of 
water  to  any  part  of  a  structure  be  pre- 
vented. This  is  especially  true  of  parts 
not  accessible  to  inspection.  Paint  on 
metal  work  is  effective  on  parts  exposed 
to  air  which  aids  in  the  rapid  removal  of 
moisture.  Structures  should  be  so  de- 
signed that  all  possible  parts  can  be 
readily  inspected.  In  the  case  of  inacces- 
sible parts,  such  as  embedded  steel,  if 
reached  by  moisture,  changes  will  occur 
and  may  progress  with  surprising  rapid- 
ity especially  if  electrolytic  action  is  pres- 
ent.    Where  there  is  no  actual  leaking. 
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the  presence  of  water  will  be  indicated  by 
surface  staining,  indications  of  leaching 
and  spalling  most  strongly  marked  at 
joints  or  pour  lines.  The  formation  of 
rust  scale  on  imperfectly  embedded  steel 
sets  up  great  pressures,  recorded  as  high 
as  4,700  lbs.  per  sq.  in.,  which  will  destroy 
the  bond  and  eventually  menace  the  safe- 
ty of  the  structure.  Water  should  there- 
fore be  conducted  away  from  the  bridge 
as  rapidly  as  possible  by  providing  drain- 
age grades  in  every  part.  Inaccessible 
parts  should  be  protected  by  waterproof- 
ing which  is  cheap  insurance.  With  water- 
proofing cost  at  2%  of  the  cost  of  the 
structure  and  money  at  4%  It  is  evident 
that  if  waterproofing  prolongs  the  life  of 
the  bridge  6  months  it  pays  to  do  it 
Floors 

In  regard  to  the  construction  of  floors — 
because  of  under-clearances  and  reduc- 
tion of  dead  load,  it  is  generally  desir- 
able to  produce  the  thinnest  floor  consis- 
tent with  good  design.  This  can  be  ac- 
complished by  carrying  the  live  load  di- 
rectly on  the  floor  slab  after  providing  a 
small  extra  thickness  of  concrete  cast  In- 
tegrally with  the  slab  for  wearing  sur- 
face. Otherwise  to  protect  the  slab  from 
wear,  the  entire  surface  may  be  covered 
with  some  bituminous  compound  applied 
in  a  plastic  condition  or  with  paving 
blocks  of  wood  or  other  material.  The  lat- 
ter making  a  slightly  thicker  floor  than 
the  former. 

The  width  adopted  is  30  ft.  between 
curbs  for  all  new  bridges  and  sidewalks 
and  to  be  provided  where  required. 

The  distribution  of  local  concentrations 
on  slabs  is  a  subject  which  is  being  in- 
tensively studied  from  meager  data  re- 
sulting from  destructive  tests.  The  ten- 
dency is  slightly  to  reduce  the  slab 
thickness  from  the  old  assumptions  of  dis- 
tribution wherein  the  load  was  distributed 
at  45  degrees  in  each  direction  to  the 
plane  of  reinforcement,  resulting  in  a 
somewhat  lighter  and  cheaper  bridge. 
Further  tests  are  however  needed  in  or- 
der fully  to  cover  this  subject. 

Where  floor  thickness  is  not  a  material 
factor,  conditions  more  nearly  approach- 
ing ideal  may  be  realized  in  small  spans 
by  locating  the  slab  low  enough  to  per- 
mit the  road  construction  to  be  carried 
continuously  over  the  bridge.  In  any 
case  the  road  paving  on  the  bridge  should 
extend  continuously  from  curb  to  curb. 

Slab  floor  bridges  of  short  spans  on 
solid  supports  will  usually  be  found 
stiff  enough  to  provide  for  lateral,  lon- 
gitudinal and  centrifugal  forces.  The  nec- 
essity  for  adequate  bracing  in  all  direc- 


tions should  never  be  lost  sight  of  to  the 
end  that  the  resulting  structure  be  rigid 
under  all  conditions.  Unless  a  bridge  can 
be  used  as  unrestrictedly  as  the  highway 
it  connects,  it  is  not  an  adequate  bridge. 
Bridge  Railings 

Bridge  railings  to  afford  necessary  pro- 
tection should  be  designed  capable  of 
withstanding  the  impact  from  unmanage- 
able vehicles  of  the  weights  specified.  A 
monolithic  concrete  railing  well  rein- 
forced will  be  found  adequate.  Such  a 
railing  is  not  an  extravagance  as  it  can 
be  produced  at  a  cost  about  equal  to  a 
heavy  galvanized  pipe  railing  and  is  vast- 
ly superior  to  it  in  strength,  endurance 
and  appearance.  It  is  the  practice  to 
mold  the  State's  name.  Route  number  and 
year  of  erection  In  these  railings. 

The  only  impression  gained  of  a  bridge 
by  the  traveling  public  is  that  attained 
by  the  appearance  of  the  railings.  These 
should  leave  in  their  minds  the  pleasant 
sensations  of  safety  and  harmony. 
AestUetics 

There  seems  to  be  a  widespread  notion 
that  arches  are  beautiful.  Some  are.  Be- 
ing predicated  on  immovable  abutments 
they  should  never  be  used  in  flat  marshy 
country  where  there  is  the  slightest  ques- 
tion of  security  concerning  the  founding 
material.  Simple  spans  giving  vertical 
reactions  can  be  made  attractive  in  ap- 
pearance and  when  they  are  In  harmony 
with  their  surroundings  and  express  a 
structural  necessity  they  are  pleasing. 

Good  design  requires  an  arrangement 
or  grouping  of  parts  so  that  the  eye  Is 
led  to  consider  the  structure  as  a  whole 
rather  than  an  acciunulatlon  of  unrelated 
pieces  which  lack  interest  because  of  their 
incongruity.  It  need  not  cost  any  more  to 
produce  structures  which  are  pleasing  to 
the  eye  than  those  which  are  displeasing. 
The  matter  of  aesthetics  is  therefore  of 
great  importance. 

Viaducts  being  simply  a  succession  of 
connected  simple  structures  are  subject 
to  the  same  laws  as  simple  spans.  Espec- 
ial attention  should  be  given  to  their  sup- 
ports providing  the  rigid  bracing  and  an- 
chorage required. 

Movable  spans  are  often  required  over 
navigable  streams.  Their  design  should 
follow  the  principles  herein  outlined,  the 
particular  type  being  selected  for  its  fit- 
ness in  the  location. 

Limitations  of  Standardization 

Questions  are  often  asked  concerning 
bridge  standards  and  requests  are  fre- 
quently made  for  them.  This  work  can 
easily  be  over  systematized.  It  is  possible 
to  standardize  certain  structural  parts  of 
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President  Harding 

Urges  Road  Maintenance*   He  says — 


"I  KNOW  of  nothing  more  shocking  than 
the  milhons  of  pubHc  funds  wasted  in 
improved  highAvays,  wasted  because 
there  is  no  poHcy  of  maintenance.  The 
neglect  is  not  universal,  but  it  is  very 
near  it.  There  is  nothing  the  Congress 
can  do  more  effectively  to  end  this 
shocking  waste  than  condition  all  Fed' 
eral  Aid  on  provisions  for  maintenance. 
Highways,  no  matter  how  generous 
the  outlay  for  construction,  cannot  be 
maintained  without  patrol  and  con' 
stant  repairs." 

EXTRACT    FROM     FIRST    MESSAGE 

TO  CONGRESS.  WASHINGTON.  D.  C. 

APRIL  12.  1921 


For  Road  Construction 
.  Maintenance  and  Repair 


Dn>o.>  Nc»  Oil.u 

S.liL.ifC.V  S»ul. 

EJ.i.b'i).  fiulIJa 

TWE  BARRtTT  COMPANY'.  Lm..d: 


Road  patrol  maintenance  cre-w  patching 

impro^'ed    road    •^with     "  Tania  •  KP  '* 


Pre.,.  A,1>r,l. 

You„iil.wn  ToUdo 

r  Onuh. 


Company      ol,"," 


C.lumbe* 
V.ntMirf  Si  loSn,  N  8 


CU.rUnd  Cin<„ 

Dtir..  N..h. 

M,l..uk«*  Beci 


In  vrltlngr  to  advertlaera  please  nftntlon   Municipai,  and   Counti   Enoineerino 
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bridge  such  as  decks,  abutments,  walls, 
floors  and  railings  and  this  has  been  done. 
It  is  not  practical  to  standardize  the  as- 
sembly of  those  parts  because  it  is  very 
rare  to  find  two  physiographic  locations 
where  exactly  the  same  structure  will  fit 
— hence  the  term  "standard"  as  applied 
to  complete  bridges  is  a  misnomer. 

Wooden  bridges  or  trestles  may  be  prop- 
er in  some  locations  notwithstanding 
their  inflammability.  With  timber  prop- 
erly treated  to  resist  decay  and  the  de- 
structive attack  of  the  various  marine 
borers,  a  properly  designed  structure  with 
good  maintenance  will  give  upwards  of  15 
years'  service.  These  must  in  any  event 
be  regarded  as  structures  of  expediency, 
having  a  temporary  nature,  to  be  replaced 
with  more  permanent  ones  as  occasion  de- 
mands. Timber  structures  with  their  nec- 
essarily weak  joints  must  have  especial 
attention  given  to  bracing. 

Questions  of  economics  and  expediency 
so  largely  enter  into  this  subject  that 
only  the  most  general  principles  can  be 
stated.  All  things  considered,  that  bridge 
which  is  best  for  a  given  location  is  the 
one  which  will  provide  safe  and  adequate 
service  at  the  lowest  cost  and  be  in  har- 
mony with  its  surroundings.  Such  bridges 
we  are  endeavoring  to  construct. 


FEATURES  OF  ANNUAL  ASPHALT 
CONVENTION 

The  second  annual  convention  of  The 
Asphalt  Association  was  held  at  the  As- 
sociation headquarters  in  New  York, 
April    13. 

The  annual  address  of  the  president, 
Joseph  R.  Draney,  of  the  United  States 
Asphalt  Refining  Co.,  New  York,  devel- 
oped the  need  of  many  men  for  work  dur- 
ing the  highway  construction  period  now 
opening.  Mr.  Draney  reported  that  the 
asphalt  industry,  on  the  whole  and  de- 
spite present  conditions,  is  in  a  sound 
condition  with  prospects  for  the  produc- 
tion of  enough  oil  to  assure  an  adequate 
supply  of  asphalt  for  years  to  come. 
Work  for  One  Million  Men 

President  Draney  predicted  that,  unless 
reactionary  pessimism  grips  the  nation, 
700,000  men  wil  be  needed  in  the  building 
of  the  35,000  miles  of  new  highways  con- 
templated this  year  under  the  billion  dol- 
lar road  program  outlined  by  the  Federal 
government  and  the  states  and  counties. 
Three  hundred  thousand  more  men,  he 
said,  will  be  needed  in  the  quarries, 
gravel-pits,  cement,  brick  and  asphalt 
plants  and  factories  devoted  to  the  manu- 


facture of  road  machinery.  The  road- 
building  boom,  he  thought,  will  work 
great  benefit  to  the  railroads  by  bring- 
ing into  service  100,000  idle  freight  cars 
to  transport  100,000,000  tons  of  road  ma- 
terials. 

"To  set  a  great  army  of  1,000,000  men, 
now  for  the  most  part  unemployed,"  said 
President  Draney,  "at  building  highways 
is  to  solve  in  part  not  only  the  acute  un- 
employment problem  facing  the  nation 
but  also  part  of  the  rail  troubles.  Fur- 
thermore, money  in  plentiful  quantities 
would  be  released  for  local  circulation 
through  wages  to  local  labor  and  in  pay- 
ments to  local  producers  of  stone,  gravel, 
sand  and  other  materials,  thus  easing 
the  pressure  brought  about  by  the  reduc- 
tions in  the  price  and  demand  for  agri- 
cultural products.  Stimulation  in  the 
production  of  trucks,  machinery  and  raw 
materials,  and  in  engineering,  and  the 
employment  of  labor  can  positively  be 
accomplished  with  an  untrammeled  road- 
building  program.  At  the  same  time  we 
would  be  reducing  the  dangers  to  travel 
by  abolishing  railroad  grade  crossings, 
more  adequately  bridging  rivers  and 
smaller  streams,  putting  the  outlying  dis- 
tricts closer  to  medical  and  hospital  aid 
and  would  bring  the  farmer  and  his  mar- 
ket In  closer  touch." 

Resolutions  Adopted 

1.  Urging  Congress  to  pass  the  Fed- 
eral aid  appropriation  of  ?100,000,000, 
thus  assuring  a  continuance  of  road- 
building  under  the  supervision  of  skUled 
state  and  federal  engineers. 

2.  Urging  that  highway  management, 
be  divorced  from  politics  and  all  mate- 
rials and  methods  entering  into  highway 
constiTiction  be  placed  in  open  competi- 
tion. 

3.  Declaring  that  every  highway  be 
required  to  show  traffic  justification  for 
its  construction,  thus  guarding  against 
waste  and  extravagance. 

4.  Memorializing  Congress  to  author- 
ize the  United  States  to  join  the  Per- 
manent International  Association  of  Road 
Congresses  made  up  of  the  highway  de- 
partments of  all  nations. 

5.  Urging  the  Interstate  Commerce 
Commission  to  authorize  a  reduction  in 
freight  rates  for  road  materials,  thus 
stimulating  the  road-building  program. 

6.  Recommending  that  public  officials 
carry  forward  road-building  programs  to 
the  extent  permitted  by  appropriations 
available,  thus  giving  employment  to 
many  hundred  thousand  men  now  out  of 
work  and  utilizing  tens  of  thousands  of 
idle  open  ton  freight  cars. 
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WATER  WORKS  SECTION 


CAPACITY  CHARACTERISTICS  OF 
A  DEEP  WELL 

By  Lnicrence  W.   Cox,  Consulting  Engineer, 
1102    York  St.,  Des  Moines,  Iowa 

Due  to  their  limited  financial  resources, 
a  large  portion  of  the  towns  in  the  State 
of  Iowa,  particularly  the  southern  part  of 
the  State,  find  it  difficult  to  secure  suffi- 
cient water  for  public  supplies.  Hence 
it  becomes  essential  to  make  the  best  use 
possible  of  such  supplies  as  can  be  se- 
cured. Assuming  that  the  supply»of  water 
is  usable  but  scanty  (which  is  the  ordi- 
nary case),  a  careful  determination  of  the 
capacity  of  the  well  with  the  correspond- 
ing depression  of  the  water  level  in  it, 
should  be  made.  Then  the  supply  may 
be  well  utilized  by  the  installation  of  suit- 
able pumping  equipment. 

Apparatus  for  Determining  Depth,  to 
Water  Surface  in  Drilled  Well 

During  pumping  tests  the  action  of 
open  dug  wells  can  be  easily  watched,  but 
with  drilled  wells  the  condition  is  very 
different.  For  the  purpose  of  more  care- 
fully watching  the  action  of  drilled  wells 
during  pumping  tests,  the  writer  In  1915 
developed  an  apparatus  for  the  purpose 
of  determining  the  depth  to  the  surface 
of  the  water  in  the  well  at  any  time. 
This  apparatus  consists  of  a  %-ln.  gal- 
vanized iron  pipe  about  18-in.  long,  with 
a  wood  float  inside.  This  pipe  is  sus- 
pended between  the  drop  pipe  of  the 
pump  and  the  well  casing  by  means  of 
two  insulated  wires,  such  as  ordinary 
drop  cords  for  use  in  wiring  houses.  Con- 
tact points  are  so  arranged  that  when 
the  pipe  enters  the  water  and  the  wood 
float  lifts  to  its  upper  position,  the  two 
wires  are  brought  into  contact  with  each 
other.  There  are  several  ways  by  which 
this  contact  may  be  made,  but  the  writer 
has  found  the  method  shown  on  the  ac- 
companying figure  to  be  the  easiest  made 
and  the  most  reliable.  Another  method 
would  be  to  bring  each  wire  to  a  separate 
light  spring,  across  the  top  of  the  pipe. 
Then  when  the  float  lifts,  it  could  push 
the  springs  together  and  thereby  make 
contact.  For  current,  from  two  to  four 
ordinary  dry  cells  are  used.  To  assist  in 
reading  the  depth  to  water,  graduation 
marks    are    made     upon    the    suspending 


wires.  If  these  graduations  are  placed 
every  10  ft.  the  intermediate  distances 
can  be  measured  by  a  steel  tape  or  by  a 
foot  rule. 

The  suspending  wire  is  reeled  on  a 
spool,  each  wire  being  attached  to  a  sep- 
arate circular  contact  at  the  end  of  the 
spool.  The  spool  is  placed  in  a  box  which 
carries  two  corresponding  contacts,  so 
that  as  the  wire  is  reeled  either  in  or  out, 
contact  is  continuously  made  with  the 
batteries  and  lamp,  which  are  placed  in 
the  box  behind  the  reel  of  wire.  An  elec- 
tric bell  or  buzzer  can  be  substituted  for 
the  lamp,  but  the  writer  has  found  the 
lamp  the  more  satisfactory. 

The  transmitter  (Va-in.  pipe,  with  its 
float,  etc.)  as  now  made,  and  as  shown 
on  the  accompanying  figure,  has  a  maxi- 
mum outside  diameter  of  1%  ins.,  but 
this  dimension  can  be  cut  down  to  %  in. 
if  necessary.  The  present  apparatus  has 
been  used  in  a  well  with  not  more  than 
2%  ins.  clear  space  between  the  pump 
pipe  and  the  well  casing  and  to  depths  of 
260  ft. 

Test  of  Well  at  Prairie  City,  Iowa 

The  application  of  the  use  of  this  appa- 
ratus to  well  tests  and  the  results  obtain- 
able by  careful  well  tests  may  be  illus- 
trated in  the  test  of  a  well  at  Prairie 
City,  Iowa.  This  well  was  tested  in  the 
fall  of  1917.  It  had  been  in  use  for  a  good 
many  years  by  the  city.  In  fact,  the  city 
had  worn  out  one  set  of  pumping  equip- 
ment with  it,  while  pumping  water  at  the 
rate  of  16  G.P.M.  As  the  city  wanted  to 
purchase  new  pumping  equipment  with 
greater  capacity.  If  the  well  could  supply 
sufficient  water,  a  test  was  made. 

The  well  was  cased  to  a  depth  of  97  ft. 
with  12-in.  pipe,  and  from  this  point  to  a 
depth  of  343  ft.,  with  10-in.  pipe.  Below 
this  point  the  hole  was  in  limestone  and 
not  cased,  extending  to  500  ft.  When  not 
pumping  the  w^ater  level  in  the  well  stood 
at  110  ft.  below  ground  surface  or  13  ft. 
below  the  lap  of  the  12-in.  and  10-in.  cas- 
ing. Hence  no  appreciable  quantity  of 
water  could  be  expected  to  enter  the  well 
above  the  bottom  of  the  10-in.  casing  or 
343  ft.  from  the  surface. 

For  the  purpose  of  testing,  a  double- 
acting  cylinder  was  purchased  and  placed 
on   the   drop  pipe   which   was  already   in 
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the  well.  The  old  pump  and  engine  were 
used  in  making  the  test  runs. 

Each  test  was  made  at  a  uniform  rate 
of  pumping  and  in  each  case  the  rate  of 
pumping  was  carefully  determined  by 
frequent  measurements  of  the  water  actu- 
ally delivered. 

The  first  test  was  at  a  rate  of  32  G.P.M. 
and  lasted  8  hours  30  minutes.  Frequent 
measurements  to  the  water  level  in  the 
well  indicated  that  at  this  time  it  was  re- 
maining substantially  constant.  Hence 
there  was  no  object  in  continuing  the  test 
longer.  AVithout  the  use  of  the  apparatus 
described,  we  would  have  had  no  knowl- 
edge of  the  depth  to  water  in  the  well, 
other  than  that  it  had  not  been  pumped 
dry. 

The  second  test  was  made  at  a  rate  of 
44.6  G.P.M.  After  25  minutes  the  water 
was  lowered  to  the  bottom  of  the  pump 
pipe,  when  the  rate  of  pumping  dropped 


off  to  37  G.P.M.,  no  doubt  closely  indicat- 
ing the  capacity  of  the  well  with  the 
water  depressed  to  this  point — that  is,  to 
260  ft.  from  the  surface. 

The  third  test  was  made  at  a  rate  of 
38.5  G.P.M.  After  a  period  of  1  hour  5 
minutes,  the  pump  broke  down  and  the 
test  was  necessarily  discontinued.  Never- 
theless the  measurements  taken  indicated 
a  curve  having  the  same  general  form  as 
that  of  test  No.  1,  and  after  a  period  of  2 
hours  and  30  minutes  would  no  doubt 
have  lowered  the  water  to  the  bottom  of 
the  pump  pipe. 

The  fourth  test  was  made  at  a  rate  of 
35  G.P.M.  After  a  run  of  50  minutes  the 
pump  again  broke  down,  but  the  curve 
during  this  test  was  similar  to  and  inter- 
mediate between  those  of  tests  1  and  3. 
Interpretation  of  Test  Data 

The  accompanying  figure  shows  the 
curves   representing   these   various   tests. 
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together  with  the  plotted  points  indicat- 
ing the  readings  taken.  The  first  impresT 
sion  will  probably  be  that  the  curves  for 
tests  Nos.  2,  3  and  4  have  been  extended 
far  beyond  the  limits  justified  by  such 
short  time  tests.  Further  examination, 
however,  furnishes  the  following  reasons 
for  believing  the  curves  to  be  substan- 
tially correct  and  within  safe  limits — that 
is,  that  the  well  will  furnish  as  much  or 
more  water  than  indicated  by  them.  It  is 
probable  that  after  a  period  of  8  to  9 
hours,  each  of  the  curves  should  be  hori- 
zontal instead  of  having  the  small  slope 
shown. 

1.  The  supply  of  water  must  enter  the 
well  below  the  bottom  of  the  10-in.  casing, 
or  below  a  depth  of  343(  ft.  from  the  sur- 
face, or  at  least  233  ft.  below  the  normal 
height  to  which  the  water  stands  in  the 
well.  Hence  it  Is  reasonable  to  assume 
that  the  nearer  the  water  in  the  well  is 
depressed  to  the  bottom  of  the  casing,  the 
greater  will  be  the  rate  of  yield. 

2.  By  actual  measurements  on  the 
curve  sheet,  it  is  found  that  the  vertical 
distance  between  any  one  of  the  curves  1, 
2  and  3  and  that  of  curve  No.  1  (so  far  as 
readings  were  actually  taken)  is  almost 
constant.  Hence  it  seems  logical  to  ex- 
tend them  at  these  uniform  distances 
from  curve  No.  1. 

3.  The  test  represented  by  curve  No.  4 
drew  the  water  to  the  bottom  of  the  pump 
pipe,  and,  with  the  water  held  at  this 
level,  the  well  continued  to  supply  37 
G.P.M.  This  must  very  nearly  represent 
the  capacity  of  the  well  with  the  water 
depressed  to  this  point.  Curve  No.  4  rep- 
resents a  depression  of  the  water  level 
to  this  point  after  about  10  hours'  pump- 
ing. But  at  this  point  the  curve  is  very 
nearly  horizontal.  Hence  this  condition 
checks  curve  No.  4  within  2  G.P.M.  or 
within  5  or  6  per  cent. 

4.  It  is  evident  that  if  any  appreciable 
amount  of  water  is  drawn  from  the  well, 
the  water  level  will  be  depressed  some- 
what. Hence  any  curve  representing  the 
ultimate  depression  of  the  water  for  dif- 
ferent rates  of  pumping  must  pass 
through  the  point  of  0  rate  and  0  depres- 
sion of  water  level.  Such  a  curve  is  rep- 
resented on  the  accompanying  figure  by 
dotted  lines.  Next  points  were  plotted 
representing  the  depression  of  water  level 
as  shown  by  curves  1,  2,  3  and  4,  after 
1714  hours'  pumping.  This  period  of  time 
was  selected  because  it  was  the  greatest 
period  of  time  shown  on  the  curve  sheet 
and  because  it  surely  represents  the  low- 
est  practical    point    to   which    the   water 


will  be  drawn,  if  the  curves  are  reason- 
ably correct.  All  of  these  points  were 
found  to  lie  substantially  upon  a  straight 
line  through  the  0  point.  The  equation 
of  this  line  is  G.P.M.=0.23  h,  where  h 
represents  the  depression  of  the  water 
level  in  feet,  and  G.P.M.  represents  the 
rate  of  pumping  at  a  uniform  rate,  in  gal- 
lons per  minute.  Actually  the  graph 
would  have  taken  a  slight  curve,  repre- 
senting somewhat  more  capacity  in  the 
well,  for  large  depressions  of  water  level, 
than  indicated  by  the  straight  line,  but 
the  difference  would  be  small.  Now,  since 
this  curve  passes  through  the  0  point  and 
through  points  for  the  curves  1  and  4, 
which  have  been  well  established,  it  fur- 
nishes good  evidence  that  the  curves  rep- 
resenting tests  2  and  3  are  also  substan- 
tially correct,  since  their  plotted  points 
also  lie  on  this  straight-line  curve.  We 
can  then  determine  for  this  well  that  the 
following  rates  of  pumping  can  be  relied 
upon  within  close  limits: 

20  G.P.M.  for  a  draw-down  of  85  ft. 
30  G.P.M.  for  a  draw-down  of  130  ft. 
40  G.P.M.  for  a  draw-down  of  170  ft. 
50  G.P.M.  for  a  draw-down  of  215  ft. 

The  draw-down  should,  however,  not  be 
confused  with  the  distance  of  the  water 
from  the  surface  of  the  ground.  In  this 
case  this  distance  is  110  ft.  greater  than 
the  draw-down. 

The  pumping  equipment  actually  in- 
stalled was  designed  for  a  capacity  of  32 
G.P.M.  actual  delivery,  with  an  allowable 
draw-down  of  the  water  in  the  well  of 
150  ft,  or  to  a  depth  of  260  ft.  below  the 
surface  of  the  ground.  This  equipment 
has  been  in  service  since  the  fall  of  1917 
and  has  proven  safe  and  satisfactory.  As 
the  demand  of  the  town  for  water  in- 
creases they  can  lower  their  pump  pipe 
and  install  a  larger  cylinder,  thus  in- 
creasing their  supply  up  to  50  G.P.M., 
but  the  cost  of  pumping  against  the  addi- 
tional head  will  of  course  be  greater. 

Money  for  Well  Tests  Well  Spent 

Numerous  cases  have  been  brought  to 
the  writer's  attention  where  pumping 
equipment,  not  properly  adapted  to  the 
wells,  has  been  purchased  and  installed 
at  great  expense.  Towns  can  not  learn 
too  soon  that  money  spent  in  testing  their 
wells  is  economically  spent,  except  where 
the  adequacy  of  the  supply  is  otherwise 
well  known,  and  engineers  should  insist 
upon  their  towns  and  cities  having  such 
tests  made.  The  apparatus  described  for 
these  tests  can  easily  be  made  locally. 
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NEW     REINFORCED     CONCRETE 

COVERED  RESERVOIR  FOR 

ARKANSAS  CITY, 

KANSAS 

By  R.  E.  McDonnell,  of  Burns  &  McDonnell, 

Consvlting  Engineers,  Interstate  Sldg., 

Kansas  City,  Mo. 

(Editor's  Note:  This  new  reservoir  at 
Arkansas  Oily  is  tbe  largest  covered  clear- 
water  reservoir  in  Kansas;  most  Kansas 
reservoirs  are  not  covered.  The  construc- 
tion feature  of  raising  the  forms  and 
thereby  using  a  minimum  amount  of  lum- 
ber Is  of  special  interest.  The  top  of  the 
reservoir  is  used  for  tennis  courts, 
equipped  and  managed  by  the  inunici- 
pality.) 

A  2,000.000-gal.  concrete  reservoir  re- 
cently completed  at  Arkansas  City,  Kans., 
embodies  some  interesting  features  of  de- 
sign and  methods  of  construction. 

The  water  supply  is  obtained  from  wells 
equipped  with  motor-driven  deep-well- 
type  vertical  centrifugal  pumps  located 
approximately  l^i  miles  from  the  high- 
service  pumping  station,  and  Is  pumped 
through  a  20-in.  wood  stave  pipe  line  to 
the  reservoir,  located  near  the  main 
pumping  station.  The  reservoir  provides 
a    reserve     storage   for     interruptions    of 


power  service,  emergency  demands,  and 
allows  the  well  pumps  to  operate  at  uni- 
form steady  rates. 

Preparing  the  Site 

The  site  available  for  the  reservoir  lo- 
cation was  a  low  tract  of  ground  that 
had  been  of  a  swampy  nature  and  had 
been  partially  filled  In  with  old  refuse, 
brick,  tin  cans,  street  sweepings  and  rub- 
bish. Test  borings  were  made  and  the 
results  indicated  approximately  an  aver- 
age of  8  ft.  of  old  fill  and  original  loam 
and  2  ft.  of  water-bearing  sand  overlying 
a  solid  limestone  stratum,  requirng  6  ft. 
of  tight  sheeting  to  hold  lower  banks. 
The  ground  water  level  was  approximate- 
ly 4  ft.  above  the  rocV  ^  irface.  The  rock 
surface  was  fairly  smooth  and  level,  hav- 
ing a  grade  or  dip  of  less  than  8/10  of 
1  per  cent.  Several  faults  or  cracks,  from 
%  to  1  in.  wide,  averaging  about  20  ft. 
apart,  running  at  right  angles  to  each 
other,  were  cleaned  and  grouted  full  with 
a  1:2  cement  mortar,  and  after  chipping 
off  some  of  the  uneven  places,  the  entire 
rock  surface  was  washed  with  a  cement 
grouting  and  used  as  a  floor. 
Design  Details 

The  reservoir  is  a  circular  reinforced 
concrete  ring  tension  type,  156  ft.  inside 
diameter  and  designed  for  a  depth  of  14 
ft.  of  water.     It  is  covered  with  a  5-ln. 
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reinforced  concrete  roof  slab,  carried  by 
lOxlS-in.  beams  spaced  12-ft.  centers  each 
way.  and  supporled  by  lOxlOin.  concrete 
columns.  The  roof  was  divided  by  expan- 
sion joints  into  slabs  24  ft.  square,  and 
rests  freely  upon  the  beams.  The  slab 
was  designed  for  90  lbs.  live  load  in  ex- 
cess of  the  dead  load.  The  entire  roof 
was  given  a  slope  of  8  ins.  from  the  cen- 
ter to  the  outside  walls. 

A  trench  was  excavated  in  the  rock  to 
provide  a  sub-footing  under  the  walls  and 
to  secure  a  good  bond  to  prevent  leakage. 
In  order  to  provide  for  the  indeterminate 
cantilever  stresses,  the  sub-footing  was 
finished  off  smooth  and  an  asphalt  expan- 
sion joint  was  provided  between  the  sub- 
footing  and  the  wall  footing  proper. 

Use  of  Slip  Forms 

The  w-all  was  made  14  ins.  thick,  with- 
out taper  toward  the  top,  in  order  to  fa- 
cilitate the  use  of  slip  forms.  The  hori- 
zontal steel  was  placed  in  two  rows  and 
held  in  place  by  vertical  standards,  6-ft. 
centers,  built  up  of  3-in.  channels,  to 
which  short  strap  steel  lugs,  with  notches 
for  holding  the  bars,  were  riveted  at  the 
required  intervals.  The  channel  stand- 
ards facilitated  the  placing  of  the  steel 
and  insured  the  proper  spacing  and 
against  the  displacing  during  the  pouring 
of  the  concrete.  The  standards  were  ac- 
curately centered  and  held  in  place  by 
braces  until  the  footing  was  poured,  and 
then  the  standards  were  sufficiently  rigid 
to  be  self-supporting. 

A  system  of  slip  forms  4  ft.  in  height 


and  in  sections  12  ft.  long  were  made  up 
of  1-in.  shiplap  and  assembled  and  cen- 
tered in  place.  The  forms  were  filled 
within  6  ins.  of  the  top,  and  at  this  point 
they  were  raised  by  means  of  the  ordi- 
nary slip  form  jack  operating  on  a  1-in. 
jack  rod.  The  jack  rods  were  spaced  ap- 
proximately 8  ft.  centers  and  two  men 
made  the  circuit  twice  an  hour,  raising 
the  form  about  1  in.  each  time.  The  1-in. 
jack  rods  were  cut  off  at  the  top  of  the 
wall  when  the  pouring  of  concrete  was 
completed. 

Concreting 

The  wall  concrete  was  run  continuous- 
ly, requiring  a  total  time  of  80  hours  for 
completion.  Three  8-hour  shifts,  each 
consisting  of  10  laborers  and  foreman 
mixing  and  placing  concrete,  3  men  plac- 
ing and  wiring  steel,  2  men  operating 
form  jacks  and  2  carpenters  shifting  run- 
ways and  miscellaneous  work.  Two  mix- 
ers were  placed  on  opposite  sides,  but 
owing  to  shortage  of  labor  only  one  mix- 
er was  in  operation  at  one  time,  the  crew 
changing  from  one  mixer  to  the  other 
every  hour.  Concrete  was  conveyed  from 
mixers  to  wall  in  wheelbarrows  on  board 
runs. 

This  method  of  construction  eliminated 
all  construction  joints  and  gave  a  smooth, 
finished  surface  which,  under  water  test, 
showed  practically  no  leakage,  and  only 
slight  leakage  was  found  through  the 
small  fissures  in  the  rock  bottom.  Col- 
umn footings  were  placed  and  tops  care- 
fully graded  from  center  to  walls  to  con- 
form  to   roof   slope,   so    that   all    column 
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forms  were  of  the  same  length,  simplify- 
ing the  construction  and  placing  of  forms. 
A  part  of  the  roof  was  poured  during 
freezing  temperatures,  the  work  being 
protected  by  using  a  canvas  tent  cover- 
ing, heated  with  steam  coils,  heating  sand 
and  water  for  mixing  and  covering  com- 
pleted work  with  paper  and  straw  before 
removing  the  tent  to  the  next  section. 
Tennis  Courts  on  Reservoir 

The  location  of  the  reservoir  being  on 
public  park  property,  the  top  slab  was 
given  a  float  and  trowel  finish,  the  man- 
hole openings  and  ventilators  so  placed 
that  two  tennis  courts  were  laid  out  on 
top  of  the  resei-voir.  Pipe  couplings  or 
sockets  were  installed  in  the  roof  slab 
for  installing  net  posts,  and  also  round 
the  wall  for  fencing  the  entire  area. 

The  principal  quantities  in  the  con- 
struction were  7,162  cu.  yds.  earth  exca- 
vation; 1,038  cu.  yds.  concretet:  71.7  tons 
reinforcing  steel  and  4.2  tons  channels 
and  miscellaneous. 

The  total  cost  of  the  completed  reser- 
voir was  $52,887.21.  The  reservoir  was 
designed  by  Burns  &  McDonnell  Engineer- 
ing Co.,  of  Kansas  City,  Mo.;  constructed 
by  Ray  &  Son,  Contractors,  of  Baxter 
Springs,  Kans.,  and  the  work  was  inspect- 
ed and  supervised  by  Charles  W.  Lusk, 
City  Engineer  of  Arkansas  City,  Kans. 


FEATURES    OF    ADDITIONAL 

WATER  WORKS  FOR  ST. 

LOUIS,  MO. 

By   Edward   E.    Wall,    Water   Commissioner, 
312  City  Hall,  St.  Louis,  Mo. 

Eight  years  ago  the  writer  made  a  study 
of  the  water  supply  of  St.  Louis,  Mo.,  the 
conditions  affecting  it  and  the  extent  to 
which  the  existing  works  could  be  en- 
larged, which  led  to  the  conclusion  that 
by  1926  an  additional  supply  would  have 
to  be  provided. 

During  these  eight  years  the  capacity 
of  the  existing  water  works  has  been  in- 
creased 50  per  cent.,  the  principal  addi- 
tions and  extensions  recommended  at  that 
time  have  been  carried  out,  and  a  total 
of  more  than  $5,000,000  spent  for  improve- 
ments. 

When  this  investigation  was  made 
(1912-13),  the  average  daily  consumption 
was  82,000.000  gals.  In  1920  it  was  104,- 
600,000  gals.  During  these  eight  years 
the  highest  daily  average  for  one  month 
was  126,000,000  gals.,  for  one  week  141,- 
000,000  gals.,  and  for  one  day  156,000,000. 
It  takes  no  expert  to  see  that  the  ulti- 
mate dally  capacity  of  the  present  works 


(160,000,000  gals.)  will  in  all  probability 
be  passed  before  1926. 

Following  the  1912  report,  investigation 
was  made  of  several  propositions  for 
building  new  water  works  to  supplement 
the  present  works  when  their  ultimate 
capacity  became  insufficient  for  the  de- 
mands of  the  city.  A  study  of  these 
schemes  very  promptly  reduced  the  num- 
ber worthy  of  consideration  to  two,  name- 
ly: a  practical  duplication  of  the  present 
works  at  the  Chain  of  Rocks,  with  an  ad- 
ditional high-service  pumping  station 
there,  delivering  water  to  the  western 
and  southwestern  portions  of  the  city 
through  three  large  mains,  and  an  entire- 
ly new  200,000,000-gal.  plant  located  on 
the  Missouri  River  about  9  miles  above 
St.  Charles,  with  a  storage  reservoir  at 
Stratmanns,  on  the  Olive  street  road, 
about  4  miles  west  of  the  western  city 
limits,  from  which  the  water  would  be 
supplied  by  gravity  to  the  city. 

Proposed  Xeiv  Missouri  River  Plant 

When  the  details  of  these  two  proposi- 
tions were  gone  into,  the  Missouri  River 
plant  was  seen  to  be  preferable  for  many 
reasons.  An  extension  of  the  city  limits, 
which  is  almost  certain  to  occur  before 
many  years,  will  make  it  necessary  to 
supply  water  to  a  large  territory  already 
improved  and  lying  west  of  the  present 
city  limits.  This  territory  would  be  di- 
rectly in  the  line  of  supply  from  the  Mis- 
souri River  plant,  but  would  be  still  far- 
ther from  the  Chain  of  Rocks  than  any 
portion  of  the  city  now  supplied  from  the 
existing  works. 

The  Chain  of  Rocks  is  far  from  being 
an  ideal  site  for  a  large  water  works. 
The  intakes  have  to  be  built  too  far  from 
shore  and  are  at  times  inaccessible,  the 
channel  of  the  Mississippi  is  too  unstable 
and  too  shallow  at  low  water,  the  diffi- 
culty of  keeping  ice  away  from  the  gates, 
the  cost  of  protecting  the  intakes  and 
the  sudden  and  freakish  variations  in  the 
character  of  the  water,  all  greatly  in- 
crease the  ordinary  troubles  incident  to 
the  operation  and  maintenance  of  a  mod- 
ern water  plant. 

All  of  these  objections  are  greatly  min- 
imized or  entirely  removed  at  the  site 
selected  for  the  plant  on  the  Missouri 
River.  There  the  intake  will  be  con- 
nected with  the  shore  by  a  bridge  about 
200-ft.  long,  and  will  be  located  in  a  bend 
of  the  river,  where  it  will  be  compara- 
tively easy  to  ward  off  the  ice  in  winter, 
where  there  is  a  depth  of  30  ft.  at  mean 
low  water,  and  where  the  water  changes 
its  character  less  often  and  more  slowly 
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and  more  in  accordance  with  the  rise  and 
tall  of  the  river. 

Capacities  and  Costs. 

The  initial  cost  of  each  of  these  propo- 
sitions was  estimated  in  1914  at  about 
the  same  amount,  namely,  about  $20,000,- 
000.  In  neither  case  was  it  proposed  to 
spend  the  full  amount  for  the  first  instal- 
lation, but  only  the  amount  necessary 
to  construct  that  portion  of  the  works  to 
supply  an  average  quantity  of  60,000,000 
gals,  per  day.  About  ten  years  later  the 
work  of  gradually  increasing  the  plant 
would  be  commenced  and  continued  until 
the  full  daily  working  capacity  of  120,- 
000.000  gals,  was  reached. 

The  present  works  would  be  continued 
in  operation  at  their  maximum  daily 
working  capacity  of  120,000,000  gals.,  the 
Missouri  River  plant  beginning  to  supple- 
ment this  supply  in  1926  with  an  average 
daily  output  of  30,000,000  gals.  About 
1942  this  plant  should  be  delivering  thrice 
that  amount  to  the  city,  and  by  1960  its 
full  daily  working  capacity  of  120,000,000 


not  less  than  one  hour,  will  then  receive 
the  charge  of  coagulant  and  pass  into  the 
sedimentation  basins,  remaining  there  not 
less  than  16  hours.  Drawn  from  the  sed- 
imentation basins  it  will  be  treated  again, 
if  necessary,  in  the  coagulating  basins, 
and  then  pass  onto  the  filters.  From  the 
clear-water  basins  it  goes  to  the  suction 
of  the  high  service  pumps  and  thence 
through  the  supply  pipe  lines  to  the  stor- 
age reservoir  on  Stratmann  Hill,  from 
which  It  will  be  drawn  Into  the  city 
through  the  service  pipe  lines  to  meet 
the  consumption  demands. 

Intake  and  Wet  Well. 
The  intake  tower  will  be  of  concrete, 
faced  with  masonry,  similar  in  a  general 
way  to  the  towers  at  the  Chain  of  Rocks, 
resting  on  the  bed  rock  at  an  elevation  of 
about  40;  will  be  in  the  channel  at  the 
deepest  point  about  200  ft.  from  the  bank 
and  will  be  connected  to  the  shore  by  a 
steel  bridge.  The  accessibility  thus  se- 
cured will  much  reduce  operating  charges. 
Gates  will  be  provided  at  varying  depths 
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gals,  will  be  reached,  at  which  time  it  is 
estimated  that  the  population  supplied 
will  he  almost  1,500,000,  using  an  aver- 
age daily  quantity  of  240,000,000  gals,  of 
water. 

Features  of  Missouri  River  Plant 
The  Missouri  River  plant,  as  designed, 
will  be  located  at  the  foot  of  the  bluffs  on 
high  bottom  land  about  1,800  ft.  from  the 
south  bank  of  the  river.  The  water  will 
be  drawn  from  the  river,  at  the  intake 
tower,  through  a  tunnel  to  the  wet  well 
and  screen  chamber,  to  which  the  low- 
service  pump  suctions  will  connect.  It 
will  be  lifted  to  a  grit  chamber,  where 
the  velocity  will  be  reduced  and  the  heav- 
ier sand  dropped.  Then  it  will  pass 
through  a  conduit,  being  measured  by 
Venturi  meters,  to  the  lime-mixing  con- 
duits, receiving  the  charge  of  lime  en 
route.     It  will  be  in  the  mixing  conduits 


so  that  the  heavy  sand  charges  near  the 
river  bottom  may  be  avoided  except  at 
extreme  low-water  periods. 

The  connection  between  the  tower  and 
the  wet  well  near  the  bluffs  will  be  by 
shafts  and  a  tunnel  8  ft.  in  diameter,  2,- 
075  ft.  long,  driven  through  bed  rock  and 
lined  with  concrete. 

The  wet  well,  screen  chamber  and  en- 
gine house  foundations  will  rest  on  the 
bed  rock,  about  Elevation  15,  and  will  be 
of  concrete.  The  screen  chamber  and  wet 
well  will  be  similar  to  that  at  the  Chain 
of  Rocks,  ice  machines  being  provided  to 
remove  slush  ice  when  necessary.  The  en- 
gine house  will  house  the  low  service 
pumps,  the  high  service  pumps,  the  gen- 
erators, wash  water  pumps  for  the  filters 
and  auxiliaries.  It  will  be  449.5  ft.  long 
by  74   ft.   wide    (interior  measurements) 
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and  will  contain  a  crane  running  the  full 
length  of  the  building. 
Pumps 

The  low  service  pumps  will  be  four  in 
number  when  the  installation  is  com- 
pleted, two  50,000, 000-gal.  per  day  turbine- 
driven  centrifugals  being  installed  when 
the  plant  is  put  in  operation,  and  100,- 
000, 000-gal.  per  day  turbine-driven  cen- 
trifugals being  added  as  needed,  in  1936 
and  1947.    The  average  head  will  be  36  ft. 

The  high  service  pumps,  as  provided 
for  now,  are  eight  25-million  gallons  per 
day  triple  expansion  pumps  working 
against  an  average  head  of  280  feet.  Three 
will  be  installed  when  the  plant  is  put  in 
operation  and  others  added  as  follows: 

One  in  1937,  two  In  1943,  one  in  1948, 
one  in  1954. 

The  generators,  for  furnishing  light 
and  power  for  auxiliaries  and  the  filters, 
will  be  in  the  south  end  of  the  building, 
two  being  installed  at  first  and  a  third  as 
required  later. 

The  wash  water  pumps  for  the  filters 
will  be  installed  in  the  engine  house.  The 
concentration  of  all  machinery  under  one 
roof  will  make  for  reduced  operation  cost 
and  greater  plant  efficiency. 

An  office  will  be  provided  for  the  chief 
engineer  and  the  clerk  on  the  west  of  the 
building. 

The  boiler  house  lying  east  of  and  cen- 
tering on  the  engine  house  will  house  five 
batteries  of  two  500  horsepower  boilers 
each,  provided  with  stokers,  coal  bunkers, 
conveying  machinery,  etc.  Two  batteries 
will  be  Installed  when  the  plant  is  started 
and  additional  ones  in  1936,  1943  and 
1946,  as  required.  The  building  will  be 
205  feet  long  by  63  feet  wide.  The  stack 
will  be  225  feet  high  by  9  feet  in  diameter. 

Additional  buildings  provided  in  con- 
nection with  the  pumping  plant  are  a 
machine  shop  and  blacksmith  shop;  lock- 
er and  bath  rooms  are  provided  in  the 
same  building;  a  storeroom  and  yard  and 
a  storage  coal  shed. 

All  buildings,  with  the  possible  excep- 
tion of  the  storeroom,  will  be  built  full 
size  at  the  beginning. 

Purification  Plant 

The  purification  plant  will  consist  of 
the  grit  chamber,  coagulant  house,  lime- 
mixing  conduits,  sedimentation  basins, 
coagulating  basins,  head  house,  filters  and 
clear  water  reservoirs,  with  connecting 
conduits.  In  the  beginning  the  coagulant 
house,  coagulating  basins  and  head  house 
will  be  built  full  size  for  the  complete 
plant.  All  other  parts  will  be  built  half 
size  only  and  brought  up  to  full  capacity 


in  1941,  when  the  demand  exceeds  an  an- 
nual average  of  60  million  gallons  per 
day.  All  will  be  of  reinforced  concrete 
with  the  exception  that  the  building  will 
be  of  the  same  materials  as  the  pumping 
plant  buildings.  All  descriptions  are  for 
parts  to  be  built  at  first. 

The  grit  chamber,  designed  to  still  the 
water  to  a  velocity  not  exceeding  0.13  ft. 
per  second,  so  that  the  heavier  sand  may 
be  deposited,  will  be  in  three  compart- 
ments, each  hopper  bottomed  and  con- 
nected to  sewers  so  that  the  deposit  may 
be  flushed  back  into  the  river.  It  is  106 
ft.  long  by  75  ft.  wide  by  18.5  ft.  deep 
(average).  The  high  water  elevation  will 
be  51.5.  The  water  coming  from  the  grit 
chamber  will  pass  through  a  Venturi 
meter  and  conduit  to  the  lime-mixing  con- 
duit, receiving  the  charge  of  milk  of  lime 
as  it  passes  the  coagulant  house. 

The  coagulant  house  will  contain  the 
apparatus  for  mixing  the  dosings  of  lime, 
sulphate  of  iron,  sulphate  of  alumina,  etc., 
and  the  bins  in  which  the  chemicals  used 
In  the  treatment  of  the  water  are  stored 
30  days'  storage  for  each  is  contemplated. 

The  lime-mixing  conduit,  of  concrete, 
covered,  9.225  ft.  long  by  64.8  ft.  wide  by 
6.5  ft.  deep,  will  contain  nine  channels, 
each  1,025  ft.  long  by  6.5  ft.  wide  by  6.5 
ft.  deep,  with  a  total  capacity  of  3.000.000 
gals.  The  water  will  be  in  agitation  in 
this  conduit  not  less  than  one  hour,  dur- 
ing which  time  the  softening  reactions 
should  be  completed.  The  coagulant  will 
be  added  just  before  the  water  leaves  this 
conduit. 

Sedimentation  Basins 
The  sedimentation  basins  are  designed 
to  allow  a  minimum  of  16  hours'  settling. 
They  are  made  shallow,  12  ft.  working 
depth,  to  reduce  soil  pressures  and  to 
prevent  any  such  leakage  and  blow-out 
troubles  as  have  been  experienced  at  the 
Chain  of  Rocks.  The  original  ground 
level  varies  from  Elevation  36  to  Eleva- 
tion 40,  while  the  working  water  surface 
will  be  Elevation  48. 

The  basins  will  be  open  with  walls  of 
reinforced  concrete  and  bottoms  of  two 
layers  of  concrete  blocks,  breaking  joints 
with  a  waterproofing  layer  between  them. 
The  water  will  enter  at  the  river  side 
through  a  number  of  openings  and  will  be 
drawn  off  on  the  opposite  side.  The  total 
capacity  of  the  basins  will  be  60,000,000 
gals.,  each  of  the  four  having  an  area  of 
167,110  sq.  ft.  and  a  capacity  of  15,000,000 
gals.  Connections  will  be  provided  to  a 
main  sewer  draining  the  whole  plant. 
A   conduit   will    connect   the   basins   to 
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the  coagulating  basins,  where  another 
charge  of  coagulant  may  be  added  when 
necessary.  These  will  be  two  in  number, 
each  131x170x12  ft.  deep. 

Filters 

The  filters  are  of  the  same  general  type 
as  used  at  the  Chain  of  Rocks,  arranged 
about  two  main  operating  galleries,  with 
wider  pipe  galleries  and  a  clear  water 
reservoir  underneath.  The  filters  will  be 
20  in  number,  each  with  a  nominal  capac- 
ity of  4,000,000  gals,  per  day. 

The  head  house,  at  the  entrance  to  the 
filters,  will  contain  the  wash-water  tanks, 
the  chemical  and  bacteriological  labora- 
tories, offices,  locker  and  store  rooms. 

During  a  part  of  one  month  each  year 
the  river  will  be  above  the  sewer  outlets 
of  the  filters.  A  waste  water  tank,  48  ft. 
in  diameter  and  12  ft.  deep.  Is  provided 
near  the  coagulant  house,  connected  to 
waste  pumps  in  the  house  to  provide  for 
washing  at  such  times. 

The  clear  water  reservoir  connected  to 
the  suction  of  the  high  service  pumps  will 
have  a  capacity  of  4,000,000  gals,  and  will 
be  184  ft.  wide  by  246  ft  long  by  12  ft. 
deep.    It  will  be  covered. 

Provision  has  been  made  for  conduits, 
gates  and  connections,  so  that  any  part 
of  the  plant,  except  the  sedimentation 
basins,  may  be  by-passed. 

The  Stratmann  Hill  Reservoir 

Between  the  river  plant  and  the  reser- 
voir on  Stratmann  Hill,  two  supply  mains 
are  provided,  each  6  ft.  in  diameter  and 
each  designed  to  carry  80,000,000  gals, 
daily,  only  one  of  which  will  be  laid  with 
the  initial  installation,  the  second  being 
needed  about  1942.  The  ground  most  suit- 
able for  a  reservoir  lies  between  the  Bon- 
homme  and  Link  roads  and  south  of  the 
Olive  street  road.  Surveys  have  been 
made  and  contours  drawn.  The  reservoir 
will  have  a  capacity  of  200,000,000  gals., 
and  will  be  divided  into  two  basins,  each 
1,042  ft.  long  by  437  ft.  wide  by  30  ft. 
working  depth.  The  sides  will  be  earth 
filled,  20  ft.  wide  at  the  top,  with  slopes 
of  1  vertical  to  1%  horizontal  on  inside. 
The  sides  and  bottom  will  be  of  concrete 
blocks  6  ins.  thick,  with  a  waterproofing 
layer  of  asphalt  and  felt  and  a  protective 
layer  of  concrete.  The  top  will  be  of  con- 
crete of  flat  slab  construction,  with  a  2-ft. 
earth  cover.  The  division  wall  will  be  of 
concrete. 

The  working  water  level  will  be  at  Ele- 


vation 310  and  the  reservoir  bottom  will 
be  at  Elevation  280.  The  ground  at  Strat- 
mann Hill  is  good  yellow  clay  and  shale, 
so  bearing  stresses  can  be  high.  Gate 
chambers  are  provided  for  inlets  and  out- 
lets and  by-passes,  so  that  both  reservoirs 
may  be  withdrawn  from  service. 

Service  Mains 

The  service  mains  from  Stratmann  Hill 
reservoir  to  the  city  must  be  large  enough 
to  carry  the  maximum  hourly  consump- 
tion (at  the  rate  of  270,000,000  gals,  daily) 
and  deliver  the  water  at  the  city  limits 
at  Elevation  273  when  the  water  in  the 
reservoir  is  at  Elevation  300.  The  points 
of  entry  into  the  city  best  to  distribute 
the  supply  cannot  be  definitely  deter- 
mined at  this  time,  but  it  is  desirable  that 
at  least  half  be  used  in  the  district  south 
of  Forest  Park.  Four  lines  have  been 
provided  for  in  the  estimates,  one  to  be 
laid  when  the  plant  is  put  in  service  and 
to  run  on  private  right-of-way  (100  ft. 
wide)  to  Maplewood,  at  Hope  avenue,  and 
crossing  Manchester  avenue  to  enter  the 
city  on  Old  Manchester  road.  This  esti- 
mate ends  the  service  main  at  Ellendale 
avenue,  extensions  from  that  point  being 
handled  by  the  distribution  section.  A 
second  main,  in  1933,  will  parallel  the 
first.  The  third  and  fourth  mains  will  be 
laid  down  Olive  street  in  1941  and  1950, 
respectively,  as  far  as  the  city  limits, 
where  they  will  tie  into  the  distribution 
system.  These  limits  are,  of  course,  ten- 
tative only,  as  it  is  impossible  to  predict 
the  districts  in  which  the  consumption 
will  be  heaviest. 

Each  main  will  be  of  the  same  size  and 
construction  as  the  supply  mains,  and 
will  be  able  to  deliver  67,500,000  gals,  per 
day  at  the  city  limits  at  Elevation  273. 

The  land  for  Stratmann  Hill  reservoir 
has  already  been  purchased  by  the  city, 
and  negotiations  for  the  necessary  acre- 
age on  the  Missouri  River  are  now  being 
conducted. 

A  bond  issue  of  perhaps  116,000,000 
will  be  proposed  this  year,  to  cover  the 
cost  of  intake  tower  and  tunnel,  and  that 
part  of  the  buildings,  basins,  conduits, 
mains,  etc.,  necessary  for  the  first  pro- 
tion  of  the  plant.  A  second  bond  issue  of 
$10,000,000  or  .n2,000,000  will  have  to  be 
made  about  1940,  to  complete  the  plant  to 
its  ultimate  daily  working  capacity  of 
120,000,000  gals. 
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PERKINS    COAL    HANDLING    MA- 
CHINERY  IN   TWO   ILLINOIS 
STATE  POWER  PLANTS 

By   W.  F.   Leggett,   2017   Sherman  Ave., 
Evanstonf   III. 

The  list  of  things  that  come  in  pairs  is 
a  large  one,  but  it  is  rare  that  two  power 
plant  coal  handling  installations  are  erect- 
ed simultaneously,  and  are  exactly  alike 
in  design,  so  that  the  location  of  each 
•plant  is  the  only  means  of  telling  them 
apart.  Such,  however,  is  the  case  with 
equipments  recently  installed  in  the 
power  plants  of  the  State  Hospital  at 
Alton,  111.,  and  the  State  Colony  of  Epilep- 
tics at  Dixon,  111.  Plans  and  specifica- 
tions for  the  two  jobs  were  made  at  the 
same  time  by  the  consulting  engineer  for 
the  Illinois  State  Board  of  Administra- 
tion, and  the  parts  were  manufactured  at 
the  same  time.  The  illustrations  are  from 
photographs  taken  at  both  plants  and  the 
description  applies  equally  well  to  either 
installation. 

Either  run  of  mine  or  stoker  size  coal 
is  received  in  hopper  bottom  cars,  which 
are  dumped  into  the  track  hopper,  from 
which  the  coal  is  passed  in  a  steady  flow 
by  a  reciprocating  feeder.  If  run  of  mine 
coal  is  being  unloaded,  the  feeder  passes 
it  to  a  crusher,  where  two  24x24-in.  semi- 
steel  rolls  reduce  it  to  li,4-in.  stoker  size 
before  it  passes  into  the  Perkins  pivoted 
bucket  carrier,  which  is  installed  below 
the  reciprocating  feeder.  If  stoker  coal 
is  being  handled,  it  by-passes  the  crusher 


rolls  and  is  carried  to  the  upper  comer  of 
the  pivoted  bucket  carrier,  where  it  takes 
a  horizontal  path  and  is  discharged  into 
the  proper  bunker,  from  where  it  is  fed 
through  spouts  to  the  stokers. 

The  pivoted  bucket  carrier  is  composed 
of  24xl5-in.  malleable  iron  buckets  hung 
on  1-in.  rods  between  two  strands  of  steel 
bar  chain  having  5/16x2%-in.  side  bars. 
It  follows  a  rectangular  path  118  ft.  long 
on  .the  horizontal  runs,  and  50  and  58  ft. 
high  on  the  two  vertical  runs,  the  latter 
being  higher  than  the  former  because  ot 
the  dip  under  the  crusher  and  feeder. 
The  upper  horizontal  run  is  shown  in  one 
of  the  illustrations. 

The  engineering  specifications  call  for 
a  capacity  of  20  tons  per  hour,  but  the 
Perkins  carrier  will  easily  handle  twice 
this  volume  cf  coal,  and  is  demonstrating 
its  flexible  utility  as  a  conveying  system 
by  handling  ashes  as  well  as  coal.  When 
an  ash  run  is  to  be  made  the  doors  of  the 
ash  pits  are  opened  and  the  ashes  are  dis- 
charged into  the  lower  run  of  the  con- 
veyor. The  ash  bunker  is  placed  directly 
over  the  receiving  track  at  the  beginning 
of  the  upper  horizontal  run,  and  by  set- 
ting the  dumping  mechanism  at  this  point, 
the  ashes  can  be  collected  until  a  carload 
has  accumulated.  The  bottom  of  the  ash 
bin  is  equipped  with  a  rack  and  pinion 
gate,  which  is  operated  by  a  hand  chain, 
and  under  the  gate  is  a  steel  spout  mount- 
ed on  rollers  which  operate  on  a  steel 
track,  so  that  when  ashes  are  being  loaded 
it  will  project  close  to  the  car,  but  when 
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Idle  it  can  be  pushed  out  of  the  way. 
This  spout  is  controlled  by  chains,  and  is 
entirely  independent  of  the  gate. 

This  installation  is  typical  small  plant 
equipment,  and  can  be  amplified  to  meet 
any  requirements. 


THE  ECONOMY  OF  FEED  WATER 
HEATING   AND    PURIFYING   IN 
THE  WATER  WORKS  PUMP- 
ING STATION 

By    Milton    F.     Stein,    Civil    Engineer,    6753 
Lafayette  Ave.,  Chicago,  III. 

Vtilization  of  Heat  from  Exhaust  Steam 

In     some     smaller     pumping    stations, 

where   non-condensing   engines   are   used, 

the   steam    exhausts    to    the    atmosphere. 

In  larger  plants,   where   the  main   units 

are  condensing,   the  auxiliaries  still  fur- 


nish considerable  exhaust  steam.  The 
utilization  of  this  exhaust  steam  for  feed- 
water  heating  is  a  very  decided  step 
toward  economy.  In  the  majority  of  cases 
feed-water  heaters  are  provided,  but  there 
are  enough  exceptions  to  this  rule,  and 
enough  instances  of  feed-water  heaters 
improperly  installed,  poorly  operated  or 
entirely  neglected  to  justify  a  few  re- 
marks on  this  subject. 

In  the  very  small  steam-operated  pump- 
ing station,  using  non-condensing  engines, 
the  preheating  of  feed  water  is  of  course 
a  logical  step  toward  economy.  Ample 
steam  being  available  in  this  case,  it  is 
possible  to  heat  the  feed  water  to  over 
200  degs.  F.,  which  results  in  a  fuel  sav- 
ing of  over  12  per  cent. 

Where  condensing  engines  are  used, 
there  is  still  considerable  steam  from  the 
auxiliaries  which  may  be  used  for  feed- 
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water .  heating.  Indeed,  it  is  more  eco- 
nomical to  use  the  exhaust  steam  from 
auxiliaries  for  this  purpose  than  it  Is  to 
operate  them  condensing,  unless  econo- 
mizers are  used  to  heat  the  feed  -water, 
which  is  impracticable  in  any  but  the 
largest  pumping  stations,  and  even  there 
is  of  debatable  value.  The  amount  of 
steam  available  from  auxiliaries  is  indi- 
cated in  the  following  data  for  a  station 
pumping  about  3,000,000  gals,  per  day 
against  150  lbs.  dynamic  head.  This 
plant  supplies  mechanical  filters  and  re- 
pumps  the  filtered  water  to  a  service  res- 
ervoir.   It  is  modem  in  every  respect. 

Lbs.  of  Steam 

Pump  Unit  Per  Hour 
High  service  pump 2,950 

Vacuum  pump  for  same 159 

Low  service  pump 344 

Vacuum  pump  for  same 76 

Boiler  feed   pump 127 

Jacket  returns    283 

Total    3,939 

Auxiliaries   545 

Percentage  auxiliaries  of  total,  13.8. 

With  this  amount  of  steam  it  is  possi- 
ble to  heat  the  feed  water  from  60  degs. 
F.  to  210  degs.  F.,  resulting  in  a  fuel  sav- 
ing of  12.5  per  cent.  Furthermore,  since 
a  portion  of  the  work  of  the  boilers  is 
transferred  to  the  heater,  the  capacity  of 
the  former  is  in  effect  Increased,  in  the 
present  instance  by  one-seventh. 

Types  of  Feed-Water  Heaters 
The  two  types  of  heaters  are  the  open 
and  the  closed.  The  open  heater  is  essen- 
tially a  tight  box  into  which  the  exhaust 
steam  discharges.  The  water  to  be  heated 
enters  a  distributing  trough  at  the  top, 
and  from  this  flows  evenly  over  a  series 
of  trays  arranged  horizontally,  with  a 
slight  pitch,  one  above  the  other  like 
shelves.  The  principal  absorption  of  heat 
occurs  in  the  drop  from  tray  to  tray,  but 
also,  to  some  extent,  in  flowing  over  the 
trays.  As  the  feed  water  contains  vari- 
ous salts  tn  solution  which  precipitate  out 
when  the  water  is  heated,  the  trays  be- 
come incrusted,  and  provision  is  made  for 
their  periodic  removal  for  convenient  re- 
moval of  this  incrustation. 

The  efiiciency  in  the  main  depends  upon 
keeping  these  trays  clean,  so  as  to  main- 
tain the  uniform  flow  of  water  in  thin 
sheets,  and  prevent  short  circuiting  of 
the  water,  which  would  reduce  the  time 
element  as  well  as  the  intimacy  of  con- 
tact between  water  and  steam.  It  is  also 
important  that  the  trays  be  accurately 
leveled  or  adjusted  so  as  to  give  a  thin. 


uniform  sheet  of  flow.  These  are  points 
for  the  operating  engineer  to  observe,  if 
he  would  obtain  the  greatest  return  from 
the  exhaust  steam.  As  an  indicator  of  re- 
sults, a  reliable  thermometer  should  be 
placed  in  the  feed-water  line  leading  from 
the  heater  to  the  boiler  feed  pump,  and 
with  sufiBcient  steam  and  properly  propor- 
tioned heater,  this  should  read  at  least 
200  degs.  F.  The  engineer  can  answer 
the  question  as  to  suiBciency  of  exhaust 
steam  by  comparison  of  his  plant  with  the 
example  given. 

As  the  exhaust  steam  is  condensed  and 
mixed  with  the  incoming  water,  there  is 
a  direct  saving  of  the  residual  heat  in 
this,  as  well  as  of  the  resulting,  practical- 
ly distilled,  water.  However,  a  certain 
amount  of  oil  from  cylinder  lubrication  is 
returned  with  the  steam.  To  remove  this, 
an  oil  separator  is  placed  in  the  exhaust 
steam  line  as  it  enters  the  heater,  which 
is  more  or  less  successful.  The  presence 
of  oil  in  the  feed  water  is  one  of  the  argu- 
ments against  the  open  heater.  When 
used  in  connection  with  a  water  softener, 
this  objection  vanishes,  as  the  oil  is  re- 
moved in  the  softening  process. 

In  the  closed  heater  the  exhaust  steam 
and  the  feed  water  are  kept  separate.  It 
consists  of  a  series  of  tubes  or  of  coils, 
through  which  the  feed  water  flows,  in- 
closed in  a  shell  of  steel  or  cast  iron. 
The  exhaust  steam  fills  this  shell,  and  its 
heat  is  transmitted  through  the  tubes  to 
the  feed  water.  In  order  to  retard  the 
steam  within  the  shell  until  it  is  con- 
densed, a  back-pressure  valve  is  usually 
placed  on  the  steam  outlet  from  the  heat- 
er to  the  exhaust  stack. 

The  advantage  of  this  construction  lies 
in  the  separation  of  the  oil-containing  ex- 
haust steam  from  the  feed  water.  Other 
advantages  claimed,  such  as  the  reduc- 
tion of  load  on  the  feed  pump,  by  use  of 
water  from  the  city  mains,  are  not  justi- 
fied, as  the  steam  thus  saved  would  be 
usefully  employed  in  heating  the  feed 
water.  For  the  same  reason  the  back 
pressure  caused  by  this  type  of  heater 
results  in  no  actual  loss  in  plant  effi- 
ciency. The  feed  water  can  be  heated  to 
within  10  to  15  degs.  of  boiling  point  (or 
temperature  of  the  exhaust  steam).  As 
incrustation  rapidly  forms  within  the 
tubes,  and  a  layer  of  grease  accumulates 
on  the  steam  side  of  same,  it  is  necessary 
frequently  to  open  the  heater  and  clean 
the  tubes  if  a  high  efficiency  is  to  be 
maintained.  Ordinarily  this  attention  is 
required  several  times  annually,  and  its 
need  is  indicated  by  the  lowering  of  feed- 
water  temperature. 


May,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


207 


Ffcd-lV'Hicr  Purifiers 
It  is  surprising  that  while  most  other 
power  plants,  even  of  small  size,  use  feed- 
water  purifiers  or  softeners,  these  are  very 
rarely  seen  in  water  works  pumping  sta- 
tions, even  of  large  size.  Perhaps  the 
water  works  engineer  feels  that  he  must 
demonstrate  to  the  public  his  faith  in  the 
purity  and  steaming  quality  of  the  water 
he  sells.  Nevertheless,  in  a  majority  of 
cases  the  water  could  to  advantage  be 
softened  for  boiler  use.  Most  well  waters 
and  many  surface  waters  contain  salts  of 
calcium  and  magnesium  in  sufficient 
amount  to  build  up  a  scale  in  the  tubes 
and  drums  of  the  boilers,  when  they  are 
precipitated  by  heating  and  by  concentra- 
tion in  the  boiler.  This  scale  interferes 
greatly  with  the  transmission  of  heat 
through  the  tubes  to  the  water,  and  the 
heat  which  should  go  toward  making 
steam  goes  up  the  stack  instead,  resulting 
in  a  marked  waste  of  fuel.  The  scale  can 
be  removed  by  turbining,  but  even  if  this 
is  faithfully  done,  it  is  impossible  to  avoid 
a  heat  loss  of  5  or  6  per  cent,  as  compared 
with  a  boiler  that  is  always,  scale-free. 
In  addition,  there  are  the  labor  involved 
in  turbining  and  scale  removal,  and  the 
loss  of  service  of  the  boiler  for  several 
days  every  three  or  two  months  or  month- 
ly, according  to  the  scale  quality  of  the 
water  used,  and  the  depreciation  of  the 
boiler  due  to  overheating  of  the  scale-cov- 
ered surfaces  and  resulting  from  the  pro- 
cess of  scale  removal.  Under  average 
conditions  I  do  not  think  that  the  heat 
loss  through  boiler  scale  is  less  than  10  or 
12  per  cent.  This  loss,  the  labor  and 
time  of  turbining,  and  the  deterioration 
of  boiler  plant  can  be  avoided  by  soften- 
ing the  feed  water.  Furthermore,  the 
blowing  off  of  boilers  can  be  reduced  to  a 
minimum,  and  lubrication  troubles  in  the 
steam  end  of  pumps  due  to  carrying  over 
suspended  matter  with  the  steam  are 
eliminated. 
Water  Softeners  Using  Lime  and  Soda 

Ash 
The  most  usual  types  of  water  softeners 
make  use  of  lime  (either  quick  or  hy- 
drated)  and  soda  ash  as  chemical  re- 
agents. These  reagents  are  mixed  with 
water  to  an  appropriate  strength  in  solu- 
tion tanks  provided  with  stirring  mechan- 
ism, and  the  resulting  solutions  are  fed 
into  the  water  to  be  softened  by  automatic 
devices  which  proportion  them  to  the 
amount  of  water  used.  After  thorough 
mixing  with  the  applied  chemical  solu- 
tions the  water  is  allowed  to  settle  in  a 
large  tank  for  several  hours,  then  flows 
through  a  sand  filter  and  is  pumped  into 


the  boiler.  The  settling  tank  is  so  pro- 
portioned as  to  act  as  a  storage  reservoir, 
and  takes  care  of  the  fluctuations  in  de- 
mand due  to  variable  load  on  the  boiler 
plant.  The  filter  is  of  the  closed  type, 
operating  under  pressure,  and  requires  no 
attention  except  a  washing  by  back-flush- 
ing every  day  or  two.  The  precipitate 
which  accumulates  in  the  settling  tank  is 
drawn  off  at  intervals  of  one  or  more  days 
through  a  blow-off  valve  at  the  bottom  of 
the  tank.  By  means  of  three  simple  chem- 
ical tests  made  daily  upon  the  softened 
water  it  is  possible  to  adjust  the  strength 
of  the  lime  and  soda  solutions  so  as  to 
obtain  a  boiler  feed  water  of  minimum 
hardness. 

These  softening  reactions,  like  most 
chemical  reactions,  proceed  much  more 
rapidly  in  hot  water  than  in  cold.  There- 
fore, it  is  advantageous  first  to  pass  the 
water  through  an  open  feed-water  heater 
of  the  type  above  described,  and  water- 
softening  apparatus  for  boiler  plants  is 
often  designed  with  such  a  heater  as  an 
integral  part,  usually  set  on  top  of  the 
settling  tank.  By  this  combination  the 
troublesome  question  of  oil  returned  with 
the  steam  is  solved,  as  such  oil  is  saponi- 
fied and  coagulated  by  the  lime  and  soda 
in  the  settling  tank  and  carried  to  the 
bottom  with  the  precipitate.  By  using 
this  so-called  "hot  process"  of  water  soft- 
ening the  reactions  are  accelerated  and 
the  resulting  precipitate  is  heavier  and 
settles  more  rapidly  to  such  an  extent  that 
the  settling  tank  need  be  only  one-fourth 
as  large  as  for  a  "cold  process"  plant  of 
the  same  capacity,  which  results  in  a  sav- 
ing in  first  cost  sufficient  to  cover  the  ad- 
ditional item  of  the  open  feed-water  heat- 
er. It  is  almost  needless  to  add  that  if 
the  feed  water  contains  silt,  mud  or  other 
matter  which  would  cause  foaming  in  the 
boiler,  this  will  be  carried  down  by  the 
precipitate  in  the  settling  tank,  so  that 
the  resulting  feed  water  will  be  perfectly 
clear. 

Zeolite  Water  Softeners 
Within  recent  years  another  type  of 
water  softener  has  been  placed  on  the 
market.  This  consists  of  a  mechanical 
filter  of  the  usual  type,  which  contains,  in 
place  of  sand,  a  mineral  called  zeolite,  or 
sodium  aluminum  silicate.  This  mineral 
is  found  in  natural  beds,  but  is  also  pre- 
pared artificially,  both  the  natural  and 
synthetic  products  being  on  the  market 
under  various  trade  names.  When  water 
containing  scale-producing  calcium  and 
magnesium  salts  is  pas.sed  through  a  bed 
of  zeolite,  an  exchange  takes  place,  where- 
by the  zeolite  takes  up  the  calcium  and 
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magnesium  and  gives  off  an  equivalent 
amount  of  sodium,  which  remains  dis- 
solved in  the  water.  It  is  thus  changed 
in  character  from  a  hard  water  contain- 
ing calcium  and  magnesium,  to  a  soft 
water  containing  sodium,  while  the  zeolite 
is  changed  from  a  sodium  zeolite  to  a  cal- 
cium-magnesium zeolite. 

It  should  be  noted  that  whereas  the 
lime-soda  process  removes  the  objection- 
able salts  from  the  water  and  reduces  the 
total  dissolved  solids  to  a  very  low 
amount,  the  zeolite  process  exchanges  ob- 
jectionable salts  for  others,  the  total  dis- 
solved solids  remaining  unchanged  in 
amount.  As  sodium  salts  are  known  to 
aggravate  foaming,  it  follows  that  if  a 
very  hard  water  is  softened  by  the  zeolite 
process,  it  will  indeed  be  softened,  but  in 
its  changed  condition  may  cause  trouble 
through  priming  and  foaming.  It  is  also 
known  that  waters  high  in  sodium  salts 
have  an  embrittling  action  on  steel,  which 
may  cause  a  rapid  deterioration  of  boilers. 
For  these  reasons  the  use  of  zeolite  soft- 
eners as  applied  to  boiler  feed  water  is 
rather  limited,  although  it  ranks  very 
high  in  other  fields  of  water  purification. 

It  is  evident  from  the  foregoing  that  the 
character  of  the  zeolite  is  changed  by  use, 
and  to  change  it  back  to  its  original  ef- 
fective condition  a  salt  solution  is  passed 
through  it,  after  it  has  been  in  use  for 
one  or  more  days.  This  regeneration  re- 
quires several  hours,  the  brine  solution 
resulting  being  wasted  into  the  sewer. 
After  regeneration,  the  zeolite  bed  must 
be  thoroughly  washed  by  a  reversed  flow 
of  water,  and  is  then  ready  for  use  again. 
The  cost  of  salt  offsets  the  cost  of  chem- 
icals in  the  lime-soda  process,  so  that  an 
advantage  of  the  zeolite  process  lies  in 
the  smaller  size  of  installation,  and  in  the 
ease  of  control,  no  dosing  apparatus  be- 
ing required,  and  only  a  single,  simple 
chemical  test  being  necessary  to  deter- 
mine when  regeneration  becomes  neces- 
sary. 


CONDITIONS  GOVERNING  INSTAL- 
LATION   OF    MUNICIPALLY 
OWNED    POWER    AND 
LIGHTING  PLANTS 

By  C.  U.  Garland,  Consulting  Engineer,  1110 

First    National    Bank    Bldg., 

Chicago,  III. 

There  are  few  communities  today  that 
are  not  served  with  power  and  light  in 
some  manner  by  public  utility  corpora- 
tions. The  principal  object,  therefore, 
eliminating  politics  and  possibly  the  poor 


service  of  the  local  utility,  for  the  instal- 
lation of  municipally  owned  power  plants 
for  lighting  and  power  purposes  is  to  save 
money  for  the  community.  In  order  to 
reach  a  decision,  therefore,  on  a  munici- 
pally owned  plant,  it  is  of  the  first  im- 
portance that  all  the  conditions  be  prop- 
erly analyzed  and  proper  conclusions 
drawn  therefrom. 

Governing  Conditions 
There  are  undoubtedly  many  communi- 
ties in  which  a  municipally  owned  plant, 
properly  designed  and  properly  operated, 
can  be  made  to  save  the  community  con- 
siderable in  the  cost  of  light  and  power. 
There  are  just  as  many  communities  in 
which  a  municipally  owned  plant  will  cost 
the  community  considerably  more  than 
power  purchased  from  the  public  utility 
corporation.  As  to  whether  the  munici- 
pally owned  plant  will  be  an  asset  or  a 
liability  to  the  community  depends: 

1.  Upon  the  size  of  the  load. 

2.  Upon  local  conditions. 

3.  Upon  the  cost  of  power  from  the 
public  utility. 

4.  Upon  the  efiiciency  of  the  plant 
built. 

5.  Upon  the  efficiency  of  operation. 

The  Size  of  Load 
The  size  of  the  load  affects  the  cost  di- 
rectly. It  goes  without  saying  that  for 
small  and  medium  sized  plants,  the  over- 
head charge,  plus  the  labor  charge,  plus 
the  repair  charge,  are  charges  that  are 
almost  constant  and  almost  Independent 
of  the  load  within  comparatively  wide 
limits.  A  proper  load  will  therefore  be 
one  of  the  principal  considerations  in  the 
decision  as  to  whether  or  not  a  munici- 
pally owned  plant  should  be  installed. 

Influence  of  CoUateral  Conditions 
Assuming  that  there  is  sufl3cient  load 
available  to  warrant  the  installation  of 
a  power  plant,  the  next  consideration  is 
the  question  of  local  conditions.  Ordi- 
narily for  a  municipally  owned  installa- 
tion to  be  an  asset  to  a  community,  the 
load  must  be  large  enough  to  warrant 
the  installation  of  condensing  equipment. 
This  means  the  supply  of  an  abundance  of 
water  for  condensing  purposes.  Where 
an  abundance  of  water  is  not  available  for 
condensing  purposes  spray  ponds  or  cool- 
ing towers  must  be  considered  which  raise 
the  cost  of  the  installation. 

Again,  the  status  of  the  water  supply 
for  the  town  may  be  a  valuable  consider- 
ation in  the  decision  regarding  the  instal- 
lation of  a  power  plant.  Where  the  water 
works  can  be  combined   with   the  power 
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plant  a  very  large  saving  in  overhead  can 
be  effected.  There  may  be  also  a  consid- 
erable saving  effected  in  the  first  cost  of 
the  plant  through  the  reduction  of  the 
spare  equipment  required.  It  may  also  be 
possible  to  combine  the  pumping  load  of 
the  water  works  with  the  power  and 
lighting  loads,  to  bring  about  a  higher 
load  factor  on  the  combined  plant.  This 
is  a  consideration  of  the  first  importance. 
Under  local  conditions  also  enters  the 
cost  of  fuel  for  the  particular  locality. 
In  some  localities,  a  long  distance  from 
mines,  the  price  of  coal  may  make  the  in- 
stallation entirely  prohibitive.  Again,  the 
plant  may  be  located  near  a  mine  and  ob- 
tain fuel  cheaper  than  the  public  utility 
corporation. 

Cost  of  Power  from,  Private  Company 
The  cost  of  power  from  the  local  public  ' 
service  company  is  the  next  point  to  be 
considered,  and  in  considering  this  item 


Boi!fr  Capocrfy  %  Rofing 

FIG.  1— CURVE  A  SHOWS  ECONOMY 
ATTAINABLE  WITH  PROPER  STOKERS 
AND  BOILERS  FOR  SMALL  AND  ME- 
DIUM SIZED  PLANTS  :  CURVE  B  SHOWS 
WHAT  USUALLY  HAPPENS. 


it  must  be  borne  in  mind  that  the  esti- 
mated cost  of  power  at  the  switchboard 
for  the  municipally  owned  plant  is  not 
the  price  that  can  be  charged  by  the  plant 
to  the  consumers.  This  is  a  point  that 
is  often  overlooked  in  local  arguments  by 
the  layman  in  installations  of  this  nature. 
The  public  utility  rates  to  householders 
may,  for  example,  average  10  cts.  per 
kwh.  The  fact  that  a  local  plant  may 
generate  current  for  3  cts.  per  kwh.  at 
the  switchboard  does  not  mean  that  the 
municipally  owned  plant  will  be  able  to 
deliver  current  to  its  consumers  at  any- 
where near  this  amount. 

Reported  costs  of  power  from  any  plant 
must  be  very  closely  scrutinized,  other- 
wise misleading  conclusions  may  be  ar- 
rived at;  this  is  particularly  true  of  mu- 
nicipally owned  plants  where  interest  on 
bonds,  overhead  charges,  and,  at  times, 
operating  expenses  may  be  paid  out  of  the 
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city  tax  returns.  Where  such  items  are 
omitted  from  the  cost,  the  plant  shows 
a  fictitiously  low  cost  for  power. 

When  the  cost  items  are  entered  up 
properly  on  small  installations  it  will  be 
found  that  there  are  few  installations  in 
which  the  cost  of  power  can  be  brought 
under  10  cts.  per  kwh.,  delivered  to  the 
consumer. 

Plant  Efficiency 

Having  decided  that  a  municipally 
owned  plant  can  be  made  a  profitable  in- 
vestment for  the  community,  the  next 
step  is  to  obtain  an  efficient  plant.  There 
is  a  decided  tendency  on  the  part  of  the 
layman,  which  is  natural,  and  on  the  part 
of  practical  operating  engineers  to  min- 
imize the  importance  of  a  properly  de- 
signed plant.  This  is  due  to  the  lack  of 
knowledge  of  the  many  causes  affecting 
the  ultimate  economy  of  a  power  instal- 
lation. It  is  of  the  first  importance  that 
the  plant  be  designed  right  to  start  with. 
If  it  is  not  so  designed,  the  errors  made 
in  the  design  of  the  plant  last  just  as  long 
as  the  plant  and  exact  a  heavy  toll  from 
the  consumers.  As  a  matter  of  fact,  the 
economy  of  the  plant  depends  upon  the 
selection  of  every  piece  of  equipment  en- 
tering into  it.  An  economical  plant  can- 
not be  designed  by  an  engineer  who  is  not 
familiar  with  the  economy  of  each  piece 
of  apparatus  entering  into  the  plant,  and 
there  are  few  engineers  that  possess  this 
knowledge,  as  the  large  number  of  un- 
economical plants  will  testify. 

The  economy  in  the  boiler  room  will 
depend  upon  the  kind  of  fuel  available. 
The  economy  in  the  use  of  this  fuel  will 
depend  upon  the  selection  of  stokers,  the 
selection  of  the  boilers,  the  adaptability 
of  the  stokers  to  the  boilers  and  the 
adaptability  of  the  stokers  and  the  boilers 
to  the  character  of  the  load.  The  cost 
of  the  boiler  plant  will  also  depend  upon 
these  selections.  It  is  entirely  possible  to 
build  a  boiler  plant  from  the  best  equip- 
ment available,  pay  the  highest  price  and 
yet  obtain  a  plant  poor  In  the  use  of  fuel. 
It  is  not  the  cost  of  the  equipment  nor 
the  quality  of  the  equipment  that  decides 
the  economy  of  a  plant. 

Take  the  curves  of  Fig.  1,  for  example; 
these  illustrate  the  difference  in  econom- 
ical results  that  may  be  produced  by  the 
installation  of  different  boiler  and  stoker 
equipment,  all  of  which  are  standard, 
well-known  equipment.  The  curve  marked 
"A"  shows  what  can  be  accomplished  in 
the  way  of  economy  by  the  installation  of 
the  proper  stokers  and  boilers  for  small 
and  medium  sized  plants.  The  curve 
marked  "B"  shows  what  is  more  likely  to 


May,  1921  MUNICIPAL  AND  COUNTY  ENGINEERING  211 


Farley  Gannett  Theodore  E.  Seelye  Samuel  W.  Fleming,  Jr. 

Gannett,  Seelye  &  Fleming,  Inc. 
ENGINEERS 

Erie,  Pa.  Harrisburg,  Pa.  Memphis,  Tenn. 

Ariel  Building  204  Locust  Street  Randolph  Building 


Water  Works,  Power  Plants,  Electric  Problems, 
Roads,  Bridges,  Special  Investigations. 


Sewers,  Sewage  Disposal,  Water  and  Sewage  Analysis, 
Reports  and  Estimates  for  Bond  Issues. 


Valuation  of  Public  Utilities  for  Rate  Making  and  Purchase. 


GANNETT,  SEELYE  &  FLEMING,  Inc. 

ENGINEERS 


In  writing  to  advertisers  please  mention   Municipal   and    County    Enoineerino 


212 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  5 


happen.  The  probabilities  are  that  in  the 
building  of  a  new  power  installation  the 
owner  will  obtain  the  economical  per- 
formance as  illustrated  by  curve  "B" 
rather  than  by  curve  "A."  The  probabili- 
ties are  at  least  ten  to  one  against  his 
obtaining  the  combination  of  equipment 
that  will  produce  the  curve  "A,"  although 
this  equipment  will  cost  only  10  per  cent, 
more  than  the  equipment  which  produces 
the  curve  "B,"  and  the  difference  in  first 
cost  will  be  paid  off  by  the  saving  in  coal 
in  the  first  nine  months  of  operation.  If 
the  coal  bill  for  curve  "A"  is  ?50.000  per 
annum,  the  coal  bill  for  curve  "B"  will  be 
approximately  $62,500  per  annum,  or  a 
difference  of  112,500  per  annum  in  the  op- 
erating costs. 

What  is  true  of  the  boiler  room  is  true 
in  a  measure,  although  to  a  much  less  ex- 
tent, of  the  turbine  room.  The  selection 
of  auxiliaries  is  another  important  item 
for  consideration. 

Efficient    Oprratinn 

Assuming  that  a  properly  designed 
plant  has  been  secured,  the  next  thing  is 
to  obtain  efficiency  in  operation.  As  a 
rule,  small  plants  cannot  afford  to  pay 
for  a  high  degree  of  efficiency  in  the  op- 
eration. For  this  reason,  as  a  rule,  small 
plants  cannot  supply  power  and  compete 
with  public  utility  rates.  While  a  prop- 
erly designed  plant  makes  it  possible  to 
obtain  the  best  economy  in  operation,  this 
economy  cannot  be  obtained  and  cannot 
be  maintained  unless  the  plant  is  operated 
by  men  having  full  knowledge  of  the  re- 
quirements for  economical  operation.  If 
the  public  utility  plant  is  operated  on  the 
patronage  system,  the  probabilities  are 
that  it  will  be  poorly  operated  and  will  be 
a  liability  instead  of  an  asset  to  the  com- 
munity. For  this  reason,  whenever  possi- 
ble, the  management  of  a  municipally 
owned  plant  should  be  vested  in  a  com- 
mission or  board  of  directors  of  non-par- 
tisan origin,  as  nearly  as  this  is  practica- 
ble, and  these  should  be  guided  by  an  en- 
gineer outside  the  community  specializing 
in  power  plant  design  and  operation. 


OPERATING    DATA     ON     WURL 

SCREEN  AND  IMHOFF  TANKS  IN 

PLAINFIELD    (N.   J.)    JOINT 

SEWAGE  WORKS 

By   John    R.    Downes,   Superintendent    Plain- 
field  Joint   Sewage   Works,   Bound 
Brook,    N.    J. 

(Editor's  Note;  The  operation  of  the 
Plainfield,  North  Plainfield  and  Dunellen, 
N,   J.,   Joint   Sewage   Disposal    Plant   for 


four  years,  has  made  available  some  data 
on  quantities  of  solids  removed,  both  by 
the  Wurl  screen  and  the  Imhoff  tanks. 
These  data  are  here  given  in  brief  form, 
?s  presented  by  Mr.  Downes  before  the 
New  Jersey  Sewage  Works  Association. 
He  writes  that  a  strong  sentiment  pre- 
vailed at  the  meeting  in  favor  of  the 
one  story  settling  tank,  with  a  separate 
digestion  chamber,  communicating  there- 
with by  control  valves,  as  a.gainst  two- 
story  tanks,  with  uncontrollable  slot  con- 
nections between  the  two  compartments.) 

The  works  was  designed  to  handle  the 
sewage  from  40.000  persons.  The  sludge 
separating  portion  of  the  plant  originally 
consisted  of  six  Imhoff  tanks,  each  with 
a  total  flow  length  of  64  ft.  and  a  total 
width  of  25  ft.  Each  tank  has  four  longi- 
tudinal settling  compartments,  with  effec- 
tive widths  of  5  ft.  each.  Two  gas  vents, 
each  22-ins.  wide  in  the  clear,  extend  the 
entire  length  of  the  tank.  The  walls  ex- 
tend perpendicularly  to  5  ft.  6  ins.  below 
the  flow  line.  The  slopes,  about  1  on  1, 
extend  to  the  slot,  11  ft.  below  the  flow 
line. 

Screen   Installed    Two    Years    After    the 
Tank. 

The  tanks  were  put  into  operation  at 
the  end  of  November,  1916,  and  operat- 
ing experiences  during  the  ensuing  year 
indicated  the  necessity  of  removing  the 
coarser  solids,  paper,  fiber,  hair  and  fecal 
matter  from  the  sewage  before  it  was 
admitted  to  the  settling  compartments; 
such  solids  not  being  amenable  to  treat- 
ment in  the  tanks.  For  the  purpose  of 
removing  these  coarse  solids  a  Wurl 
screen  was  added  to  the  slude  separating 
equipment  and  was  put  into  operation  in 
September,  1918. 

The  Wurl  screen  is  essentially  a  brass 
disk.  10  ft.  in  diameter,  revolving  on  a 
shaft  inclined  15  degrees.  The  disk  is 
perforated  with  some  12,000  slots  each 
1-16  by  2  ins.,  and  is  submerged  to  about 
half  its  depth  in  the  flowing  sewage.  The 
solids  which  are  caught  on  the  surface 
of  the  screen  are  swept  into  a  trough  by 
the  revolving  brushes,  which  continually 
scour  the  unsubmerged  portion  of  the 
disk,  A  one-horsepower  electric  motor, 
which  can  be  adjusted  to  run  at  speeds 
from  600  to  1800  R.  P,  M„  operates  the 
screen  mechanism. 

Table  I  gives  information  concerning 
the  suspended  solids  in  P.  P.  M.,  as  de- 
termined by  the  Gooch  Crucible  method; 
the  number  of  cubic  yards  of  digested 
sludge  removed  from  the  tanks,  (meas- 
ured by  shutting  off  the  tank  during  draw- 
ing of  sludge  and  measuring  the  depres- 
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COAL  AND  ASH  CONVEYORS 

The  real  merit  of  Webster  equipment  and  the  reason 
it  gives  100%  service  is  because  each  installation  is 
exactly  fitted  to  the  work  it  is  called  upon  to  per- 
form. Our  engineers  are  not  restricted  to  a  lim- 
ited range  of  sizes  and  designs.  Back  of  each  in- 
stallation is  an  individual  engineering  plan  which  is 
permanently  reflected  in  wonderful  service  per- 
formance at  low  operating  cost.  In  this  way  is 
maintained  the  high  standard  that  has  been  ex- 
pected of  Webster  equipment  for  nearly  half  a 
century. 

Webster  engineers  thoroughly  understand  power 
plant  conveying  equipment,  and  therefore  design 
machinery  that  is  exactly  fitted  to  the  specific  work 
it  is  called  upon  to  do — each  part  in  accurate  re- 
lation to  all  other  parts,  thus  insuring  undisputed 
economy  in  handling  costs. 

This  is  why  Webster  equipment  is  always  specified  by 
power  plants  that  are  known  for  efficient  operation. 
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TABLE  I— OPERATING  DATA  ON  SCREENS  AND  TANKS  IN  PLAINFIELD.  N.  PL.\IN- 
FIELD   AND   DUNBLLEN.    N.    J.    JOIfJT  SEWAGE  DISPOSAL  PLANT. 


Date. 

Suspended  Solids. 

P.  P.  M. 
Screen     Imhoff 
Effluent.  Effluent. 

Slude  from 

Tanks.     Beds. 

Cu.  Yds.   Cu.  Yds. 

Screenings. 
Total  Daily. 
,     Cu.Ft.  Cu.Ft. 

Flow 

Total 

M.G. 

Flow 

Daily 

M.  G.  D. 

House 
Connections 

4,500  start 

5,400  (6  months 

1917 

•148 

37 

1609 

586 

.   , 

939 

2.6 

5853 

191S 

•140 

49 

3520 

1009 

1253 

3.4 

6398 

1919 

•142 

38 

4069 

877 

18250 

50 

1301 

3.6 

6804 

1920 

Dec. 

176 

71 

12 

1220 

47 

110 

3.6 

6905 

Jan. 

135 

70 

■  *  • . 

•    •   •    • 

1362 

45 

109 

3.5 

6909 

Feb. 

123 

69 

28 

1273 

44 

100 

3.5 

6912 

Mar. 

116 

67 

415 

1393 

46 

133 

4.3 

6921 

Apr. 

157 

66 

230 

97 

1383 

46 

113 

3.8 

6943 

June 

181 

57 

631 

202 

1302 

43 

93 

3.3 

6993 

July 

175 

57 

475 

92 

1426 

46 

107 

3.5 

7003 

Aug. 

152 

48 

523 

129 

1420 

46 

93 

3.4 

7036 

Sept. 

174 

65 

575 

251 

1282 

41 

96 

3.2 

7076 

Oct 

193 

66 

364 

109 

1567 

52 

97 

3.1 

7078 

Nov. 

208 

82 

346 

69 

1359 

45 

95 

3.1 

7111 

1920 

May 

148 

80 

248 

61 

1364 

44 

105 

3.4 

6969 

Avera: 

ere    161         66 
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een  on  the  solids. 

..3807 
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_16351_ 

1920  dt 
ire  tak« 

ng  and  c 
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Totals 

_12430  _ 

le  to  mlxi 
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of  scr 

[igher  results  In 
1  during  1919  we 
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sion  of  the  water  level) ;  the  number  of 
cubic  yards  of  air  dried  sludge  removed 
from  the  drying  beds,  (cart  measure- 
ment) ;  the  sewage  flow  in  million  gal- 
lons, and  the  number  of  house  connec- 
tions at  the  end  of  each  month. 

Two  of  the  municipalities  contributing 
to  the  plant  were  installing  sewers  for 
the  first  time  and  the  third  took  in  large 
new  sections  of  sewers,  so  that  the  In- 
crease in  number  of  connections  during 
the  first  year  was  very  rapid.  In  order 
to  make  the  complete  sludge  data  of  the 
four  years  available  for  estimation  of  per 
capita  and  per  connection  quantities,  the 
number  of  connections  at  the  end  of  each 
month  have  been  added  together  and 
multiplied  by  thirty  to  get  the  number  of 
connection-days  contributing  the  observed 
quantity  of  sludge:  five  times  this  figure 
Is  considered  the  number  of  person-days. 
This  figure  checks  up  well  with  the 
known   population. 

Screenings  were  measured  in  a  wagon, 
most  of  the  free  water  having  drained 
away  before  measurement  was  made.  The 
dry  solids  equal  11%. 

Comparing  the  volume  of  solids  re- 
moved by  the  screen  with  the  total 
volume  of  settleable  solids,  Indicated  by 
cone  glass  sodings,  indicates  a  removal  of 
15  per  cent,  of  the  latter.  Comparison  of 
weight  of  screenings  with  weight  of  sus- 
pended solids  indicates  a  removal  of  7 
per  cent,  of  the  total  suspended  solids  on 
a  dry  basis  and  the  screen  removes  10 
per   cent,   of   the   solids   removed   by   the 


combination  of  screen  and  tanks.  Screen- 
ings indicated  in  above  table  amount  to 
.0015  cu.  ft.  per  person-day.  Digested 
sludge  Indicated  In  above  table  amounts 
to  .0085  cu.  ft.  per  person-day. 

Sludge 

At  the  end  of  the  4th  year  of  operation 
a  sludge  survey  of  the  digestion  com- 
partments indicated  that  there  remained 
at  that  time  750  cu.  yds.  of  sludge.  In 
three  of  the  tanks  the  sludge  was  at  the 
bottom  of  the  hoppers  and  in  the  other 
three  It  was  almost  entirely  floating  at 
the  surface  of  the  gas  vents.  (This  in 
spite  of  constant  effort  to  beat  it  down.) 

In  addition  to  the  above  solids  there 
has  been  removed  from  the  gas  vents  a 
quantity  of  partly  digested  sludge  esti- 
mated at  1,000  cu.  yds.  This  was  re- 
moved by  pumping  and  by  wheelbarrows 
and  ranged  in  constency  from  a  watery 
96  per  cent,  sludge  to  a  viscous  88  per 
cent,  mass,  containing  much  hair  and 
fiber. 

The  sludge  digesting  portion  of  the 
plant  consists  of  ten  sludge  hoppers  to 
each  tank.  These  are  in  two  rows  of  five 
each,  directly  beneath  the  gas  vents.  The 
depth  between  the  slot  communicating 
with  the  settling  compartment  and  the 
top  of  the  hoppers  is  6  ft.,  providing  a 
total  settled  sludge  capacity  of  57,000  cu. 
ft. 

With  any  operating  program,  which  we 
have  been  able  to  develop,  there  accumu- 
lates, in  time,  a  mass  of  floating  sludge 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  BIdg. 

Pittsburgh:  Henry  W.  Oliver  BIdg.  St.  Louis:  Security  BIdg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:   1002  American  Trust  BIdg.  Buffalo;  957  E.  Ferry  St. 

San  Francisco:   Mooadnock  BIdg.  Dallas:  Scollard  BIdg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 
MACHINE  at   Lew  Price. 

WE  WILL  PAY  FREIGHT  «ND  CHARGE  TO  BILL 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings      Rods  re- 
tain full  sire  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street        .  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVILLE.  ONT. 

Therelore  No  Duty  lor  Purchaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NtXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
same  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


American  Cast  Iron 
Pipe  Company 

Manufacturers  of 


liirmineham.  Ala. 
('oluml)us.  Ohio 
MiiHi.-uiiiilis,  Minn. 
Ne^v  York  t'ity 
Chi.  ..i;..    111. 
Inillits.  Texas 
Krtusiis  City,  Mo. 
Sixn  Francisco.  Cftl. 
lAifi  Angoles,  Cal. 


BIRMINGHAM.  ALA. 

Sales  Offices: 


Bos  90R 

607  New  Ilayilen  BuiMini; 

tVi  I'lymeuth  Bulhiiii^' 

No.  1  Bn.n.hviiv 

512  First  National  Rank  Buiiainl- 

.  .    1-17  i*rafti>rian  Buildinf; 

.  .       71H  Si-arritt  Buildini^ 

.   7U  Balb<ia  Buildins 

339  Citizens  Nathiiial  Hank  Bullillnic 


In  writing  to  advertisers  please  mention   Municipai,   and    Countt    Enoinbbkino 


216 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LX.  No.  5 


of  so  slight  a  specific  gravity  that  it  will 
never  settle.  I  do  not  refer  to  the  thick 
viscous  sludge  appearing  at  the  top  of 
the  gas  vents  and  which  may  be  wheeled 
off  In  wheelbarrows,  but  to  a  sludge  of 
95  per  cent  water  content  and  thorough- 
ly digested.  This  sludge  floating  through- 
out the  entire  depth  of  the  digesting  com- 
partments and  gas  vents  is  naturally  car- 
ried back,  via  the  slots,  to  the  settling 
compartment  by  various  currents.  The 
result  is  a  black  film  on  the  surface  of 
the  settling  compartment  and  a  very  poor 
looking  eflSuent,  with  an  avidity  for 
oxygen,  which  is  a  serious  drain  on  the 
sprinkling  filter. 

It  now  appears  that  it  will  be  neces- 
sary to  pump  out  the  upper  portions  of 
the  digesting  compartments  at  least  once 
a  year,  in  order  to  dispose  of  this  digested 
but  unsettleable  sludge. 

Sludge  Drying. 

With  regard  to  sludge  drying,  we  find 
that  with  35,000  connected  population  we 
have  approximately  4,000  cu.  yds.  of 
sludge  to  be  removed  from  the  tanks  each 
year. 

Our  experience  shows  that  it  is  not 
economical  to  put  oyer  9  ins.  of  wet  sludge 
on  a  bed,  since  this  quantity  will  dry  in 
a  week  or  ten  days  of  good  weather, 
while  any  greater  quantity  will  require 
a  time  measured  in  weeks. 

It  is  surprising  to  find  that,  in  spite 
of  the  fact  that  a  coat  of  sludge  9  ins. 
thick  will  become  spadable  In  a  week  or 
ten  days  of  good  drying  weather,  under 
actual  climatic  conditions  we  have  aver- 
aged only  a  scant  6  dryings  per  year.  The 
figures  for  three  years  being  5.8,  6.0  and 
5.8  drj'ings  per  bed  per  year. 
■  Therefore  to  dry  4,000  cu.  yds.  or  108,- 
000  cu.  ft.  of  sludge  per  year  requires 
108,000-^75=144,000  sq.  ft.  of  drying  sur- 
face per  year.  And  144,000-=-6=24,000  sq. 
ft.  drying  area  required  to  take  care  of 
35,000  people  under  local  weather  condi- 
tions. This  amounts  to  0.686  sq.  ft.  per 
person. 

Operating  Costs. 

Operating  costs  outside  of  supervision 
and  organization  charges  are  shown  in 
some  detail  for  1920.  It  would  hardly 
be  worth  while  to  go  into  operating  costs 
for  the  other  three  years  on  account  of 
the  sliding  scale  value  of  the  dollar,  but 
the  proportional  distribution  will  be  very 
nearly  the  same  as  for  1920. 

It  is  interesting  to  note  that  outside 
of  interest  charges  the  comparative  costs 
as  between   screening  and   removing   the 


objectionable  solids  from  the  tanks  by 
hand  are  just  about  equal.  That  is  to 
say,  the  time  now  spent  by  a  watchman 
on  the  screen  and  the  cost  of  power  about 
equal  the  cost  of  labor  in  removing  the 
coarse  solids.  The  plant,  however.  Is 
much  more  "workable"  and  the  nature  of 
the  labor  much  less  objectionable  when 
the  solids  are  removed  before  reaching 
the  tanks. 

Outside  of  the  "Imhoff"  tanks  and  the 
Wurl  screen,  which,  in  view  of  the  above 
statement,  must  be  considered  as  a 
charge  against  the  tanks,  one  man  could 
do  all  that  is  necessary  about  the  plant. 
To  this  other  work  we  will  suppose  the 
higlfest  paid  laborer  to  be  assigned  and 
charge  all  ordinary  labor  to  care  of 
screens  and  tanks  to  sludge  removal. 

Cost  of  Operation,  1920 

Chargeable 

to  screens. 

tanks  and 

Sludge 

Total       removal 

Labor     6437.66     4637.66 

Heat.  light,  power,  etc 1131.39       240.00 

Supplies,  tools 1017.59     1017.59 

Machine       repair       tractor, 

spreaders,  etc 247.05        247.05 

Screen  motor  repair 186.28       186.28 

Gasoline,  oil,  etc 370.80       370.80 

9390.77      6699.38 

Expressed  in  man  hours,  the  labor  re- 
quired to  operate  the  plant  is: 

For  general  attention  to  plant  2,450 
man  hours  per  year. 

For  night  watch  on  screen,  5,630. 

Care   of  tanks,   5,820. 

Drawing  and  hauling  sludge,  1,242. 
Or  general  plant,  8  hours  week  days. 

Watch  on  screen  at  night,  16  hours 
week  days  and  Sundays. 

Care  of  tanks,  17  hours  week  days. 

Drawing  and  hauling  sludge,  4  hours 
week  days. 

Screen  Maintenance. 

The  screen  has  run  practically  continu- 
ously for  two  years.  The  first  set  of 
screen  cleaning  brushes  lasted  exactly 
two  years  before  requiring  replacement. 
The  speed  control  apparatus  on  the  motor 
Is  the  only  thing  that  has  given  any 
trouble;  $151.01  has  been  expended  to 
date  on  this  Item.  Two  broken  brush 
flanges,  cost  for  replacement  and  a  dupli- 
cate of  each  for  stock,  $38.  The  current 
consumption  is  from  9  to  12  k.  w.  h.  per 
day. 

The  maximum  (working)  loss  of  head 
on  the  screen  is  13  ins.,  and  the  capacity 
of  the  screen,  with  13  ins.  loss  of  head 
and  full  screen  speed  (about  1  r.  p.  m.). 
Is  at  the  rate  of  4,750,000  gals,  per  day. 
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JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply        Sewerage        Water  Works 
HARTFORD  BUILDING,  CHICAGO,  ILLINOIS. 


WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 


CHAS.  BROSSMAN 

CONSULTING  E.NGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting; 
PlaolB  — Supervision  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals — Expert  Testimony. 


Merchants  Bank  BIdg. 


INDIANAPOLIS.  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  Developments  Water  Supply 

Sewerage 


kelsey  building 


grand  rapids.   MICH. 


CHICAGO  PAVING  LABORATORY 

1..  Kirschbraun  U.  W.  Skidmorc 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation,  Design,  Specifications,   Reports,  Testing, 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring,  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage,  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates,   Surveys,    Plans    and    Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  <St  SMITH 

CHEMICAL    ENGINEERS 

Consulting    Paving   Engineers 


A.  W.  r>OW,^Ph.  B.. 
K.  P.  SMITH,  Ph.  B.. 


Mi'iii,  AniT.  Inst.  C)\.  Eiigrs. 
M<_'m.^Vmer.  Sue.  Civil  Eugrs. 


Aspbslt,  Bilumens,  Paving,  Hyilraulic  Cement,  Engineerina  Malerials 
131-3  E.  23rd  Street         NEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  and  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operating 
Costs.     Reports  and  Estimates  lor  Bond  Issues. 


212  W.  Cortland  St. 


Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Pl.nt  and  Street  Inspeetion.    Testing  and  In- 
•pcotion  oi  Materials. 

Offices:     22  Quincy  St.  Laboratories:     742  E.  39th  St. 

CHICAGO.  ILL. 


Nicholas  S   Hill   Jr  S   F.  Fersuaon 

HILL  «5  FERGUSON 

CONSULTING  ENGINEERS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 
Reports    Investigations    Valuations    Rates.  Design 
Construction   Operation.  Management, 
rhemieal  and  Biological  Laboratories. 
112  E.  19tb  Street New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.   Specifications  improved. 

Expert  in  Valuation  anil  Litigation.    32  years' experience. 

1  Broadway         NEW  YORK  CITY 


ROBERT  W.  HUNT  4  CO.,  Engineers 

Inspection  —  Tests  —  Consultation 

PAVING  MATERIALS.  CAST  IRON  PIPE. 
STEEL  AND  CEMENT 

Cheinical  Cement  and   Physical  Laboratories 

2200  Insurance  Exchange  CHICAGO.  ILL. 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nafl  Bank  BIdg.     CINCINNATI.  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purification       Sewerage 
Sefvage  I>isposal       Land  Drainage 

22  N.  Carroll  St.  MADISON,  WIS. 
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DAVID  MACNAUGHTON 

CONSULTING    ENGINEER 

ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports.  Investigations.  Valuations.  Rates 
and  Design  Construction. 

Central  Building  FORT  WAYNE.  IND. 


ALEXANDER  POTTER,  C,  E. 

HYDRAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal,  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  MUNICIPAL  Owner- 
ship is  Contemplated— F^xpert  Testimony- 
Plans  and  Estimates, 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile — Fire  Brick 

Harris  Trust  Building,         CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Disposal.      Pavements  and  Roads. 

Hartlord  Buildintf.  CHICAGO.  ILL. 


HERMAN  STENSRUD 

MARQUETTE.  MICHIGAN. 

Trenching  for  Water  Mains,  Siiallow  Sewers  or 

Drainage,  by  lineal  toot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  ^  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE,SSEMER,  ALA. 


Testing,         ConsultatioQ/       Bitumens,        Paving. 
Inspeotion,  Specifications,   Asphalts*    Road  Oils. 

ISAAC  vam  Trump 

ENGINEERING  CHEMIST 

2337  South  Paulina  Street.  CHICAGO,  ILL. 


JAMES  P.  WELLS,  MJ^grN^H^a'^ 

Surveys.  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements.  Preparation  of  Plans,  Supervision 
of  Construction.  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 
Main  Office.  249  Cutler  Bldg..  Rochester,  N.  Y. 
Chicaao,  ML      New  York  City.      Knoxville,  Tenn.      Toronto,  Ont. 


CHLORIDE    OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Wiilener  Building  PHIUDELPHIA.  PA. 


^^yy^rt^^  S£Ac/>Tn»*i/i 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 

PDRY  &  MACHINE  CO. 

MICHIGAN 


KALAMAZOO 


594  EAST  MAIN   ST. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


South  Water  St. 


NEWBURGH,  N.  Y. 


FOK  SALE! 

One  Concrete  Mixing  Plant.  All  steel  construction. 
Large  Bins:  Tar  and  Asphalt  Heaters  on  wheels;  Convey- 
ors. Thirty  h.p.  Portable  Boiler  and  Engine  on  wheels. 
Sold  with  or  without  power. 

Plant  located  in  Eastern  Pennsylvania, 

Also— Oil  Pull  Tractors,  new  and  used;  sizes,  12-20-16-30 

20-40-30-60.        Address 

B.  P.  REED  MACH.  CO.  N.  S..  Pittsburgh,  Pa._ 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

1 51h  and  Lehigh  Ave.     PHILADELPHIA,  PA. 


FLOWER  CbNMNY 


DETROIT  FILTRATION  PLANT 
LARGEST  IN  THE  WORLD 

FLOWER   HYDRAULIC    AND  HAND 

OPERATED  VALVES,  SLUICE  GATES, 

SPECIALS,  ETC.. 

ASE  USED  THROUGHOUT  THIS 

SIX  MILLION  DOLUR  PUNT. 


STANDARD  AND  HIGH  PRESSURE 
FIRE  HYDRANTS 


SLUICE  GATES 


TAPPING  VALVES  AND  SLEEVES 

FOR  WATER  AND  GAS  TAPPING 

MACHINES 


FABRICATED  STEEL  PIPE 


CAST  IRON,  STEEL  AND  BRASS 
VALVES 


FILTRATION  SPECIALS 


CAST  IRON  AND  STEEL 
FITTINGS 


GRAY  IRON  CASTINGS 
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THE  CARE  OF  CONCRETE  MIXERS 

By    L.    P.    Lessard.    Sales    Department,    The 
T.   L.  Smith   Co.,  Milwaaikee,   Wis. 

If  contractors  would  give  their  concrete 
mixers  the  little  attention  that  they  re- 
quire, they  would  last  much  longer.  In 
most  cases  the  operators  are  fully  respon- 
sible for  the  upkeep  of  the  machines  and 
are  never  called  to  task  because  the  mixer 
is  in  run-down  condition.  If  the  con- 
tractors themselves  or  a  responsible  fore- 
man would  see  to  it  that  their  mixers 
were  properly  greased,  oiled,  cleaned,  etc., 
there  is  no  doubt  that  the  mixer's  life  and 
efficiency  would  be  materially  increased. 

Many  building  contractors  do  look  after 
their  mixers  and  their  machines  reflect 
this  care  in  their  operation.  However, 
workmen  usually  leave  their  mixer  just 
as  they  finish  with  it.  Only  recently  the 
writer  saw  two  workmen  one  morning 
pounding  the  loading  skip  with  sledge- 
hammers, trying  to  clean  It  out,  because 
they  had  neglected  to  wash  it  out  the 
previous  evening.  Imagine  the  mixer  go- 
ing through  this  pounding  process  every 
morning  and  possibly  more  frequently. 
No  wonder  the  mixer  lasts  only  a  short 
time  and  needs  to  be  replaced. 

The  following  suggestions  for  taking 
care  of  building  mixers  are  Intended  as 
an  aid  to  those  contractors  who  do  not, 
but  should,  give  their  mixers  careful  at- 
tention. If  followed  carefully,  good  re- 
sults will  be  noticeable  in  the  looks  rfnd 
operation  of  the  mixer. 

Setting   Up 

When  you  buy  a  new  mixer,  see  that  it 
is  assembled  correctly  before  starting. 
Turn  down  the  grease  cups,  oil  the  wear- 
ing surfaces  where  necessary,  see  that  the 
bolts  and  nuts  are  tight,  and  be  sure 
everything  is  all  right,  then  go  ahead. 
Manufacturers  always  send  instructions 
for  setting  up,  which  should  be  your 
guide  when  assembling. 
Oiling 

Oil  your  machine  liberally.  Give  the 
drum  rollers  plenty  of  grease;  they  have 
the  heaviest  duty.  Don't  forget  your  en- 
gine, either;  it  needs  oil.  Follow  the  en- 
gine oiling  instructions  carefully.  Oil  the 
drive  chains  to  make  them  drive  smooth- 
ly and  endure.     Oil  all   gears,  especially 


bevel  gears.  Use  a  good  quality  of  ma- 
chine oil  that  will  not  thicken  when  cold. 
Also,  use  a  good  grade  cup  grease  where 
grease  is  required. 

Feeding 

It  has  been  found  that  as  far  as  mixing 
is  concerned,  it  does  not  matter  in  what 
order  materials  are  fed  into  the  drum. 
The  feeding  is  done  to  meet  the  conven- 
ience of  the  operator.  If  desired,  the  old 
method  of  hand  mixing  can  be  adopted, 
as  follows:  Sand  and  cement,  then  add 
water  and  follow  with  crushed  rock  or 
gravel.  A  good  way  to  get  cement  in 
without  "dusting"  is  to  put  it  into  a  bar- 
row of  sand,  or,  still  better,  to  add  some 
water  to  the  batch  before  putting  in  the 
cement. 

Where  a  sharp  stone  is  used  in  the 
batch,  it  is  well  to  put  in  a  portion  or  all 
the  sand  first,  as  the  sand  will  act  as  a 
cushion  and  protect  the  shell  of  the  drum. 

Do  not  fill  the  drum  too  full.  A  big 
batch  mixes  more  slowly  than  a  small 
one.  There  is  a  happy  medium  between 
best  time  per  batch  and  best  quality, 
which  experiment  will  determine.  Ce- 
ment mortar  or  "sloppy"  concrete  is  best 
mixed  in  batches  of  reduced  size. 
Washing 

Wash  out  the  drum  before  the  mixer  is 
stopped.  It  is  necessary  to  keep  the  in- 
side of  the  drum  clean,  as  only  a  clean 
drum  will  do  good  work.  Fill  the  drum 
with  water  and  revolve  until  it  is  clean, 
then  discharge  the  water.  If  water  alone 
does  not  clean  the  drum,  add  a  little 
crushed  stone  or  a  few  small  pieces  of 
scrap  iron. 

If  the  drum  is  once  neglected  and  ce- 
ment allowed  to  harden  inside,  it  is  very 
difficult  to  clean. 

Blocking 

It  is  sometimes  desirable  to  block  mix- 
ers.    Do  this  whenever  possible.     It   not 
only   prevents   destructive   vibration,   but 
saves  power  and  repair  bills. 
Care   of  Boiler 

If  you  have  a  steam-driven  mixer,  fol- 
low these  instructions  carefully.  Do  not 
fire  hard  when  the  boiler  is  cold.  The 
type  of  vertical  boiler  best  adapted  to 
concrete  mixers  has  one  weak  point,  viz., 
the  top  ends  of  the  flues  are  not  sur- 
rounded by  water.     In  raising  steam,  the 
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fire  should  not  be  crowded  until  some 
pressure  is  shown  on  the  gauge,  or  the 
top  of  the  tubes,  will  be  overheated  and 
the  boiler  will  surely  leak. 

A  boiler  is  really  a  sensitive  apparatus 
and  requires  as  much  or  more  attention 
than  the  engine. 

Repairs 

Keep  your  mixer  repaired.  Don't  allow 
parts  to  be  worn  so  they  affect  the  opera- 
tion of  the  mixer.  The  minute  you  no- 
tice a  worn  part  order  a  new  one.  It  will 
pay  you  every  time.  Particularly  watch 
your  drum  rollers.  Replace  them  as  soon 
as  they  are  worn  or  become  wabbly. 
Never  allow  your  drum  to  run  untrue. 
Watch  every  part  and  replace  it  with  new 
one  as  required. 

Ordering  Repairs 

Always  keep  the  repair  lists  which  the 
manufacturer  furnishes.  Order  your  parts 
by  numbers  or  according  to  the  factory 
instructions.  You  would  be  surprised 
how  much  time  it  will  save,  and  the 
sooner  you  get  the  replacement  part  on 
your  mixer  the  better  for  the  mixer. 

These  simple  rules,  if  followed  care- 
fully, will  apply  to  any  make  of  mixer. 
As  a  rule,  manufacturers  furnish  instruc- 
tion books  which  go  into  detail  on  each 
item,  but  if  contractors  will  follow  the 
above  rules  and  use  their  own  judgment 
about  oiling,  loading  and  taking  care  of 
their  mixer,  they  will  find  that  their 
mixer  will  give  them  better  service  and 
last  much  longer. 


PERFORMANCE  OF  TRACTOR  AND 

WHEEL  SCRAPER  OUTFITS  ON 

DIXON-HENDERSON   ROAD, 

WEBSTER  COUNTY,  KY. 

By   W.  B.  Hill,  Jr.,   The  Bolt  Manufacturing 
Co.,  Inc.,  Peoria,   III. 

In  grading  the  Dixon-Henderson  Road 
in  Webster  County,  Kentucky,  Mr. 
Mitchell,  of  Townsend.  Mitchell  &  Car- 
ter, Contractors,  Is  using  two  trains  of 
tractor-drawn  wheel  scrapers  consisting 
of  two  5-ton  Holt  "Caterpillar"  tractors, 
and  four  Maney  four-wheel  scrapers. 
This  method  of  moving  dirt  is  about  a 
year  old,  and  everywhere  it  has  been 
tried  out  has  effected  for  the  contractor 
a  consideramle  saving  over  grading  with 
teams. 

The  Dixon-Henderson  Road  is  a  Fed- 
eral Aid  Project  forming  part  of  the  Dixie 
Bee  line  running  from  Chicago  to  Flor- 
ida. The  section  under  construction 
(Project   39,   Sect.    C)    is   about   5  miles 


long,  and  winds  around  the  Kentucky 
hills  with  few  level  stretches,  and  with 
grades  of  from  2  to  6  per  cent. 

The  contract  calls  for  moving  about 
35,000  yds.  of  dirt,  putting  in  some  20 
concrete  culverts,  and  clearing  and  grub- 
bing about  2%  acres  of  ground.  Free 
haul  is  500  ft.  with  an  overhaul  of  about 
13,000  ft.  on  5,000  yds.  Character  of  soil 
is  lime  stone  clay,  free  from  rock. 

Work  was  started  in  September,  1920, 
with  teams  alone.  Operations  were 
stopped  for  the  year  on  December  17th. 
During  the  last  month  and  a  half,  "Cater- 
pillar" tractors  and  scrapers  were  used, 
replacing  all  except  4  teams.  In  1921 
work  was  begun  on  April  4th,  with  the 
same  equipment  (tractors,  scrapers  and  4 
teams). 

Method  of  Operation 

The  method  of  operation  is  to  use  the 
"Caterpillar"  tractors  on  hauls  of  150  ft. 
and  up,  and  teams  and  slip  scrapers  on 
all  of  the  shorter  hauls.  This  forms  an 
ideal  combination,  and  gives  the  :;ontrac- 
tor  an  equipment  so  flexible  .ind  effi- 
cient that  he  can  handle  any  given  con- 
dition with  maximum  economy. 

The  efficiency  of  teams  is  well  known 
on  hauls  of  around  100  ft.,  on  hauls 
across  the  road,  knocking  down  short, 
steep  banks,  filling  up  deep  holes  and 
washouts,  etc.  But  where  teams  begin 
to  cost  real  money  is  on  the  longer  hauls. 

It  is  this  condition  that  the  "Caterpil- 
lar" drawn  wheel  scrapers  handle  best. 
The  following  are  typical  examples  of 
the  amount  of  dirt  these  outfits  have 
moved ;  Working  up  and  down  a  6  per 
the  corners  when  the  flow  was  sluggish, 
cent,  grade  that  was  to  be  cut  to  5  per 
cent.,  on  an  overhaul  of  about  1,300  ft., 
Mr.  Mitchell  found  that  one  "Caterpillar" 
outfits  gave  him  400  yds.  per  10-hour  day. 

The  power  units  consist  of  two  5-ton 
"Caterpillar"  tractors  hauling  2  scrapers 
apiece.  Six  men  are  employed  as  opera- 
tors; 2  on  the  tractors,  and  1  on  each 
of  the  4  scrapers.  On  hauls  of  .around 
20  yds.  one  power  outfit  loads  180  yds. 
from  the  till;  second  outfit  220  yds.  from 
fill.  This  prevents  delays.  On  longer 
hauls  this  is  unnecessaiy.  The  road  is 
about  24  ft.  wide,  which  gives  ample 
room  for  passing  at  any  point.  The 
"Caterpillars"  turn  the  scrapers  easily 
within  this  radius,  and  when  necessary 
can  turn  within  18  or  20  ft.  In  going 
over  or  turning  on  soft  fills,  up  grade, 
or  through  mud,  the  "Caterpillars"  have 
ample  power  to  pull  the  scrapers.  In 
fact,  Mr  .Mitchell  handles  all  of  his  trac- 
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Look  under  the  drum! 

IF  it  is  a  Koehring  mixer,  you  will  see  that  the  heavy  drum  is 
supported  by  drum  rollers,  constructed  on  freight  car  truck 
principle.  The  drum  rollers  do  not  turn  on  a  fixed  axle,  which 
under  the  down  thrust  of  heavy  drums  soon  must  wear  flat  on 
the  top  side  and  set  up  pounding  vibrations  throughout  the 
mixer.  No — the  rollers  which  support  the  Koehring  drums  are 
fixed  to  shafts  which  turn  in  big  bearings  easily  accessible  on  the 
main  frame!  There's  a  simple,  accessible,  easily  lubricated,  long- 
life  construction,  right  there  at  a  point  of 
greatest  strain  and  wear.  But  it  is  only  one 
of  the  better  construction  features  which 
make  Koehring  the  Heavy  Duty  Mixer. 

CAPACITIES 

Pavers:  10,  14,  21,  28  cu.  ft.  mixed  concrete, 
steam  or  gasoline,  multiplane  traction,  loading 
derrick,  power  discharge  chute. 

Construction  Mixer:  10,  14,  21,  28  cu.  ft.  mixed 
concrete,  steam  and  gasoline,  power  charging 
skip,  batch  hopper. 

Dandle  Light  Mixer:  4  and  7  cu.  ft.  mixed  con- 
crete, low  charging  platform,  power  charging 
skip,  light  duty  hoist. 

Write  for  Bulletin  P-IO. 

KOEHRING  COMPANY.  •'.^l^^tNsfN 
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The  above  shows  the  heavy  brackets,  mounted 
OD  the  main  frame  on  which  are  mounted  the 
extra  big  bearinfis  in  which  turn  the  drum  roller 
shafts.  Notice  that  the  bearings  are  at  an  angle 
which  brings  the  load  on  the  full  face  of  bearing. 
These  bearings  are  extraordinarily  long,  and 
easily  accessible  for  lubrication  or  re-babbitting. 
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tor  operations  on  direct  gear,  rarely  if 
ever  using  low  gear  of  the  tractor,  which 
gives  approximately  twice  as  much 
power.  One  scraper  man  is  generally 
used  to  handle  a  train  of  2  or  3  Maneys 
behind  a  5-ton  "Caterpillar,"  but  Mr. 
Mitchell  has  found  it  better  economy  to 
use  1  man  on  each  scraper  for  the  follow- 
ing reasons: 

They  take  better  care  of  the  scrapers 
and  geep  them  in  better  order;  they  take 
a  great  interest  in  their  particular  scrap- 
er; they  like  job  because  seat  is  very 
comfortable  and  work  is  not  hard;  they 
can  get  a  bigger  load  per  trip;  they  can 
make  a  smoother,  more  even  cut;  they 
are  a  great  help  in  the  morning,  speed- 
ing up  work  of  greasing  tractor  and 
scraper  wheels;  they  provide  an  extra 
man  for  an  emergency;  they  cost  little. 
With  dirt  paid  at  the  prevailing  rate, 
and  the  extra  operator  getting  $3,  a  few 
more  yards  of  dirt  pays  his  daily  salary. 
Start  Work  Quickly  After  a  Rain 

After  a  rain  operations  can  be  resumed 
very  quickly  on  account  of  the  track  lay- 
ing construction  of  the  "Caterpillars," 
which  gives  them  a  firm  footing  over  soft 
ground.  A  thin  cut  is  made  to  take  off 
the  top  layer  of  mud.  The  sub-soil  then 
encountered  is  diT,  and  there  are  no  fur- 
ther difficulties.  Plowing  is  unnecessary 
except   in    one    or   two    cases;    notably 


crossed  the  right-of-way,  he  worked  his 
teams  with  slip  scrapers  all  day,  filling 
in  the  bottom  and  plowing  the  banks 
down  somewhat.  When  he  had  made 
roughly  a  25  per  cent,  grade  out  of  the 
banks,  he  moved  his  teams  up  farther 
ahead  and  put  his  "Caterpillars"  and 
Maneys  to  work  on  the  fill.  As  the  two 
outfits  dump  4  full  yds.  on  every  trip, 
the  remainder  of  the  fill  was  made  in  a 
short  time.  Such  obstacles  as  trees, 
hedges,  stumps  and  heavy  roots  are 
either  dragged  out  by  the  "Caterpillars" 
or  chopped  out  by  hand.  The  contractor 
is  doing  his  own  concrete  work,  and  is 
using  a  small  one  bag  mixer.  The  equip- 
ment used  is  as  follows: 
Equipment 

Two  5-ton  "Caterpillar"  tractors;  4 
Maney  four-wheel  scrapers;  4  No.  2  slip 
scrapers;  1  plow;  1  Blade  grader  (8  ft.); 
1  Dodge  touring  car;  1  International 
truck;  1  concrete  mixer  (1  bag);  75  ft. 
of  chain,  %  in.;  and  small  tools. 
Personnel 

One  contractor;  2  tractor  operators; 
4  scraper  operators;  4  mule  team  drivers 
(hired  with  teams);  1  dumpman;  1 
roustabout;  1  man  for  clearing  right-of- 
way;  1  loader  (for  teams);  1  truck 
driver;  1  concrete  mixer  foreman;  and  5 
laborers  on  mixer. 

Herewith  is  given  a  table  of  capacities 


DETAIL.  TIME  TABLE  FOR  5-TON  "CATERPILLAR-   PULLING  TWO  4-WHEELED 

SCRAPERS. 

Length  of  haul   in   feet 300            600  900            1320  1800            2640 

Round-trip  time,  hrs.  and  min 3:55          5:35  7:25            9:50  12:25          17:25 

Cubic  yards  per  trip 2                2  2                   2  2                   2 

Cubic  yards  per   10-hr.   day 262            214  160              122  96                 68 

DETAIL  TIME  TABLE  FOR  5-TON  "CATERPILLAR"  PULLING  THREE  4-WHEELED 

SCRAPERS. 

Length  of  haul  in  feet 300            600  900            1320  1800            2640 

Round-trip  time.  hrs.  and  min 4:45          6:10  8:10          10:35  13:20          18:10 

Cubic  yards  per  trip 3                 3  3                   3  3                   3 

Cubic  yards  per  10-hr.  day 360           270  210             150  120                90 


when  making  deep  cuts  of  from  7  to  10 
ft,  it  is  sometimes  necessary  to  plow 
through  the  very  hard  clay  found  at  this 
depth. 

Before  starting  on  any  particular  sec- 
tion, the  stakes  are  taken  out  and  set  on 
one  side  of  the  road.  Particular  atten- 
tion is  paid  to  getting  down  to  grade  on 
the  crown;  the  sides  being  later  finished 
with  an  8  ft.  blade  grader  pulled  by  one 
of  the  "Caterpillars." 

Mr.  Mitchell  has  found  that  his  four 
teams  are  particularly  useful  in  smooth- 
ing out  the  road  ahead  of  his  wheel 
scrapers.  For  example,  on  coming  to  a 
gully,  some  30  ft.  wide  with  nearly  per- 
pendicular banks   about   8   ft.   high   that 


showing  amount  of  dirt  the  5-ton  "Cater- 
pillar" has  moved  daily,  hauling  2  and  3 
Maney  scrapers  respectively. 

Note. — The  above  calculations  are 
based  on  round  trip  times  that  include 
over  15  per  cent,  for  lost  time,  or  more 
than  IV2  hours  per  day.  The  table  is 
not  intended  to  show  an  absolute  or  guai^ 
anteed  daily  yardage.  It  was  made  from 
operations  run  under  average  conditions 
on  level  ground,  and  shows  results  that 
may  be  expected  if  the  outfit  is  efifcient- 
ly  handled. 

Page  28  shows  dynomometer  record  of 
5-ton  "Caterpillar"  pulling  3  Maney  four- 
wheel  scrapers,  which  was  taken  Febru- 
ary 15,  1921,  through  rolling  field.     Soil, 
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Coming  Events 
Cast  Their  Siiadows 

Mother  Earth  fairly  trembles  at  sight  of  the  buckets 
with  their  sharpened  steel  teeth  ready  to  bile  a  deep 
trench  at  the  will  of  the  one  operator  who  controls 
this  earth-eating  monster. 

Big,  though  it  is,  every  part  is  carefully  and  thor- 
oughly made.  Every  steel  plate  and  girder  is  rolled 
before  riveting — one  reason  for  its  resistance  to  side 
strains.  In  action  or  idle  it  is  a  machine  that  the 
engineer  is  glad  to  inspect. 

And  close  inspection  reveals  the  reasons  for  the 
greater  digging  capacity  and  the  lOw  maintenance 
costs.  It  also  shows  why  the  initial  cost  is  more,  and 
why  it  it  the  lowest  in  cost  for  a  given  period  of  years. 
Bulletin  IX  describes  wheel  type  excavators  as  well 
as  the  latest  ladder  type  illustrated  above.  Write 
ior  a  copy  today. 

EXCAVATING  MACHINERY  DIVISION 

PAWLING  &  HARNISCHFEGER  CO. 

In  Milwaukee,  Wisconsin,  since  1884 

New  York.  50  Church  Street  Los  Angeles.  Central  BIdg, 

Philadelphia.  Stephen  Girard  BIdg.  Seattle,  L.  C.  Smith  Bldg. 

Pittsburgh.  Fidelity  BIdg.  Portland,  Yeon  BIdg. 

Chicago,  Monadnock  Block  St.  Louis.  Blackman-Hill-McKee  Mach   Co. 

New  Orleans.  Whitney  Central  BIdg.  Birmingham,  C.  B.  Davis  Eng.  Co. 

San  Francisco,  Monadnock  BIdg.         Salt  Lake  City  and  Denver,  Landes  &  Co. 

and  Atfents  in  16  Cities. 
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POUNDS  PULL.  ON  DRAWBAR. 
Maximum     Average 

Loading    first    scraper 6,200  4.960   at  1%    miles  per  hr. 

Loading    second    scraper 5,800  4.520  at  1%    miles  per  hr. 

Loading   third    scraper 6,000  4,800  at  1%     miles  per  hr. 

Hauling  loaded  scrapers — 

Maximum     2,800  at  3        miles  per  hr. 
Minimum       1.600  at  3         miles  per  hr. 
Average        2.140  at  3        miles  per  hr. 
Dumping — 

Maximum     3,100  at  3        miles  per  hr. 
Minimum       1,800  at  3         miles  per  hr. 
Average         2,540  at  3         miles  per  hr. 
Turning  empty — 

Maximum     1,360  at  3        miles  per  hr. 
Minimum         960  at  3        miles  per  hr. 
Average         1,160  at  3         miles  per  hr. 
Returning — 

Maximum      1,500   at  5.71  miles  per  hr. 
Minimum  500   at  5.71  miles  per  hr. 

Average  928  at  5.71  miles  per  hr. 

( * )  Note. — The  pounds  pull  on  drawbar  required  to  load  first  scraper  is  higher  than  that 
required  to  load  second  and  third,  because  scraper  operator  took  an  extra  deep  bite  with  his 
pan  and  took  up  a  load  greater  than  1  cu.  yd. 


medium  damp  clay,  showing  all  phases  of 
operation  within  guaranteed  drawbar 
horse  power  of  the  tractor. 

Frona  costs  on  four  months  time  al- 
ready put  in  on  the  contract,  Mr.  Mitchell 
figures  that  his  "Caterpillar"  tractor  out- 
fit shows  him  a  saving  of  from  20  to  25 
per  cent,  over  the  cost  of  doing  the  same 
work  with  teams.  His  outfit  is  so  flex- 
ible that  it  can  be  efficiently  applied  to 
any  conditions  likely  to  be  encountered 
without  loss  of  time  and  in  the  most 
economical  way. 


PROFITABLE  ADAPTATIONS  OF  AN 

EXCAVATOR    AND    LOADER 

IN  PITS  AND  QUARRIES 

In  the  sand  pits  of  the  Belt  Line  Brick 
Co.,  Minneapolis,  an  interesting  "two-man- 
machine"  has  been  doing  the  work  of  20 
to  30  laborers  daily. 


In  Minnesota  Band  Pits 

At  the  edge  of  the  sand  pit,  as  shown 
in  the  illustrations,  two  sets  of  tracks 
were  laid.  One  was  a  narrow-gauge,  over 
which  industrial  cars  were  hauled.  The 
other  track  had  a  gauge  of  about  18  ft. 
and  carried  a  wide,  four-wheeled  truck, 
on  which  had  been  mounted  a  Smith  ex- 
cavator and  loader.  The  two  sets  of 
tracks  were  parallel,  arranged  so  the  ma- 
chine could  load  directly  into  the  cars  of 
the  industrial  train. 

Each  car  holds  about  two  loads  from 
the  machine,  which  digs  the  sand  and 
loads  it  into  the  cars,  with  only  two  men 
on  the  job.  Wben  necessary  to  move  the 
digging  point  in  the  pit,  the  truck  on 
which  the  excavator  was  mounted  was 
merely  rolled  along  its  track  to  the  de- 
sired position. 

The  machine  is  a  portable  dragline  ex- 
cavator and  loader,  ordinarily  mounted  on 
its  own  trucks  and  designed  so  it  can  be 
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Heeding  no  barrier  of  river, 
mountain,  forest  or  desert;  unmind- 
ful of  distance;  the  telephone  has 
spread  its  network  of  communica- 
tion to  the  farthest  outposts  of  our 
country. 

The  ranchman,  a  score  of  miles 
from  his  nearest  neighbor,  a  hun- 
dred miles  from  the  nearest  town, 
may  sit  in  the  solitude  of  his  prairie 
home  and,  at  will,  order  the  far- 
distant  city  brought  to  him.  And 
the  telephone  obeys  his  command. 

Time  and  space  become  of  small 
account  when,  through  desire  or 
necessity,  you  would  call  across  a 
continent. 


This  is  what  the  "Long  Distance" 
service  of  the  Bell  telephone  has 
accomplished  for  you;  what  sci- 
ence in  construction  has  created; 
and  w^hat  efficiency  of  workers  has 
maintained. 

You  take  the  telephone  as  much 
for  granted  as  you  do  the  wonder 
of  the  changing  seasons.  You  ac- 
cept as  a  matter  of  course  the  com- 
pany's ability  to  keep  all  the  parts 
of  this  great  nation  in  constant 
contact. 

By  so  doing  you  offer  a  fine 
tribute  to  the  Bell  organization 
which  has  created  this  "Long  Dis- 
tance    service a  service  no  other 

country  has  attempted  to  equal. 


American  Telephone  and  Telegraph  Company 
And  Associated    Companies 

One  Policy  One  System  Universal  Service 

And  all  directed  toward  Better  Service 
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hauled  by  a  team  or  motor  truck  from  one 
location  to  another.  It  operates  a  digging 
slip  or  scraper  similar  to  the  ordinary 
horse-drawn  scraper.  This  scraper  digs 
•in  a  radius  up  to  100  or  150  ft.  from  the 
machine.  One  man  guides  the  scraper 
•while  it  digs.  When  full,  the  scraper  is 
hauled  up  to  the  machine  unattended. 
The  loaded  scraper  then  rides  into  the 
.pivoted  arms  of  the  excavator,  which  ele- 
vate it  over  the  machine  and  the  load  is 
■dumped  into  the  waiting  cars.  One  man 
operates  the  machine;  one  man  guides 
the  scraper. 


SMITH  EXCAVATOR  AND  LOADER 
LOADING  SAND  INTO  INDUSTRIAL 
CARS. 


Two  hundred  and  fifty  yards  of  sand 
per  day  was  an  easy  average  day's  work 
for  tw^o  men  on  the  Belt  Line  Brick  Com- 
pany's pit. 

The  above  adaptation  of  the  Smith  ex- 
cavator and  loader  was  unusual  only  in 
that  the  machine  was  mounted  so  as  to 
run  on  rails,  as  explained  above.  Ordi- 
narily the  machine,  on  its  own  trucks  and 
wheels,  would  be  placed  at  any  convenient 
spot,  on  solid  ground,  near  the  pit  or  ex- 
cavation or  material  pile  on  which  the 
work  was  to  be  done. 

The  fact  that  the  machine  itself  works 
on  solid  ground  and  never  has  to  get  into 
the  hole,  is  an  important  feature.  Steam 
shovels  and  other  excavating  devices  have 
to  work  in  the  hole.  They  have  to  load 
their  wagons,  trucks  or  cars  in  the  hole. 
But  the  Smith  excavator  loads  its  wagons, 
trucks  or  cars  on  solid  ground  or  up  on 
their  regular  tracks,  in  the  case  of  cars, 


and  for  that  reason  full  loads  can  be  taken 
each  trip.  At  the  same  time  there  is  no 
necessity  for  using  snatch  teams  where 
the  Smith  excavator  is  working,  as  is 
necessary  with  steam  shovel  work,  to  help 
haul  even  the  lighter  loads  out  of  the 
hole. 

As  Used  ty  a  Chicago  Sand  and  Gravel 
Producer 
A  sand  and  gravel  producer  in  Chicago, 
the  H.  Bairstow  Co.,  found  that  an  aver- 
age of  50  per  cent,  more  was  hauled  on 
each  load  when  using  this  excavator  as 
compared  with  loads  that  had  to  be  hauled 
out  of  the  hole  when  using  a  steam  shovel. 
Quoting  Mr.  Bairstow:  "We  now  load  3 
cu.  yds.  to  a  load  from  the  excavator. 
Formerly  we  could  not  average  2  cu.  yds. 
while  making  a  9-ft.  sand  excavation.  The 
excavator  handles  from  300  to  350  cu.  yds. 
(wagon  measurement)  per  day.  The  sav- 
ing in  horses  would  more  than  equal  the 
cost  of  operating  this  machine."  And  he 
reports  also  that  2  men  with  this  ma- 
chine eliminated  15  laborers,  1  foreman 
and  3  snatch  teams. 

Another  interesting  feature  of  this  ma- 
chine and  the  fact  that  it  remains  out  of 
the  hole,  on  solid  groimd,  is  that  when  a 
job  is  finished,  the  machine  is  easily 
hauled  away  without  any  preliminary 
preparations  or  waste  of  time.  There  is 
no  planking,  blocking  out  or  hoisting  to 
be  done.  A  team  is  hooked  on,  or  a  mo- 
tor truck,  and  the  excavator  is  moved  to 
the  next  job  as  easily  as  if  it  were  an 
ordinary  wagon. 

As  Used  hy  an  Arkansas  Gravel  Producer 
In  Arkansas,  the  Benton  Gravel  Com- 
pany, of  Benton,  used  one  of  these  Smitth 
excavators  in  their  gravel  pit.     Their  pit 
was  a  tough  one  for  any  machine  work. 
They  were  getting  out  road  ballast,  which 
was  formed  in  the  pit  almoet  as  hard  as 
concrete.    This  problem  was  easily  solved 
by  attaching  a  strong  plow  to  the  drag- 
line cable  in  place  of  the  digging  slip,  or 
scraper,    and    thus    using    the    machine's 
power   to   break   up    this   hard    material. 
■  After  breaking  the  surface  with  the  plow, 
the  scraper  was  again  attached  to  the  ca- 
ble and  the  digging  and  loading  was  easy. 
The  machine,  in  this  case,  was  placed  at 
the  freight  cars,  so  that  the  gravel  was 
hauled  in  the  scraper  out  of  the  pit  and 
loaded  directly  into  gondolas  at  a  big  sav- 
ing of  time  and  labor.    Two  men  averaged 
35  yds.  an  hour  on  this  difficult  work,  ac- 
cording to  H.  J.  Archer,  manager  of  the 
Benton  Gravel  Company. 

This  machine  can  be  adapted  to  many 
phases  of  digging  and  loading  problems 
where  heavy  machinery  is  Impracticable 
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Which  of  these  Booklets  do  You  Want? 


Pamphlet  No.  15 

£ives  details  and  illustra- 
tions of  the  various  types 
of  dragline  cableway  ex- 
cavator installations  that 
interest  engineers,  dirt- 
moving  contractors  and 
clay  plant  owners. 


Pamphlet  No.  14 

is  a  handy  compilation  of 
data  on  the  dragline  cable- 
way  excavator  method  of 
excavating  and  conveying 
sand  and  gravel,  illustrated 
with  many  views  of  typical 
installations. 


Pamphlet  No.  12 

describes  the  latest  devel- 
opments in  the  use  of 
mechanical  drag  scrapers 
for  handling  gravel  from 
hillside,  and  explains  the 
adaptability  of  power 
scrapers   for  small  pits. 


Pamphlet  No.  11 

illustrates  practical  solu- 
tions of  various  coal  stor- 
age problems  by  use  of 
scrapers  and  dragline  ca- 
bleways,  some  of  this  data 
being  now  published  for 
the  first  time. 


We  Invite  your  request  for  any  or  all  of  the  above  booklets, 

SAUERMAN  BROS.,  1142  Monadnock  Bidg.,  CHICAGO. 


The  Michigan  Jr.  Gravel  Screener  and  Loader 

Takes  Gravel  out  of  Pit  or  Pile,  Screens  out  Sand  and 
Stones  and  Loads  the  Gravel  into  Wagons  or  Trucks. 

The  Michigan  Jr.  holds  the  low  record  of  cost  of 
handling  screeded  gravel  from  pit  to  wagon  or  truck. 
This  is  the  all-important  consideration,  Mr.  Con- 
tractor.    This  saving  is  your  profit. 

Machine  runs  up  and  down  side  of  pit  or  pile  on  a 
track  and  takes  off  slice  of  about  four  ft.  each  time. 
After  going  along  track  once,  track  is  moved  over 
and  loader  returned  along  side  of  pit  or  pile. 

The  Screener  and  loader  is  self-contained,  furnish- 
ing own  power,  and  has  attachment  on  screen  that 
prevents  clogging  with  clay,  clods,  etc. 

Machine  has  elevating  capacity  of  one  yard  per 
minute,  and  the  only  operating  expense  is  salary  of 
three  men,  under  ordinary  conditions.  One  operates 
machine  and  two  break  down  embankment. 

Sand  and  stone  are  conveyed  20  ft.  away  and  do  not 
have  to  be  moved.  Machine  moves  underown  power. 
Easily  moved  from  one  pit  to  another.  It  is  all  steel, 
engine  enclosed.  Saves  $30  to  $50  a  day  in  ex- 
penses and  makes  money  in  handling  gravel. 


Calho 
and 


un  County  (Mtcb.)  owns  four  machines, 
contractors  own  three  others,  making 
seven  in  one  county. 


For  further  particulars  write  to 


THE  JORDAN  &  STEELE  MFG.  CO.,  Inc. 


CHARLOTTE,  MICHIGAN 
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and  hand  labor  is  too  slow  and  costly. 
Excavating  cellars  or  basements  for  build- 
ings, loading  coal,  stone  or  other  materi- 
als at  yards,  for  heavy  plowing,  digging 
and  loading  sand  and  gravel,  grading  or 
excavating  alleys,  streets  and  roads,  cut- 
and-fill  work,  stripping  the  overburden  at 
quarries,  etc. 

As  Used  iy  County  Road  Officials 
County  commissioners  are  using  the 
Smith  excavator,  for  instance,  in  gravel 
pits  and  on  road  work.  Green  County, 
Wisconsin,  has  used  one  in  a  gravel  pit, 
loading  gravel  directly  into  their  crusher. 
St.  Louis  County,  Minnesota,  has  used 
one   with   marked   success  in   gravel   and 
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SMITH    EXCAVATOR   AXD   I^OADER  DIG- 
GING   IX    SAXD    PIT. 

crushed  stone  digging  and  loading  and  on 
cut-and-fill  road  work.  Sheboygan  Coun- 
ty and  Green  Lake  County,  Wisconsin, 
have  both  used  these  machines  success- 
fully on  road  work  and  in  pits. 

It  is  a  speedy,  economical  and  efficient 
machine — easily  operated  and  capable  of 
standing  lots  of  hard  service. 

Operating  Details  of  the  Machine 

These  operating  details  may  prove  of 
added  interest:  The  scraper,  or  digging 
slip,  is  controlled  by  the  two  cable  drums 
— the  hoisting  drum  and  the  retrieve 
drum.  The  hoisting  drum  has  two  speeds, 
permitting  a  digging  speed  for  the  scraper 
of  106  ft.  per  minute.  When  the  scraper 
is  filled,  it  can  be  hauled  to  the  machine 
at  the  rate  of  206  ft.  per  minute.    In  that 


same  speed  it  is  elevated  to  the  point 
where  the  load  is  dumped.  Then  the 
pivot  arms  descend  with  the  scraper  and 
the  retrieve  drum  carries  the  scraper 
back  to  the  man  in  the  hole  at  the  speed 
of  22S  ft.  per  minute. 

The  machine  is  furnished  complete  with 
digging  scraper,  cables,  sheaves  and 
blocks,  bridle  chain  and  stakes,  wagon 
pole  and  all  the  necessary  accessories. 
An  18-h.p.  two-cylinder  motor  is  used  in 
this  machine,  with  water-cooling  tank. 
The  frame  of  the  machine  consists  of 
heavy  channel  steel,  hot-riveted  and 
strongly  gusseted.  Top  and  sides  of  up- 
per frame  consist  of  sheet  metal  bolted  to 
frame  and  forming  a  house  over  main 
machinery  and  power  unit.  All  parts  are 
easily  accessible  and  protected  against 
dirt  and  rain.  Complete  shipping  weight 
of  the  machine  with  all  fittings  is  11,- 
noo  lbs. 

The  Smith  excavator  and  loader  is 
made  by  the  T.  L.  Smith  Company,  Mil- 
waukee, manufacturers  of  concrete  mix- 
ers, pavers  and  construction  equipment 
for  over  20  years.  The  excavator  has  been 
on  the  market  for  about  8  years,  and  dur- 
ing that  time  it  has  gone  through  a  series 
of  changes,  dictated  by  actual  operating 
conditions,  until  it  is  now  on  a  high  plane 
of  efficiency.  The  machine  costs  consid- 
erably less  than  a  steam  shovel,  and,  as 
one  user  said,  "it  fills  the  gap  between 
the  expensive  steam  shovel  and  the  still 
more  costly  gang  of  hand  shovelers." 


RELAYING  GRANITE  BLOCK  PAVE- 
MENT ON  ASPHALT  MACADAM 
BASE  AT  PROVIDENCE,  R.  1. 

When  the  Department  of  Public  Works 
of  Providence,  R.  I.,  had  to  relay  a  con- 
siderable yardage  of  old  granite  block 
pavement  last  year,  the  engineers  decided 
to  use  an  asphalt  macadam  base  under  the 
relaid  blocks.  It  is  interesting  to  note  the 
procedure    in    this    construction. 

The  old  granite  block  pavement  was 
laid  originally  partly  on  a  6-in.  cement- 
concrete  foundation  and  partly  on  a  rolled 
broken  stone  base.  Much  of  the  pavement 
had  settled  in  places  after  undergoing 
considerable  traffic,  and  it  was  found 
necessary  last  year  to  relay  the  block. 

The  first  step  was  to  take  up  and  clean 
the  old  blocks  thoroughly,  no  recutting 
being  necessary.  The  sub-base  was  of 
gravel,  varying  in  thickness  up  to  8%  ins. 
This  sub-base  was  rolled  thoroughly,  and 
on  top  of  it  was  placed  2-in.  trap  rock, 
which  was  rolled  to  an  average  depth  of 


May.  1921 


MUNICIPAL  AND  COUNTY  EU^GINEERING 


33 


3  Ins.  Smaller  sized  trap  rock  was  spread 
and  rolKd  to  fill  the  largtr  voids. 

This  stone  was  then  given  a  penetra- 
tion treatment  of  No.  96  Texaco  Asphalt, 
using  about  1^4  to  1%  gals,  per  square 
yard.  Stone  chips  were  then  spread  and 
the  base  was  rolled.  Following  this  a 
sand  cushion  1  in.  or  more  In  depth  was 
spread  on  the  asphalt  macadam  base,  and 
on  this  cushion  the  granite  blocks  were 
relaid. 

After  the  blocks  were  laid,  and  a  small 
amount  of  stone  chips  had  been  swept  into 
the  interstices,  the  joints  were  filled  with 
Texaco  Asphalt.  Sufficient  asphalt  was 
spread  so  as  slightly  to  flood  the  surface 
of  the  blocks  for  about  one-third  their 
area. 

After  tne  Texaco  asphalt  filler  had  been 
applied,  the  surface  was  covered  with 
clean  stone  chips  and  rolled,  after  -which 
the  street  was  open  to  traffic. 

The  engineers  in  charge  are  thoroughly 
pleased  with  the  results,  and  the  street 
offers  an  excellent  thoroughfare  for  heavy 
traffic  with  a  minimum  of  noise. 


"LE  CLAIR"  SCRAPER  ADDED  TO 
SAUERMAN  BROS.'  LINE 

The  "Le  Clair"  power  drag  scraper  is 
now  being  manufactured  and  sold  by 
Sauerman  Bros.,  1142  Monadnock  Block, 


Chicago,  under  an  agreement  with  Mr.  S. 
D.  Le  Clair,  of  San  Francisco,  Calif., 
owner  of  the  patent  rights. 

The  "Le  Clair"  scraper,  as  will  be  noted 
from  the  accompanying  illustration,  is 
simple  in  construction  and  combines  light 
weight  with  large  capacity.  In  conjunc- 
tion with  the  three  types  of  Sauerman 
bottomless  power  scrapers,  which  are 
known  as  the  "Crescent,"  "Excavator" 
and  "Type  C,"  the  "Le  Clair"  gives  Sauer- 
man Bros,  a  complete  line  of  scrapers  for 
excavating  and  moving  all  classes  of  ma- 
terials. Thus,  Sauerman  engineers,  in 
planning  power  scraper  installations  for 
gravel  pits,  coal  storage  yards  and  so 
forth,  now  are  in  a  position  to  employ 
any  one  of  four  differently  designed 
scrapers,  and  can  specify  whichever  is 
best  suited  to  the  conditions  and  require- 
ments of  the  proposition  then  under  con- 
sideration. 


VI  low  OF     LE  CLAIR"  POWER  DRAG 
SCRAPER    IN    OPERATION. 


PERSONAL  ITEMS 

Mr.  Edmund  T.  Perkins,  M.  A.  S.  C.  E., 
First  National  Bank  Building,  Chicago, 
Illinois,  sailed  on  March  15th  for  Barran- 
quilla,  Colombia,  South  America.  Mr. 
Perkins  goes  to  South  America  to  report 
upon  construction  work  in  which  Amer- 
ican capital  is  interested. 

Gunni  Jeppesen,  formerly  Chief  En- 
gineer of  the  Strauss  Bascule  Bridge  Com- 
pany, has  joined  the  Chicago  Bascule 
Bridge  Company  as  Associate  Engineer. 
Mr.  Jeppesen,  who  is  a  graduate  of  the 
State  Polytechnical  Institute  at  Copen- 
hagen, Denmark,  was  connected  with  the 
Strauss  Company  for  twelve  years,  from 
its  inception  until  1917,  and  since  then 
has  been  engaged  in  industrial  plant  work 
as  Structural  Engineer  of  the  Leonard 
Engineering  Company. 

Captain  0.  F.  Healey,  recently  promoted 
to  the  office  of  Assistant  City  Engineer  of 
Chicago,  has  been  in  the  service  of  the 
city  for  five  years  with  two  years'  service 
in  the  army.  He  was  Captain  of  En- 
gineers in  charge  of  construction  in  the 
northwest  quarter  of  France  on  the  staff 
of  the  Director  General  of  Transportation. 
Formerly  he  was  Engineer  of  Contracts 
for  the  city.  Under  his  regime  there  was 
installed  a  standardized  and  business-like 
system  of  contracts.  Among  the  impor- 
tant engineering  positions  he  has  held 
was  that  of  Assistant  Chief  Engineer  of 
the  Gravity  Water  Supply  for  Tacoma, 
Wash.  He  is  a  native  of  Aurora,  111.,  and 
a  graduate  of  the  University  of  Chicago. 
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ELIMINATES  HAND  SPREADING 
AND  EXTRA  LABOR 

There  is  no  need  for  hiring  ten  or  a  dozen  ex- 
tra men  for  stone  spread- 
ing when  you  use  a  Burch 
Spreader.  It  spreads  as  the 
|;  stone  is  unloaded,  requir- 
ing but  one  man — the  truck 
driver. 

TUr  PIIPPU  QTHNF  ^PRFARFR  ^^^^^  ^"  ^^^  requirements  of  the  road  through  easily  and  quickly  made  ad- 
•nC  DUlAbn  UlUHL  OrnuHUUn  Justments.  Distributes  an  even  depth  and  uniform  width  of  stone  at  all  times. 
Saves  enough  in  two  miles  to  pay  for  itself.     A  wonderful  material  and  labor  saver.     Write  today  for  complete  description. 

THE  BURCH  PLOW  WORKS  COMPANY,    Dept.  G=5    Crestline,  Ohio 


WM.  E.  DEE  CLAY  MFG.  CO, 

Proprietors  of  MECCA  CLAY  WORKS 


Manufacturers  of 


STANDARD  AND  DOUBLE  STRENGTH 

Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


or^Dirc  '  Mecca.  Parke  County.  Ind.,  on  C.  &  E.  I.  R.  R. 
WUKKS  I  Newport,  Vermillion  County.  Ind..  on  C.  *  E.  I.  R.  R. 


Chicago  Office. 
30  N,  LaSalle  Street. 


THE  CUMMER  ROAD  ASPHALT  PLANT 

THREE  SIZES  THREE  UNITS 

Capacity  750,  1250  and  1800  Square  Yards  2=inch  Top  or  Mac&dam  Daily 

THE  CUMMER  ONE=CAR  ASPHALT  PLANT 

Capacity  2000  Square  Yards  2=inch  Top  or  Macadam  Daily 

THE  F.  D.  CUMME.R  6  SON  COMPANY 

CLEVE.LAND,  OHIO  New  York  Office.  19  West  44th  Street 


Faultless  Service  in  Every  Respect  when\7kin2*meSrSnts 

That's  w^hat  you  can  rest  assured  you  are  getting  vrben  you  use 


^UFKiN^^^^ 


PIONEERS  IN  CONNECTION  WITH  THE  NOTE- 
WORTHY IMPROVEMENTS  MADE  IN  TAPES 

More  of  tbem  are  in  use  than  all  other  makes  because  they 
have  for  years  consistently  maintained  the  highest  reputation 


Send  for  Catalog  No.  26 
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Holbrook,  Warren  and  Andrew  is  the 
name  of  the  corporation  which  has  pur- 
chaspd  the  business  of  Miller,  Holbrook, 
WiUTen  and  Company,  Decatur,  111.  Un- 
der the  latter  name,  the  firm  has  built  up 
a  substantial  professional  business  in  the 
structural  and  municipal  fields.  Mr.  Frank 
D.  Holbrook  was  engaged  for  a  period  of 
about    15   years  on   Ohio   River  improve- 


ments for  the  U.  S.  Government.  Mr. 
Willis  D.  P.  Warren  has  been  engaged  in 
various  classes  of  engineering  work  in 
Illinois  for  the  past  17  years,  devoting 
the  greater  portion  of  this  time  to  mu- 
nicipal projects.  Captain  Clarence  R.  An- 
drew was  formerly  with  the  Government 
on  Ohio  River  improvements  and  served 
in  Prance  in  the  Engineer  Corps. 


FOR  SALE  OR  RENT 

One  10-ton    "Peerless"  Steam  Road 
Roller;  first-class  condition;  used  on 
six  miles  road  work.     Address 
M.  F.  Normoyle  &  Sons, 
Box  221  Roanoke,  Va. 


Contracts  Awarded 


ROADS  AND  STREETS. 

Ala.,  Gadsden — Southern  Paving  &  Constr.  Co., 
Chattanooga.  Tenn.,  awarded  contract  for  street 
paving-  here  at  $171,708.  A  number  of  residence 
streets  will  be  paved  with  asphaltic  cone.  One  or 
two  short  streets  in  wholesale  business  dist.  will 
be  paved  with  vitr.  brick. 

Ariz.,  Tucson — L,.  Hoopes,  Miami,  awarded  con- 
tract by  St.  Hwy.  Comm.  to  construct  12  V^  miles 
paved  road  between  Paso  Robles  and  the  Estrella 
Kiver,   San   Luis  Obispo  Co..   at  $270,767. 

Cal.,  Oakland — Bates  &  Borland,  Oakland,  award- 
ed contract  by  St.  Hwy.  Comn.  to  construct  12% 
miles  paved  road  betw.  Paso  Robles  and  the  Es- 
trella River,  San  Luis  Obispo  Co.,  at  $270,767. 

Cal.,  Sacramento — Lynn  S.  Atkinson,  C.  C.  Chap- 
man BIdg.,  Los  Angeles,  awarded  contract  for  pav- 
ing with  cone.  15.4  mi.  State  hwy.,  Kern  Co.,  at 
$258,261. 

Colo.,  Boulder — Strang  &  MeGuire  Co..  Utah  Sav- 
ings &  Tr.  Bldg.,  Salt  L.  City,  awarded  contract 
for  63,000  sq.  yds.  paving  in  business  dist.;  asph. 
on  cone,  base;  $202,689. 


Colo.,  Rocky  Ford— Strang  &  McGuire  Co..  Utan 
Savings  &  Tr.  Bldg.,  Salt  L.  City,  awarded  con- 
tract for  paving  23  blocks  Main  St.,  Warrenite- 
Bitulithic,    at    $161,854. 

Colo.,  Denvei--State  Hwy.  Dept.  let  contracts  to 
Monaghan  &  Cunningham.  1711  Market  St.,  Den- 
ver, for  grading,  draining  and  sand-clay  surfacing 
6,912  miles  Brush-Akron  Rd.,  P.  A.  P.  39,  Morgaa 
Co.,  at  $24,929;  4.497  mi.  Salida-Canon  City  Rd.: 
P.  A.  P.  113.  Chaffee  Co.,  at  $51,891,  3.087  mi.  Del> 
Norte-Saguache  Rd..  gravel  P.  A.  O.  100  Rio. 
Grande  Co.,  at  $23,298,  3.1341  mi.  Dolores-Cortez 
Rd.,  gravel,  P.  A.  P.  126,  Montezuma  Co.,  at  $29,- 
580;  J.  V.  Stryker,  1507  Blake  St..  Denver,  contr. 
for  gradmg,  draining,  etc.,  5.36  mi.  Peyton-Ramah. 
Rd.,  F.  A.  P.  65,  El  Paso  Co..  at  $45,247;  Mison, 
Clark  &  Teyssier,  204  W.  15th  St..  Pueblo,  for  grad- 
mg, draining  and  surfacing  4.091  mi.  rd— Bayfield 
to  Archuleta  Co.  line,  gravel,  P.  A.  P.  101,  La 
Platta  Co..  $41,378;  B.  O'Neil.  Meeker,  grading  & 
surfacing  1.8  mi.  Rifle-Meeker  Rd.,  F.  A.  P.  128, 
Rio  Blanco  Co.,  at  $14,321;  W.  B.  Cheek.  213  Plum, 
St.,  Ft.  Collins,  paving  1.333  mi.  Ft.  Collins-Love- 
land  Rd.,  cone,  F.  A.  P.  85,  Larimer  Co.,  $33,236; 
F.  C.  Dreher,  525  Coper  Bldg.,  Denver,  paving  1.117 
mi.  Longmont-Denver  Rd.,  cone.  F.  A.  P.  88, 
Boulder  Co.,  at  $29,643;  Denver-Brighton  Rd..  cone, 
F.  A.  P.  89,  Adams  Co.,  $86,795;  G.  A.  Dalgren.  So. 
Cimarron  St.,  La  Junta,  paving  1.377  mi.  La  Junta 
Cwink  Rd.,  cone.  F.  A.  P.  96.  Otero  Co..  at  $44,064; 
J.  H.  Rice,  Buffalo,  Wyo,,  paving  1.273  mi.  Denver- 
Arvada  Rd..  cone.  F.  A.  P.  120,  Jefferson  Co..  at 
$30,805;  Levy  Constr.  Co.,  Symes  Bldg..  Denver, 
bldg.  two-span  cone.  brdg.  on  La  Jara-Alamosa 
Rd..  P.  A.  P.  124,  Conejos  Co.,  $11,924;  L.  Robbins, 
Box  41,  Boulder,  bldg.  2  cone,  brdgs.  over  Brush. 
Gollow  Crk.,  and  Chandler  Crk.  on  Florence  Canon- 
City  Rd.,  and  Florence-Penrose  Rd.,  Fremont  Co., 
at  $3,632  and  $7,091,  respectively. 

Iowa,  Des  Moines— C.  O.  Mitchell,  S.  15th  St., 
Des  Moines,  awarded  contract  for  grading  Runnels 
Hwy.,  at  38i^c,  117,600  cu.  yds.  earth. 

Ky.,  Glasgow— R.  B.  Tyler  &  Co.,  144  S.  4th  St., 
Louisville,  awarded  contract  for  bldg.   11  miles  rd. 


KOLESCH 


XiMSTRUlVIENTS 

:  FOR  SERV;iCE-,  '^hJMlIM 


K^ 


Test  a  "KOLESCH"  Instrument 
— at  our  expense 

We  vyill  gladly  send  municipal  engineers  our  instrument  to 
test  without  any  obrigation  to  purchase  until  it  has  proved  its  worth. 
Kolesch  Transits  and  Levels  are  sturdy,  accurate  and  moderate  in  price. 
Every  detail  has  been  studied  to  give  an  instrument  that  can  be  counted 
on  for  unvarying  reliability  and  long  life. 

Send  tor  Catalog  lllustrallng  full  line  of  engineers'  end  dratstmen's  supplies 


Kolesch  &Company 

The  Popular  Kolesch 
New  York  City        "PIONEER"  TRANSIT 
No.  7710 


138  Fulton  Street 
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from  Glasgow  north  to  Hart  County  Line,  16  ft. 
wfdS..   Ky    rock  asph.  on  old  Telford  base,   at  abt. 

*^Md.?°Baltimore-State  Rds.  Comm.,  601  Guardian 
Bids  Baltimore,  let  contracts  for  pavmg  (1)  2^ 
mi  Td  from  Dt-nton  to  Prestons,  Caroline  Co. .  (2) 
IV,    mi     lateral    Joining   Salisbury    and    Ocean    Cit> 

Rin<.v  Horse  all  concrete,  to  A.  B.  banarmge  oc  '^•j.. 
BlacK  ±iorbe,  ail  i-^^ii-.-        .70495.    n     A.    Hannaman 

^oZfT^o":  S?.1sbu^^j'  (I)  Vt  ^36^Pie.^Constr    CO.. 

Edmondson  Ave..  Baltimore;   .f^).  1.96.904     (4).  *1W. 

^^^■:;'n  «st"°Pa"ul^^el?fnT&  ^M'  Princeton 
o,"^  J^H  Mt  Curve  Blvd  awarded  contract  for 
St.    and    Mt     ^"7*^    ,'*' ^  ■    4_city   limits   to   Lake 

flc  Way  link,  at  ♦345^070.        „       ^        Co       Jackson, 

-^M'^o.^;'Sew^;fg.'r?d-W     D^  ^-nerga.^^awarded 

Tlll^^y""   l86'668"stVds.     one   6-ft.   gravel   sur- 
faced pWement;^lso^  4  bndges.  j^^    contracts 
N.    Y..    Albany— State    MwyiJ  1^  ^^^      p^^^ 

for  improving  ^-69  «"■  '*^'™°to  H  W.  Patterson. 
1,    Rd     1559.    Allegany    Co.    to    H^«^j^_^j^.^,.jj 

^^'■"iVR^n  nutJhess  Co  to  Kennedy  Constr.  Co., 
Rd.,   S1530   Dutchess   k,o  .  ^ttica-Batavia    Part 

^'^'^^'insf  Genesee  Ca  to  Oatka  Engrg.  &  Constr. 
1,  Rd.  8022.  J^n^|=?sV-  8  37  mi.  Carthage-Antwerp, 
^<=-  Y''''J5'Jm  Jefferson  CoT  to  Smith  Bros. 
Part  3,  Rd.  8023.  •'|,"?r=^"'i2';9  522-  5.99  mi.  New 
Constr.    Co.     Lyons    Falls.    »259."_      ».3^  ^^ 

to    Malloy    C°nstr.    Co.     Schenectaoy.  ^^^^^ 

^■"t'Sv  ^f'^'tf  W  L  Lawton  Glens  Falls,  at 
nectady  Co  to  "j^-  t^-„v,v  Rd  8026.  T  oga  Co., 
$124,651:  725  mi.  Candor-Danby  kq    »u  ^        5  g^,^_ 

t°  N-  % Jnnvflie  Part  2  Rd  1569,  Cattaraugus 
manca-EUiottville.^art    i,    i^  Onon- 

•"*H  ^^o^'ro""  nd  ?3V  mi    ^V^ll'^™^^^^ 

ondago  Co..  ana  a.ai    u''-    ,  j^   g^^   Constr.    Co..    765 

Part    1.   Rd.    1535.    Rocklana  ^o.^  Rockland 

lage:  Lafayette  AYS;  ,?„  &  McEntegart.  Inc..  401 
^-  5'9°th'srNlW°T?rrCit'^.  at%23.9!7  and  ?32,674. 
respectively.  Bitulithic    Co..    Rich- 

^^SBJ-!A^  ar.2.t?-Ter\\  iT 
°Vh°i'J:'  Co^ Jii'b'u^^Mannix  Bros  Fmd^y  awa,^;^^ 
-n"d^^P^^^inT3.1SfS^3;fc.rG^reenvine-Coving- 

ton  Rd..  ti"^^-^'  -W —Healy  Constr.  Co..  Muskogee. 
aw°a'ded  r.ra?rfor"lf TniPes  grave,   road,  Musko- 

%.^a°:;.^^uf|ii|^ntracts    totah^^^^ 

^sSir^\J§  S>  6tl,^'ft^=  .to'^l-^r'tth^st 
IVlloV  ?o?al^$46lo'3'3f  Comstolk'l  fniedley.  8th 
I't':'  fii!°V6"o:  ;9th  -St  .  S132,346:  Evansto^  S  .,  ^|21.- 
tlU  3^fTavinris  ffbl^T-in^'co^c.' without  special 

!,ept°"ofo?egfn  to^pave  approx.  10  miles  hwy.   at 

5321,056.  Comn.   let   contract   tor 

°r«-  ,^r?L?'"~    Wood  River    Mosior  Sec.  Colum- 

Ef^"SfverSe.;':'l6"ft°^wWr  Hood  River  and  Wasco 


Cos,  to  A.  O.  Kern.  Portland,  at  1350.915;  6.72  mi. 
Forest  Grove,  Gaston  Sec,  Tualatin  Valley  hwy., 
16  ft.  wide,  Washington  Co..  also  grading  5.12 
miles  Barclay  Springs.  Tammis  Mill  Sec.  and  the 
Dallos-California  Hwy..  Klamath  Co.,  to  Warren 
Constr.  Co.,  Journal  Bldg..  Portland,  at  $224,754  and 
$69,122,  respectively;  8.57  miles  Salem  So.  Section, 
Pacific  Hwy..  Marion  Co.,  to  J.  E.  Bonnell,  760 
Commerce  St..  Tacoma,   at  $280,139. 

Pa.,  Harrisburg — St.  Hwy.  Commr.  Lewis  B. 
Sadler,  awarded  contrs.  for  road  impvts.  in  8  coun- 
ties as  follows:  John  Herman,  Latrobe,  Pa.,  to 
build  6895  ft.  one-course  rein.  cone,  rdway..  Route 
68  New  Alexandria  and  Salem  twp..  Westmore- 
land Co.,  at  $89,577;  Chester  General  Contracting 
Co.  East  Liverpool.  Ohio,  for  constr.  of  26,953 
ft.  cone.  Route  204,  Darlington  Boro.  and  Darling- 
ton Twp.,  Beaver  Co..  at  $547,676;  Hevman  and 
Goodman.  Jersey  City,  N.  J.,  to  build  36,706  ft 
cone,  rdway..  Route  151.  Doylestown  Boro.  and 
Warrington  and  Doylestown  Twps..  Bucks  Co..  at 
$417  713:  Torquato  Brothers'  Co..  Windber,  Pa.,  to 
build  16.819  ft.  cone,  rdway.  Route  222,  Scalp  Level 
Boro.  &  Richland  Twp.,  Cambria  Co..  at  $205,361: 
Souder  Constr.  Co..  Lancaster.  Pa.,  for  constr.  of 
11  459  ft.  rdway.  Routes  41.  42,  44,  123  and  298, 
Gettysburg  Boro.  and  Cumberland  Twp..  Adams 
Co.,  at  $174,090;  Chas.  H.  Fry  Constr.  Co.,  Erie. 
Pa.,  for  constr.  of  9.924  ft.  cone,  rdway.  on  Route 
86.  E.  Springfield  Boro..  Erie  Co.,  at  $108,716; 
T  L  Evans  &  Sons,  Danville.  Pa.,  for  constr.  of 
19  487  ft  rdway.  on  Route  3,  Cooper  &  Montour 
Twps..  Montour  and  Columbia  Cos..  at  $228,036.  On 
first  3  projects  mentioned  and  on  fifth  project, 
borough  pays  cost  of  extra  width  of  paving. 

S  C,  Newberry — Southern  Paving  &  Constr.  Co.. 
east  11th  St..  Chattanooga,  Tenn.,  awarded  contract 
for  paving  various  streets,  at  abt.   $180,000. 

Tenn  Jackson — E.  D.  Harvey  &  Co.,  Memphis. 
Tenn..  awarded  contract  by  St.  Hwy.  Dept  for 
56%  miles  State  Hwy..  Madison  Co..  at  $198.(80. 
Tenn..  fvlemphis— Oliver  Constr.  Co..  Little  Rock, 
awarded  contract  for  cone,  surtacing  rd.  from 
Memphis    to  Marion.    8i^    miles,    at    $255,200. 

Tenn..  Sparta— .\.  F.  Beardon,  Birmingham, 
awarded  contract  for  13 1^  miles  St.  Hwy.  No.  1. 
White  Co..   at  $354,240.  ^        ^  „ 

Tex  Fort  Worth — Texas  Bitulithic  Co..  Dallas, 
award,  contr.  for  140.000  sq.  yds.  street  paving 
at  $494  200 

Tex..'  Marlln— Cook  &  Arrington,  Crockett.  Tex., 
and  Harris  &  Powell.  Tyler.  Tex.,  awarded  con- 
tract for  46  miles  of  roads  at  $308,000.  43,633  cu. 
yds.  gravel  surfacing.  .       ^     .„ 

Tex.,  Marshall— Harrison  Co.  let  contract  to 
Smith  Bros..  Crockett,  and  Healy  Constr.  Co.. 
Dallas  for  24.9  miles  hwy.  No.  8.  12  ft.  wide,  gravel 
base,   at  $263,436.  ,      ^    „  j 

Tex.,  Rusk— Smith  Bros..  Crockett.  Tex.,  siward- 
ed  contract  for  impvt.  of  40  miles  of  roads,  Chero- 
kee Co..  at  $200,000.  ,  „       „         ».       ir 

Va.,  Martinsville— G.  T.  Franklin  Bassetts.  Va.. 
awarded  contr.   for  10  miles  sand  clay  rd.,   $250,000 

^^Vai^^Wytheville— Wise  County  let  $350,000  con- 
tracts for  road  construction  as  follows:  t..  w. 
Scott-rold  from  Appalachia  to  Linden:  Wise 
Constr  Co.— road  from  Big  Stone  Gap  to  East 
Stone  Gap.  etc.;  Collier  &  Bruce— road  from  St 
Paul  to  Russell  Co.  line:  Berks  Constr.  Co.— road 
from  Norton  to  Wise.  All  waterbound  macadam, 
with  exception  of  Norton-Wise  road,  which  will  be 

*''wTsh'"^OIyrpia-Following  contracts  let  for 
state  highway  work:  Olympia  Hwy..  Thur.stoh 
County  line  to  Kamilche.  Mason  County,  to  Wood 
B?os  &  Tomei.  Pt.  Angeles,  at  $114,522:  Nafonal 
Pk  Hwy..  Muck  Crk.  to  Ohop.  Pierce  Co..  to  J.  W. 
HoVer  &  Co..  Everett,  at  5153.097:  Pacific  Hwy.  at 
brdg  over  Xisqually  River.  Pierce  and  Thurston 
Cos  Nisqually  embankment,  to  Anderson  &  Lillje- 
back.  Tacoma.  at  $28,939:  Pacific  Hwy  Blanchard 
to  Allen  Skagit  Co..  to  Skagit  Constr.  Co..  Mt. 
Vernon  at  $192,383;  Pacific  Hwy..  Pioneer  to  La 
Center!    Clark    Co..    to   T.    M.    Morgan.    Everett,    at 

*^W.*vk.,  Martinsburg-P.  Flanigan  &  Sons  Balti- 
more   awarded  contr.  lor  street  paving  at  $184,040. 

Wis.,  Green  Bay— Following  contracts  let  for  road 
work  Green  Bay-West  De  Pere.  Green  Bay- 
Manitowoc  Green  Bay-Shawano  roads. ^o  Rudolph 
Hansen  Co..  Green  Bay.  at  $279,896.  Bay  hiore 
Benderville  Rd.  to  Ed.  Shuster.  Denmark,  at  $19.- 
6M:  Hmiiboldt  Rd..  to  Brogan  &  Bums.  Green  Bay. 
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Motor  Truck  Operation  and  Accounting  LXX 


SHOULD  ROAD  CONTRACTORS 

BUY  OR  HIRE  MOTOR 

TRUCKS? 

Several  expressions  of  opinion  of  men 
in  the  motor  truck  industry  on  whether 
it  is  better  for  road  contractors  to  buy 
motor  trucks  or  sublet  their  hauling  work 
to  motor  hauling  contractors,  were  pub- 
lished in  the  May  issue.  Some  additional 
opinions  are  here  expressed.  H.  C.  Ho- 
rine,  of  the  International  Motor  Co.,  of 
New  York  City,  writes: 

"It  is  obvious,  as  in  any  other  kind 
of  work  where  the  hauling  to  be  done 
amounts  to  considerable  volume,  such  that 
the  trucks  can  be  kept  working  a  satis- 
factory number  of  days  per  week  and 
weeks  per  year,  that  there  can  be  no 
economy  in  contracting  with  others  to 
operate  trucks  at  a  rate  to  cover  the  cost 
of  operation  plus  a  profit  for  the  truck- 
men. If  the  road  contractor  can  operate 
his  own  trucks  as  economically  as  the 
truckman  owning  his  trucks  he  is  simply 
saving  the  profit  which  he  would  other- 
wise have  to  pay  the  truckman. 

"The  advantages  of  the  road  contractor 
owning  his  own  equipment,  in  addition 
to  this  fundamental  one  of  cost  of  haul- 
age, are  many. 

"For  example:  It  is  possible  for  the 
road  contractor  to  employ  a  perfectly 
standardized  fleet,  standardized  not  only 
as  to  make  of  truck  but  as  to  capacity 
and  special  body  and  hoist  equipment. 
This  standardization  tends  to  keep  all  of 
the  trucks  moving  at  approximately  the 
same  speed  so  that  work  may  be  laid  out 
and  scheduled  accurately  so  that  there  is 
no  congestion  of  trucks  or  delay  at  the 
various  operations  due  to  the  trucks  hav- 
ing different  speeds.  The  trucks  may  all 
have  lhe  s"me  size  and  speed  and  conse- 
quently loading  and  unloading  of  the  ma- 
terial will  be  uniform.  If,  for  instance, 
the  trucks  are  being  loaded  by  a  steam 
shovel  a  standardized  fleet  will  each  take 
the  same  number  of  buckets  of  material; 
if  they  are  dumping  gravel,  sand,  rock, 
asphalt,  etc.,  each  load  will  be  of  the 
same  quantity  nnd  so  may  be  more  easily 
spotted  along  the  job.  All  trucks  will  be 
the  same  wheel  gpge  and  so  may  follow 
the  same  ruts  on  new  ground.     All  may 


be  of  large  capacity,  which  not  only  makes 
for  a  lower  cost  per  unit  of  load  handled, 
such  as  per  yard  or  per  ton,  but  means 
less  total  loading,  maneuvering  and  un- 
loading time;  fewer  vehicles  to  keep  track 
of;  and  less  interference  with  the  work 
of  the  road  construction  gangs. 

"It  is  sometimes  of  advantage  for  a 
contractor  to  own  his  own  trucks  when 
the  volume  of  work  to  be  done  is  not 
uniform,  inasmuch  as  in  the  event  of  an 
extra  amount  of  hauling  being  required 
overtime  or  extra  shifts  may  be  handled 
without  difficulty  and  without  exorbitant 
extra  charges,  or  if  it  is  necessary  to 
withdraw  one  or  more  trucks  temporarily 
or  cut  down  the  amount  of  work  done 
by  each,  it  is  not  necessary  to  pay  for 
work  not  accomplished  nor  is  there  any 
difficulty  about  resuming  the  full  sched- 
ule of  work  when  It  is  again  required. 
With  hired  trucks  it  is  not  possible  ta 
lay  up  a  truck  at  will  and  have  it  in- 
stantly available  upon  demand. 

"It  is  oftentimes  impossible  to  secure 
trucks  of  uniform  tonnage  or  speed  when 
they  are  hired  from  truckmen  and  the 
rate  per  day  to  be  paid  therefore  some- 
times is  not  entirely  equitable  In  eacb 
case.  There  is  also  some  danger,  where 
hauling  is  done  on  a  tonnage  basis,  of 
operators  overloading  their  trucks,  which 
in  the  case  of  a  new  roadbed  often  does 
considerable  damage  and  which  would  be 
eliminated  were  the  proper  distribution 
of  weight  to  tire  width  adhered  to.  In 
the  case  where  a  number  of  trucks,  say 
from  eight  upwards,  are  to  be  used  on 
a  job  it  is  often  not  possible  to  hire  the 
entire  number  required  from  one  truck- 
man and  accordingly  the  cost  of  maintain- 
ing small  fleets,  particularly  mixed  fleets, 
is  higher  than  when  the  entire  fleet  is 
of  one  type  and  maintained  in  one  shop." 

Mr.  George  E.  Schumacher,  secretary  of 
the  Available  Truck  Company,  Chicago, 
writes: 

"The  average  contract  for  road  building 
we  understand  is  let  on  a  time  basis. 
Regardless  of  whether  this  is  a  fact  or 
not,  it  is  only  reasonable  to  expect  that 
the  contractor  would  make  an  effort  to 
complete  his  work  in  as  short  a  time 
as  possible.  We  believe  that  better  effi- 
ciency could  be  had  by  owning  his  own 
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PAC  KARD 


Two  Years  of  Work  Without  an  Overhaul 


Through  more  than  two  years  a 
Packard  Truck  has  carried  capacity 
loads  on  new  and  old  roads  for  the 
county  commissioners  at  Newberry, 
Michigan.  It  does  not  yet  require 
an  overhaul. 

The  Packard  Truck  is  durable.  It 
is  able  and  powerful.  In  hardest 
hauls,  in  exacting  service  and  in 
unresting,  dogged  toil,  the  Packard 
goes  on  year  after  year,  earning 
money  for  its  owner. 

Before  ever   a   Packard   is   sold. 


Packard  transportation  engineers 
analyze  the  work  to  be  done  and 
then  recommend  that  Packard  best 
suited  to  meet  all  conditions. 
Packards  are  so  rated  to  their  jobs 
that  they  can  do  better  hauling  at 
lower  cost. 

Owners  of  Packard  Trucks  have 
the  advantage,  too,  of  local  service 
facilities  established  nationwide  to 
help  maintain  all  Packard  Trucks  at 
the  highest  possible  level  of  earning 
ability. 


PACKARD    MOTOR    CAR    COMPANY     •    DETROIT 

(Zsh  the  man  uvho  owns  one 
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trucks  -which  would  give  him  absolute 
control  of  his  equipment  at  all  times. 

"One  of  the  largest  problems  facing 
road  contractors  is  to  keep  the  trucks 
in  operation.  Very  often  the  construc- 
tion is  being  done  several  miles  from 
either  a  town  or  garage.  An  individual 
owner  is  paid  on  a  tonnage  basis  and 
he  makes  a  special  effort  to  haul  as  many 
loads  per  day  as  possible.  Ver>'  often 
when  he  is  running  low  of  oil  or  if  his 
truck  should  need  other  attention,  he  sees 
nothing  but  the  "dollar"  for  delivering 
his  load.  Very  often  this  neglect  results 
in  serious  trouble  which  places  his  truck 
out  of  commission  for  several  hours  or 
possibly  days,  in  which  event  the  con- 
tractor would  he  compelled  to  hire  ad- 
ditional trucks. 

Consider  the  possibility  of  a  contractor 
operating  ten  of  his  own  trucks  on  a 
road  building  job.  One  man  would  be 
sufficient  to  oversee  the  care  of  these 
trucks  and  compel  the  chauffeurs  to  oil 
and  grease  and  care  for  their  trucks  at 
regular  times.  Sufficient  supplies  repre- 
senting a  very  small  investment  would  be 
kept  on  the  job  at  all  times  to  take  care 
of  this  service. 

"Our  experience  with  dump  trucks  on 
road  building  work  has  convinced  us  that 
this  is  one  of  the  hardest  kinds  of  serv- 
ices and  the  most  severe  test  that  motor 
truck  equipment  can  be  put  to. 

"Some  owners  who  are  operating  from 
one  to  three  trucks  for  contractors  inform 
us  that  the  average  life  of  the  motor 
truck  on  such  work  is  two  years  as  a 
maximum.  This  is  considering  only  high 
grade  trucks.  We  believe  that  if  these 
trucks  were  properly  cared  for  and  not 
driven  at  excessive  speeds  that  at  least 
two  years  could  be  added  to  their  life. 

"We  have  not  referred  to  the  profits 
which  are  derived  by  contract  hauling. 
Unquestionably  these  people  are  making 
money.  We  believe  that  the  contractor 
would  add  to  his  profits  by  owning  and 
controlling  his  own  equipment.  We  have 
been  given  to  understand  that  some  of  the 
largest  contractors  in  Chicago  own  their 
own  trucks,  but  do  not  acknowledge  this 
fact.  No  doubt  they  have  found  it  a 
profitable  investment  or  they  would  not 
continue  to  operate  their  own  equipment." 


TRANSPORTATION  EQUALITY 

By   M.    L.    Pulcher,    Vice-President   and    Gen- 
eral Manager   Federal   Motor   Truck- 
Co.,  Detroit,  Mich. 

Many   states   are   proposing  legislation 
to  limit  the  load  that  can  be  carried  by 


a  motor  truck  to  such  a  degree  that  thou- 
sands of  firms  and  men  now  owning 
heavy  duty  equipment  will  be  forced  out 
of  business,  and  the  capital  invested  in 
their  trucks  will  be  almost  a  total  loss. 
Also,  state  and  national  taxation  of  mo- 
tor trucks  and  passenger  cars  is  being 
carried  to  an  unreasonable  point. 

It  seems  that  the  old  table  of  killing 
the  goose  that  laid  the  golden  eggs  ha.s 
been  forgotten,  for  motor  trucks  are  one 
of  the  greatest  aids  to  commerce  that  we 
have  today.  Motor  trucks  hauled  1,200,- 
000  tons  of  freight  in  this  country  in  1920. 
This  stupendous  tonnage  was  almost 
one-half  that  carried  by  the  railroads  in 
the  same  twelve  months,  which  amounted 
to  2,504,000,000  tons. 

These  figures  do  not  represent  a  com- 
petitive tonnage,  however,  for  most  of 
the  goods  hauled  by  the  trucks  were  also 
hauled  by  the  railroads,  and  vice-versa. 
If  the  fast  motor  haulage  had  not  fed  the 
railroads,  then  the  latter  could  not  have 
transported  this  great  volume.  On  the 
other  hand,  if  the  railroads  had  not  borne 
the  burden  of  the  long  haul,  then  the 
trucks  could  not  have  had  the  shipments 
to  deliver  at  the  other  end. 

But  there  are  other  ways  in  which  the 
motor  truck  helps  business  and  govern- 
ment besides  quantity  of  goods  hauled. 
The  profits  made  in  manufacturing  them 
are  taxed  by  the  government.  An  addi- 
tional excise  tax  is  collected  on  the  sale 
of  each  motor  truck.  The  eventual  owner 
also  pays  a  state  license  tax  usually 
based  on  horse  power  and  weight.  And 
in  addition  to  all  this,  some  states  are 
now  collecting  a  fixed  sum  for  heavy  duty 
trucks.  In  others,  as  before  stated,  they 
are  ruling  heavy  duty  trucks  off  the  road 
— or  taxing  them  off — which  amounts  to 
the  same  thing  in  the  end. 

There  are  five  main  means  of  trans- 
portation today — steam,  electric,  inland 
waterways,  motor  vehicle,  and  horses. 
Each  one  is  particularly  suited  to  certain 
kinds  of  transportation,  and  should  be 
allowed  to  do  that  haulage  tor  which  it 
is  fitted  with  the  least  hindrance.  They 
all  serve  the  public,  which,  in  the  end, 
is  the  government.  There  should  be  no 
discrimination  against  any  one  of  these 
as  opposed  to  the  other.  Each  should 
grow  and  develop  in  proportion  to  its 
usefulness  to  the  country.  Certainly, 
motor  truck  owners,  because  they  are 
making  a  fair  living,  should  not  bear  a 
disproportionate  part  of  the  expense  of 
government,  nor  should  trucks  be  legis- 
lated off  the  roads  or  taxed  where  other 
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The  Pacemaker 

It  is  a  big  advantage  to  owners  to  buy 
a  modern  up 'to -date  truck  which  em^ 
bodies  every  recent  improvement  that 
truck  engineering  has  developed.  No 
change  of  design  is  introduced  by 
Pierce -Arrow  until  proven  in  use. 


Until  war  demands  interfered, every  improvement 
developed  was  introduced  in  current  production. 
Experimentation  went  right  on.  Now  these 
improvements  are  embodied  in  present  Pierce- 
Arrows.    They  are  the  most  efficient  trucks  made. 


Ar 


lerce 
row 


CHASSIS  PRICES 
2 -ton  $3750 
3!.ton     4950 
5 -ton      5700' 

All  Prices  F.O.B,  Buffalo 


THE     PIERCE  ARROW     MOTOR     CAR     COMPANY.     BUFFALO,    N      Y. 
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forms  of  highway  transportation  are  not. 

It  someone  answers,  "The  automobile 
and  truck  spoil  our  good  roads,"  Just 
ponder  over  this  fact — it  is  the  automo- 
tive vehicle  that  has  brought  us  the  bet- 
ter highways,  and  has  contributed  largely 
to  their  maintenance.  Two-thirds  of  the 
9,000,000  automobile  and  1,000,000  trucks 
are  owned  by  people  whose  incomes  are 
$4,000  or  less  per  year.  Ninety  per  cent 
of  these  car  owners  use  their  passenger 
cars  more  or  less  for  business. 

As  far  as  traffic  laws  are  concerned, 
motor  truck  manufacturers  and  motor 
truck  operators  are  agreed  that  there 
should  be  laws  governing  the  gross 
weight,  width  and  length  of  vehicle  and 
load,  and  that  the  first  of  these,  the 
weight,  should  be  on  the  tire-inch  basis, 
but  they  feel  that  all  states  should  have 
a  uniform  law.  Much  motor  trucking  to- 
day is  interstate,  and  as  they  are  regu- 
lated today  operators  never  know  wheth- 
er they  are  breaking  the  laws  until  they 
are  held  for  some  infraction.  Indeed,  in 
many  states  the  laws  are  so  unreason- 
able that  all  truck  owners  are  automat- 
ically infringing  on  the  regulations. 

The  Federal  Highway  Council  Uniform 
Road  Law  is  eminently  fair,  we  believe, 
to  all  roads  and  to  all  truck  owners.  This 
law  limits  gross  weight  to  28,000  lbs.  and 
800  lbs.  per  tire-inch,  and  speeds  on  pneu- 
matic tires  up  to  this  limit  of  weight  to 
25  miles  per  hour.  Lesser  speeds  are 
provided  for  different  weights  on  solid 
tires.  Fifteen  states  have  already  adopted 
this  law,  which  is  endorsed  by  many 
highway  officials  and  associations.  Leg- 
islation that  limits  weight  and  speed  of 
--jotor  trucks  should  be  the  same  the 
country  over,  the  same  as  that  govern- 
ing rates  on  common  carriers.  These 
laws,  properly  enforced,  would  then  gov- 
ern truck  operation  properly,  prevent  un- 
due injuries  to  the  road,  and  be  fair  to 
all  concerned. 

That  our  present  national  government 
realizes  these  things,  and  will  eventually 
bring  about  an  equality  of  burden  on  the 
various  forms  of  transportation  is  our 
firm  belief,  based  somewhat  on  President 
Harding's  own  statement  that,  "The  mo- 
tor vehicle  has  become  an  indispensable 
instrument  in  our  political,  social  and  in- 
dustrial life,  and  highways  are  not  only 
feeders  to  the  railroads  and  afford  relief 
from  their  local  burdens,  but  they  are 
actually  lines  of  motor  traffic  in  inter- 
state commerce." 

This  view  is  shared  by  many  men  high 
in  government  and  state  offices,  and  will. 


no  doubt,  be  an  influence  to  discourage 
discriminatory  legislation  such  as  is  be- 
ing now  proposed  in  many  states,  as  well 
as  to  influence  a  sane  and  less  discrimi- 
nating taxation  program. 

It  is  certain  that  the  automobile  and 
truck  are  vehicles  of  usefulness.  They 
are  common  conveyances,  necessary  to 
the  business  man,  professional  man  and 
the  farmer.  Such  an  additional  tax  on 
them  as  was  recently  proposed  by  Sec- 
retary of  the  Treasury  Mellon  would  be 
as  senseless  as  one  levied  on  the  farmer's 
horse  and  wagon  or  upon  every  boat  ply- 
ing our  rivers  and  lakes. 


MOVING  BY  MOTOR  TRUCK  FROM 

CHICAGO  TO  INDIANAPOLIS— 

"A  PERSONAL  NARRATIVE" 

Several  full  issues  of  this  motor  truck 
section  in  recent  years  have  been  devoted 
to  the  Intercity  and  Interstate  Haulage 
of  Freight  in  Motor  Trucks  Over  the 
Highways,  and  in  nearly  every  issue  of 
this  section  some  facts  and  figures  have 
been  published  on  this  subject.  We  have 
consistently  advocated  the  use  of  trucks 
for  short-haul  freighting,  so  when  the 
editor  had  occasion,  recently,  to  move  his 
housefurnishings  from  Chicago  to  Indian- 
apolis he  was  pleased  to  take  his  own 
prescription  and  shipped  the  goods  by 
truck.  In  order  to  record  some  facts  and 
impressions  with  reference  to  this  per- 
sonal experience  in  motor  transportation, 
for  the  use  of  others,  the  editor  is,  for 
the  first  time,  breaking  his  self-imposed 
rule  never  to  mention  himself  or  any  of 
his  affairs  in  the  columns  of  this  maga- 
zine, which  is  made  by  and  for  its  read- 
ers. Perhaps  this  one  lapse  in  the  ob- 
servance of  the  editorial  proprieties  will 
be  pardoned  by  readers  because  of  the 
specific  information  given.  Previous  ar- 
ticles have  been  written  from  the  view- 
point of  the  motor  industry  while  this  is 
from  the  viewpoint  of  the  man  who  paid 
the  bill. 

While  sentiment  favored  the  truck,  the 
choice  was  made  strictly  on  a  business 
basis.  The  complete  cost  of  moving  the 
furniture  in  seven  rooms  from  an  apart- 
ment on  the  third  floor  in  Chicago  to  one 
on  the  first  floor  in  Indianapolis  was  $195. 
This  figure  covered  the  round-trip  of  the 
truck,  which  ran  empty  one  way.  It  also 
included  war  tax  and  insurance  for  $2,000 
against  fire,  theft,  collision,  upset  or 
flood.  The  distance  between  the  cities  is 
an  even  200  miles,  by  the  route  traversed. 
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fUel  of  10  special  Kxssft   Rt<adkinldet»'    ]  ru(k»-    <apacity  3  boUhns  oj  one  yard  each. 


Kissel  Road -Builders'  Service 


Includes— 


1 — Properly  designed  truck  to  carry  3 
batches  of  1  yard  each  to  the  mixer. 

2 — Kissel  designed  measuring  boxes 
dump  correct  amounts  of  sand  and 
gravel  into  the  truck  almost  in- 
stantly. 

3 — Turn-table  thai  turns  loaded  truck 
ahead  of  mixer  in  a  few  seconds. 

4— Proper  supervision. 

The  above  service  made  possible  delivering  a 
load  of  3  batches  to  the  mixer  every  5  to  6 
minutes,  using  10  Special  Kissel  Road-Builder 
Trucks  on  a  6  mile  haul  or  12  miles  round  trip. 

For  Jurlhcr  data  and  pholo^raphs  addiess. 

Kissel  Motor  Car  Co.,  Hartford,  Wis.,  U.  S.  A. 
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About  40  miles  of  this  distance  is  over 
paved  city  streets  or  concrete  highways 
and  the  balance  is  over  waterbound  ma- 
cadam and  gravel  highways  which  are 
in  good  condition.  The  truck  left  Chi- 
cago at  4:30  one  afternoon  and  reached 
its  destination  in  Indianapolis  at  5  o'clock 
the  next  afternoon.  Thus  but  241/2  hours 
were  required  for  the  trip  and  the  mov- 
ingmen  took  3  hours  off  during  the  night 
to  catch  a  bit  of  sleep. 

The  truck  was  of  5  tons  rated  capacity 
with   van  body  and   long  tailgate. 

It  was  not  necessary  to  crate  the  furni- 
ture in  moving  by  truck,  and  it  naturally 
follows  from  this  that  uncrating  was  also 
unnecessary.  Books  were  boxed  for  con- 
venience in  handling  and  dishes  and 
glassware,  of  course,  were  packed,  but 
with  these  two  exceptions  crating,  boxing 
and  packing  were  dispensed  with  en- 
tirely, even  in  the  case  of  "pictures  on 
the  wall."  The  movers  simply  carried 
the  furniture  out  of  one  apartment, 
loaded  it  onto  the  truck,  swathed  it  in 
retired  bed  quilts,  and  later  unloaded  it 
and  carried  it  directly  into  the  other 
apartment  and  their  work  was  done.  Not 
a  dish  was  broken  and  the  few  mmor 
scratches  sustained  by  the  furniture  were 
no  more  than  is  commonly  experienced 
in  any  move,  however  short. 

The  balance  of  the  story  pertains  to 
what  might  have  been  had  we  moved  by 
rail.  In  that  case  there  would  have  been 
a  charge  of  at  least  $25  for  cartage  in 
each  city.  Crating  for  rail  shipment,  and 
to  withstand  the  onslaught  of  the  rail- 
way freight  handlers,  would  have  cost  at 
least  $125  from  estimates  submitted. 
Freight,  would  have  been  $80.  Thus  the 
cost  of  rail  shipment  would  have  been  at 
least  $255  or  $60  more  than  by  truck. 
Nothing  is  included  in  this  figure  for 
uncrating,  which  probably  would  have 
been  done  by  the  nominal  head  of  the 
house  without  pay.  It  probably  would 
have  taken  a  full  week  to  ship  by  rail, 
promises  to  the  contrary  notwithstand- 
ing, judging  by  recent  experience  in  ship- 
ping office  furniture  between  the  same 
cities. 

The  avoidance  of  grief  in  using  the 
truck  was  considerable,  for  it  was  neces- 
sary merely  to  engage  the  intercity 
mover,  whereas  in  moving  by  rail  it 
would  have  been  necessary  to  hire  two 
movers,  one  in  each  city,  and  to  nego- 
tiate with  the  railroad  operatives  for  the 
use  of  one  of  their  numerous  but  elusive 
freight  cars.  All  the  worry  incident  to 
awaiting  the   receipt   of  the   car  for   use 


and  its  later  arrival  at  its  destination 
was  eliminated  by  the  simple  device  of 
engaging  the  truck,  which  came  when  it 
was  called  and  went  where  it  was  told 
without   delay. 

But  one  point  remains  to  be  mentioned 
and  that  is  one  which  will  be  appre- 
ciated by  anyone  who  has  had  occasion 
to  move.  The  crating  for  rail  shipment 
would  have  required  the  services  of  at 
least  three  expert  craters  for  three  full 
days  and  the  muss  and  racket  they  would 
have  made  is  more  easily  imagined  than 
experienced.  Thus  this  crowning  offense 
against  domestic  tranquility  was  avoided 
by  the  wonderful  ease,  directness  and 
flexibility  of  motor  transportation.  We 
are  much  obliged  to  the  motor  truck  and 
to  the  hard,  smooth  highway. 


MOTOR  TRUCK  NEWS  NOTES 

L'sin^  Truck  to  Pump  City  Water  Supply 

One  of  the  most  novel  uses  of  a  truck 
yet  reported  is  that  of  pumping  a  city's 
water  supply. 

The  title-page  illustration  shows  an 
FWD  fire  truck  at  Clintonville,  Wis- 
consin, pumping  water  for  that  city's  sup- 
ply into  a  tower,  shown  in  the  distance, 
which  is  164  ft.  above  the  pumping  sta- 
tion and  approximately  one  mile  away 
from  it. 

During  a  recent  electrical  storm  the 
motors  used  at  the  pumping  station  in 
that  city  were  burned  out  and,  in  the 
emergency,  the  fire  truck  was  called  upon 
and  filled  the  bill  in  a  very  efficient 
manner.  The  truck,  equipped  with  a  500 
gal.  pumper,  was  located  near  the  city's 
well  and  the  intake  nozzle  lowered  into 
the  water.  The  water  was  pumped 
through  two  lines  of  hose  which  were 
connected  to  the  pipe  lines  inside  of  the 
pumping  station. 
7s  Your  Motor  Truck  Remty  for  Summer? 

The  sweltering  days  of  summer  will 
soon  be  with  us  and  service  stations  will 
again  be  filled  with  heat-afflicted  motor 
trucks.  Will  your  truck  be  in  the  steam- 
ing-radiator  line?  Or  is  it  prepared  to 
give  uninterrupted  service  during  the 
summer  months? 

Overheating  and  other  common  hot 
weather  troubles  are  usually  due  to  lack 
of  forethought  and  to  mistakes  that  can 
be  easily  avoided.  The  main  points 
which  require  attention  are  briefly  out- 
lined below  by  A.  F.  Masury,  chief  engi- 
neer of  the  International  Motor  Company, 
manufacturers  of  Mack  trucks. 

1.     Do  you  understand  the  truck's  cool- 
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You  cannot  get  a  truck  that  is  better 
suited  to  your  business  than  a  Federal 

There  is  a  capacity  built  to  fit  your  needs— 
a  body  made  to  meet  your  requirements 

Federal  engineers  know  the  needs  of 
business — and  build  Federal  trucks  to 
efficiently  and  economically  fit  them 


One  to  Seven   Ton  Capacities 

T\/f  unicipal  officials  are  conservative 
purchasers.  They  buy  only  the 
best — tested  and  proved  through  the 
years.  Their  preference  for  Federal 
is  due  to  its  known  value — its  sterling 
record  of  performance  during  the 
11  years  of  its  manufacture.  This  is 
one  of  nine  Federals  in  the  various 
city  departments  of  Jersey  City,  N.  J. 

FEDERAL  MOTOR  TRUCK  CO. 

35  Federal  Ave.  DETROIS,  MICH. 


In  writing  to  advertlaers  please  mention   Municipal   and   Countt   BNSiNxasiNa 


18 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LX.  No.  6 


ing  system  thoroughly?  If  not,  now  is 
the  time  to  go  over  it  carefully  and  find 
out  all  there  is  to  know  about  it.  See 
that  the  flow  of  water  is  not  impeded 
by  any  sort  of  obstruction  and  that  the 
overflow  pipe  is  not  bent  below  the  level 
of  the  base  of  the  radiator  filler.  Be 
sure  that  the  overflow  pipe  is  not  clogged 
or  flattened. 

2.  Is  the  radiator  clean?  The  front 
of  the  radiator  should  be  free  from  dirt, 
license  plates  and  signs.  Also,  the  back 
of  the  radiator  should  be  unobstructed 
so  that  nothing  will  impede  the  circula- 
tion of  the  air. 

3.  Are  the  hose  connections  water- 
tight and  is  the  hose  in  good  condition? 
Be  sure  that  the  rubber  has  not  been 
affected  during  the  winter  by  an  anti- 
freeze solution.  Only  the  best  quality 
rubber  hose  should  be  used,  as  the  Itiside 
tubing  of  cheap  hose  is  easily  worn  away 
and  the  rubber  particles  carried  along 
with  the  water  clog  up  the  radiator. 

4.  Does  the  fan  turn  freely  and  is 
the  belt  tension  right?  The  fan  should 
be  clean  and  its  bearings  should  be  well 
greased.  A  good  test  is  to  turn  the  fan 
by  hand  with  the  engine  shut  off.  If 
it  is  possible  to  slip  the  belt  easily,  but 
not  possible  to  spin  the  fan.  the  tension  is 
right. 

5.  Is  the  carburetor  choke  in  proper 
repair  so  that  it  opens  all  the  way?  Bet- 
ter open  the  seasonal  shutter  on  the  hot- 
air  tube.  Is  the  float  level  correct?  If 
too  high,  slight  flooding  will  cause  an 
over-rich  mixture. 

6.  Does  the  ignition  system  furnish  a 
spark  of  sufficient  strength?  A  weak 
spark  due  to  excessive  lubrication  of  the 
magneto,  dirty  breaker  or  distributor,  or 
weak  magnets,  will  have  an  effect  similar 
to  late  spark  timing  and  overheating  will 
result. 

7.  Are  the  valve  tappets  properly  ad- 
justed? They  should  have  from  0.008  to 
0.010  in.  clearance,  which  may  be  gauged 
by  about  the  thickness  of  an  ordinary 
post-card. 

8.  Are  the  cylinders  free  from  carbon? 
If  not,  remove  it. 

P.  Is  the  oil  in  the  crankcase  clean? 
Gasoline,  dirt,  or  other  foreign  substances 
will  impair  the  quality  of  the  oil  in  the 
crankcase  resulting  in  overheated  parts 
due  to  insufiicient  lubrication.  The  oil 
reservoir  should  be  drained  every  1,500 
miles,  the  walls  thoroughly  cleaned,  and 
a  fresh  supply  of  oil  should  then  be  put 
into   the  crankcase. 

10.  Are  you  using  the  right  grade  of 
oil?  Because  of  the  increased  tempera- 
tures it  is  often  advisable  in  summer  to 


use  a  heavier  grade  of  oil  than  in  winter. 

11.  Are  the  exhaust  pipe  and  muffler 
clean?  Practically  40  per  cent  of  the  heat 
of  combustion  escapes  through  the  ex- 
haust. It  follows,  therefore,  that  if  any 
part  of  the  exhaust  system  is  obstructed, 
a  part  of  this  heat  must  be  carried  off 
by  the  cooling  water,  which  will  natur- 
ally raise  its  temperature. 

12.  Are  the  brakes  free?  A  dragging 
break  will  cause  overheating  in  hot 
weather  that  might  not  occur  in  cool 
weather. 

Legislation  Does  Injustice  to  Truck  Users 
"Legislation  limiting  the  weight  of  mo- 
tor trucks  should  avoid  working  injustice 
upon  truck  owners  and  creating  confusion 
when  trucks  cross  state  lines,"  says  Mr. 
L.  B.  West,  President  of  The  West  Con- 
struction Company,  Chattanooga,  Tenn. 
"Recently  my  own  company  invested  ?50,- 
000  in  5-ton  trucks  and  had  no  sooner 
put  them  in  operation  than  state  legisla- 
tion was  passed  limiting  the  total  weight 
of  the  truck  and  load  to  7%  tons.  It  is 
a  known  fact  that  injury  to  the  road  is 
caused  by  the  weight  bearing  upon  each 
inch  of  tire  in  contact  with  the  road  sur- 
face. 

"The  only  just  and  practicable  basis  of 
restriction  is  to  provide  a  maximum 
weight  per  inch  width  of  tire.  The  maxi- 
mum weight  adopted  in  a  number  of 
states  is  800  lbs.  per  inch  width  of  tire. 
If  a  standard  basis  were  adopted  by  all 
of  the  states  the  truck  manufacturer  and 
truck  user  could  proceed  intelligently  and 
without  fear  of  having  their  product  and 
equipment  rendered  almost  useless  by 
confusing  and  conflicting  state  laws.  Traf- 
fic crosses  and  re-crcsses  state  lines  and 
it  is  an  unjust  absurdity  for  the  owner 
of  tracks  operating  legally  in  one  state 
to  find,  as  soon  as  ho  has  crossed  the 
state  line,  that  he  is  subject  to  heavy 
fines  and  even  imprisonment  for  using 
the  same  trucks  in  the  same  manner  on 
identically  the  same  kind  of  rords  as 
characterized  the  other  state. 

"Not  only  do  such  conditions  work  in- 
justice to  the  truck  manufacturer  and  the 
truck  owner  but  they  are  harmful  to  the 
taxpayer,  for  contractors  cannot  go  in' 
and  compete  in  states  where  a  large  por- 
tion of  their  equipment  may  be  birred 
from  use  and  where  the  contractors  who 
actually  bid  upon  work  are  restricted  to 
equipment  that  may  not  be  oper?ted  as 
economically  as  the  heavier  units.  Truck 
weight  regulation  is  desirable,  but  it 
should  be  based  upon  a  fairly  well  stan- 
dardized conception  of  the  justifiable  limit 
in  weight  per  inch  width  of  tire." 
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THE  GREAT  AMERICAN  DETOUR 

Any  discussion  of  present-day  practice 
in  layintc  out.  marking  and  maintaining 
highway  detours  becomes  an  elaboration 
of  tlie  obvious,  for  it  is  the  partial  or 
complete  failure  to  do  what  very  obvious- 
ly should  be  done  with  respect  to  detours 
that  makes  this  a  subject  worthy  of  dis- 
cussion. 

Last  month  we  called  attention  to  a  few 
of  the  fundamentals  of  this  situation.  De- 
tours should  never  be  inflicted  on  the 
traveling  public  except  where  absolutely 
necessary,  and  where  they  are  imperative 
they  should  be  made  as  short  as  possible 
and  made  and  maintained  as  smooth  as 
practicable.  Where  the  detour  is  over  an 
earth  road  this  road  should  be  properly 
maintained  with  the  machinery  commonly 
used  on  earth  road  maintenance.  If  a 
little-used  earth  road  becomes  a  much- 
used  detour,  then  money  should  be  spent 
to  put  and  keep  it  in  good  condition  dur- 
ing its  period  of  great  usefulness,  even  if 
the  money  so  spent  is  to  secure  merely  a 
temporary  benefit. 

A  variant  of  the  "weakest  link"  truism 
is  that  a  highway  is  no  better  than  its 
detours.  Recently  we  had  occasion  to 
drive  125  miles  between  two  cities  con- 
nected by  a  widely-known  highway.  Re- 
ports had  it  that  this  was  an  excellent 
hard-surfaced  highway  in  this  locality  and 
that  the  speed  with  which  it  could  be 
traversed  was  limited  only  by  law,  or  by 
the  best  speed  of  a  car,  or  by  the  driver's 
fancy.  So  the  road  was  described;  as 
found,  it  contained  just  five  detours,  three 
of  which  were  long,  rough  and  devious. 
That  these  detours  fix  the  hailing  limits 
for  this  highway  is  obvious,  and  it  is  also 
true  that  the  speed  and  satisfaction  with 
which  this  highway  may  be  used  with  a 
passenger  car  are  also  limited  by  them. 
All  of  them  were  necessary  because  of 
construction  operations  and  are  men- 
tioned merely  by  way  of  illustrating  the 
statement  that  "a  highway  is  no  better 
than  its  detours." 

It  seems  almost  incredible  that  detours 
are  not  kept  as  short  as  possible,  yet  sev- 
eral times  this  season  the  local  talent  has 
assured  us,  at  the  end  of  an  especially 
long  and  rough  detour,  that  had  we  gone 
thus  and  so,  contrary  to  the  official  mark- 
ings,  we   would   have   had   a   shorter   and 


smoother  ride.  In  some  cases  this  evi- 
dence was  convincing  in  spite  of  its  un- 
official and  hearsay  character. 

The  marking  of  detours  is  often  so  care- 
lessly done  as  to  suggest  to  the  bewil- 
dered stranger  that  the  markings  may  be 
sufficient  for  those  who  reside  in  the  lo- 
cality, but  they  certainly  are  not  suffi- 
ciently plain  to  serve  the  stranger's  needs. 
Detours  from  highways  known  to  carry 
tourist  traffic  should  be  very  plainly  and 
adequately  marked  from  end  to  end.  De- 
tours so  indifferently  marked  that  they 
cannot  be  followed  surely  in  broad  day- 
light by  a  sober  man  of  mature  years  and 
average  intelligence,  ought  never  be 
encountered,  yet  we  have  seen  some  of 
this  description  this  year. 

It  is  not  an  uncommon  experience  to  be 
stopped  by  an  approaching  motorist  on  a 
detour  and  to  be  anxiously  questioned  by 
him  as  to  the  distance  to  the  end  of  it. 
This  has  suggested  that  the  total  length 
of  the  detour  should  be  posted  on  the  end 
detour  signs,  and  intermediate  mileage 
markings  would  also  be  appreciated  by 
many.  ,It  should  be  remembered  that  the 
anxiety  of  those  who  "watch  and  wait  for 
the  morning"  is  not  greater  than  that  of 
those  befuddled  and  bouncing  motorists 
who  watch  and  wait  for  the  end  of  a 
detour. 

If  there  is  one  inexcusable  and  inde- 
fensible thing  in  modern  detour  practice 
it  is  this  failure  to  mark  them  adequately, 
for  any  rodman.  or  common  laborer  or 
contractor's  water  boy,  for  that  matter, 
should  be  able  to  mark  a  detour  in  a  few 
hours  and  do  the  work  so  plainly  that  it 
would  surely  and  safely  guide  the  stran- 
ger. The  expense  of  this  would  be  as 
trifling  as  the  time  required.  Fancy  or 
expensive  signs  are  not  necessary.  A  pot 
of  paint  and  a  few  smooth  boards,  if  in- 
telligently and  carefully  used,  should 
serve. 

Highway  signs  of  any  description 
should  be  on  tall  posts  near  the  side  of 
the  roadway  and  not  on  short  posts  in  a 
cluttered  fence  corner.  These  posts 
should  be  tall  enough  to  attract  attention 
by  their  height  and  close  enough  to  the 
roadside  to  catch  the  tail  of  the  eye. 
Signs  on  short  posts  in  the  fence  corner 
are  likely  to  be  overlooked  b.v  the  very 
persons  to  whom  they  are  essential  and 
for  whom  they  are  intended. 
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Highway  sign  posts  of  any  sort,  detour 
or  otherwise,  should  he  of  square  cross- 
section,  or,  if  round,  imbedded  in  con- 
crete. The  round,  unanchored  post  is 
easily  rotated  through  90  degrees,  and 
thus  made  highly  misleading.  One  of  the 
oldest  pranks  known  to  unregenerate 
youth  is  to  "switch  the  arms  on  a  guide 
post,'"  the  modern  equivalent  of  which  is 
to  turn  a  round  post  and  its  sign  through 
90  degrees.  This  quarter  turn  is  a  bad 
turn  for  the  stranger,  causing  him  at  least 
annoyance  and  delay  and  frequently  seri- 
ous trouble. 

The  entire  detour  situation,  in  some  lo- 
calities, is  so  discreditable  as  to  be  em- 
barrassing to  any  one  engaged  in  high- 
way work  or  standing  sponsor  for  it. 
Many  of  the  irritations  so  caused  are  as 
unnecessary  as  they  are  inexcusable. 


RECOMMENDED  WATER  WORKS 
PRACTICE 

The  Council  on  Standardization  of  the 
American  Water  Works  Association  is 
now  in  working  order  and  ready  to  func- 
tion. Provision  has  been  made  for  the 
assignment  of  15  hardy  perennial  topics 
to  as  many  special  committees.  Year 
after  year  these  topics  have  held  the  at- 
tention of  water  works  men  in  convention 
assembled  and  many  opinions  have  been 
expressed  on  each.  There  has  been  a 
wealth  of  information  produced  of  great 
value  to  the  studious  and  informed  indi- 
vidual, but  so  abundant  as  to  be  quite 
overcoming  to  the  well-meaning  but  unin- 
itiated political  maverick  who  has  strayed 
into  the  water  works  field.  What  this 
man  needs  is  not  the  accumulated  liter- 
ature of  41  years,  but  a  simple,  pre- 
digested  code  of  recommended  practice 
and  procedure.  The  committees  will  un- 
dertake, in  large  measure,  as  we  under- 
stand it,  to  supply  this  much-needed  man- 
ual, chapter  by  chapter.  It  will  be  of  the 
utmost  value  to  a  public  which  period- 
ically turns  its  water  works  over  to  tyros 
and  will  free  the  worthy  tyros  from  many 
blunders  and  foolish  notions. 

Out  of  the  accumulated  wealth  of  the 
past,  in  the  form  of  data,  discussion, 
opinion  and  description,  will  be  crystal- 
lized, item  by  item,  a  dependable  guide  at 
once  helpful  and  convenient  to  the  ex- 
perienced, a  ready  refuge  to  the  inexperi- 
enced official  i,i  his  hours  of  travail  and 
perturbation,  and,  literally,  a  life-saver  to 
that  busy,  well-meaning  but  uninformed 
group  of  people,  expert  in  various  other 
lines,  but  innocent  of  water  works  knowl- 


edge, referred  to  collectively  as  the  "gen- 
eral public." 

We  bespeak  for  these  committees  the 
co-operation  of  all  experienced  water 
works  men.  Membership  on  one  of  these 
committees  is  an  honor  and  a  summons 
to  perform  a  tiigh  duty. 


FOR  FAIR  AND  UNIFORM  TRUCK 
LEGISLATION 

Many  motor  truck  owners  are  now  con- 
fronted with  a  serious  situation  arising 
from  ill-considered,  makeshift  and  unfair 
truck  legislation.  In  some  places  unrea- 
sonable restrictions  have  been  imposed  as 
to  weight  and  dimensions  of  trucks  and 
their  loads,  and  forms  of  taxation  are  be- 
ing devised  that  will  actually  force  some 
trucks,  and  some  truck  owners,  out  of 
business.  There  are  now  four  different 
taxes  on  trucks.  Can  the  addition  of 
other  truck  taxes  have  any  other  result 
than  to  make  truck  transportation  finan- 
cially impossible? 

No  one  questions  that  trucks  should  be 
taxed,  but  they  should  be  taxed  in  just 
proportion  to  the  taxes  levied  on  other 
means  of  transportation.  Trucks  should 
be  taxed  as  a  public  utility  and  not  as  a 
public  nuisance,  the  abatement  of  which 
is  sought  by  taxing  the  cause  out  of  ex- 
istence. 

Almost  as  important  as  fair  legislation 
affecting  trucks  is  the  matter  of  uniform- 
ity in  truck  legislation.  One  of  the  old- 
est governmental  evils  we  have  as  a  na- 
tion is  the  lack  of  uniformity  in  state 
laws.  There  may  be  some  excuse  for  the 
lack  of  uniformity  of  old  laws,  but  what 
possible  excuse  can  there  be  for  a  lack  of 
uniformity  in  state  lav.s  enacted  at  this 
time,  with  all  the  evils  of  the  old  go-it- 
alone  legislative  system  well  understood? 
It  is,  of  course,  perfectly  ridiculous  for  a 
truck  ownfr  to  be  a  law-abiding  citizen 
on  one  side  of  a  state  line  and  a  law- 
breaker with  the  same  truck  and  load  on 
the  other  side  of  the  line.  Every  truck 
is  a  potential  interstate  carrier,  and  the 
regulations  under  which  it  may  operate 
lawfully  should  be  identical  throughout 
the  country. 


INDEX  TO  VOL.  LX 

The  index  to  Vol.  LX  of  Municipal  and 
County  Engineering,  covering  the  period 
January  to  June,  inclusive,  1921,  is  now 
ready  for  distribution,  and  subscribers 
who  want  a  copy  of  it  may  obtain  one  free 
of  charge  by  writing  to  the  publisher. 
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UNIQUE  METHOD  OF  ELIMINATION 

OF  ODORS  FROM  INDUSTRIAL 

WASTES 

Bii  Harlan  H.  Kriwards,  Citi/  Engineer,  Dan- 
ville, III. 

The  dumping  of  household  and  indus- 
trial wastes  into  storm  sewers  has  been 
a  source  of  trouble  for  plumbing  and 
sewer  inspectors  in  many  cities.  In  some 
cases  this  has  created  but  little  nuisance, 
while  in  other  cases  the  mixture  of  the 
various  types  of  wastes  has  caused  the 
formation  of  very  objectionable  odors. 
Such  a  problem  as  this  was  presented  to 
the  engineering  department  of  one  of  our 
small  cities  not  long  ago,  and  the  method 
of  elimination  followed  was  unique. 

The  sewer  in  question  was  of  the  large 
circular  brick  type,  3  ft.  in  diameter, 
which  received  the  rainwater  and  surface 
wash  from  a  number  of  streets,  through 
inlets  which  were  not  trapped  to  prevent 
the   passage   of  air   from   the   sewer   into 


a  radius  of  several  blocks  were  rendered 
almost  untenable.  Very  little  trouble  and 
no  complaint  occurred  as  long  as  a  flow 
of  water  existed  in  the  creek,  because  the 
mixture  coming  from  the  sewer  would  be 
cooled  and  diluted  sufflciently  to  keep 
down  the  odors.  The  problem,  therefore, 
was  to  care  for  the  flow  of  the  sewer  dur- 
ing dry  weather,  because  during  the  pe- 
riod when  water  was  flowing  in  the  creek 
the  sewer  lost  most  of  its  objectionable 
features. 

Preventing  Escape  of  Gases 

In  order  to  overcome  these  conditions, 
the  matter  had  to  be  attacked  from  two 
different  angles.  The  first  step  was  to 
prevent  the  gases  from  escaping  into  the 
street  through  the  inlets:  the  second  was 
to  devise  some  means  of  disposal  of  the 
dry  weather  flow  of  this  sewer.  Both  of 
these  problems  were  solved  effectually, 
while  the  cost  did  not  prove  excessive. 

The  method  pursued  to  eliminate  the 
egress  of  gases  and  vapors  from  the  inlets 
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the  street.  Emptying  into  this  sewer  also 
was  the  sewage  from  a  few  residences 
that  had  become  connected  to  the  sewer 
at  various  times  without  the  knowledge 
of  the  city  authorities;  the  manufactur- 
ing wastes  from  a  brewery  and  an  ice  fac- 
tory, and  the  sour  milk  and  floor  washes 
from  a  creamery.  The  ice  factory's  hot 
water  waste,  combined  with  the  cream- 
ery's sour  milk  and  the  brewery's  bad 
brews,  cooked  up  an  odor  that  escaped 
from  the  inlets  with  an  asphyxiating 
stench. 

Not  only  was  this  objectionable  along 
the  street,  but  it  was  also  very  objection- 
able at  the  point  of  outlet  of  this  sewer. 
The  sewer  discharged  into  a  small  creek 
which  ran  through  the  town,  and  which 
was  dry  during  the  summer.  The  dis- 
charge of  the  creamery  and  brewery 
waste  into  stagnant  pools  so  concentrated 
the  fearful  stench  that  residences  within 


was  simple.  It  consisted  in  the  installa- 
tion of  standard  10-in.  vitrified  tile  traps, 
which  were  placed  between  the  inlet  and 
the  sewer  in  the  street  and  about  2  or  3 
ft.  below  the  surface  of  the  ground.  By 
the  use  of  these  traps,  no  gases  could 
escape  from  the  sewer  on  account  of  the 
water  standing  in  the  traps  and  sealing 
them  at  all  times.  It  was  feared  at  the 
time  that  the  water  in  the  traps  might 
become  frozen  in  cold  weather,  but  after 
they  had  been  subjected  to  the  tempera- 
tures of  one  severe  winter,  no  difficulty 
was  found.  It  was  feared  also  that  the 
trapping  of  the  inlets  in  this  fashion 
would  only  serve  to  drive  the  stench  to 
a  point  of  escape  through  the  many  but 
unknown  connections  to  the  storm  sewer, 
but  so  far  no  trouble  has  arisen. 
Leaping  Weir  Utilized 
This  feature  of  the  problem  having 
been  eliminated,  the  other  and  sometimes 


222 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  6 


more  troublesome  of  the  two  was  at- 
tacked. After  some  investigation  it  was 
found  that  one  of  the  main  sanitary  sew- 
ers flowed  under  the  mouth  of  the  trou- 
blesome storm  sewer,  there  being  a  drop 
of  some  6  or  8  ft.  from  the  storm  sewer 
to     the     sanitary     sewer.     A     hole     was 
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FIG.  3— SKETCH  SHOWING  OPER- 
ATION OF  LEAPING  WEIR  IN 
SEWER. 

punched  through  the  bottom  of  the  storm 
sewer  and  tile  placed  to  form  a  connec- 
tion that  would  let  the  sewage  drop  down 
into  the  sanitary  sewer.  While  this 
would  take  care  of  the  dry  weather  flow, 
it  would  also  permit  a  great  volume  of 
storm  water  to  enter  the  sanitary  sewer 
during  rainy  periods.  This  was  very  un- 
desirable. A  leaping  weir  was  therefore 
designed,  so  that  all  flows  less  than  30 
gals,  per  minute  would  drop  into  the  san- 
itary sewer,  while  all  flows  in  excess  of 
this  would  leap  over  this  opening  and 
pass  on  down  to  the  creek.  ITie  bottom 
of  the  storm  sewer  was  so  cut  away  that 
this  could  be  installed  and  some  special 
castings  were  obtained  to  complete  the 
design,  which  was  proportioned  in  accord- 
ance with  a  formula  derived  as  a  result 
of  a  series  of  experiments  made  by  Prof. 


H.   E.  Babbitt,  in  the  Hydraulic   Labora- 
tory at  the  University  of  Illinois. 

This  installation  has  worked  very  well 
except  for  the  fact  that  the  grid  or  screen 
which  was  placed  over  the  opening  has 
caused  a  little  trouble.  At  first  this 
screen  was  placed  at  so  steep  a  downward 
angle  that  it  kept  itself  clean,  but  a  suffi- 
cient amount  of  the  dry  weather  flow 
trickled  along  the  bars  and  escaped  into 
the  creek,  renewing  the  nuisance  during 
the  hottest  weather.  The  screen  was  then 
put  in  a  flatter  position,  but  while  this 
eliminated  the  trouble  from  the  sewage 
escaping  into  the  creek,  it  introduced  an- 
other problem  in  the  clogging  of  the 
screen  with  leaves,  paper  and  other  debris 
brought  down  in  the  sewer.  Experiments 
are  now  under  way  which  will  probably 
correct  this  troublesome  feature.  The 
leaping  weir  was  first  put  into  operation 
on  a  hot,  dry  day  in  August.  Within  30 
hours  the  bed  of  the  creek  was  dry  around 
the  mouth  of  the  sewer  and  the  stench 
had  disappeared. 


TRAFFIC   CONGESTION   ON   CITY 
STREETS  FORCING  MORE  CARE- 
FUL PLANNING  OF  STREET 
AND  BOULEVARD  SYSTEMS 

By    Charles    H.    Cheney.    City    Planner,    Con- 
sultant    to     the     Portland     (Ore.)      City 
Planning      Conimissio7i,      City     Hall, 
Portland,  Ore. 

So  suddenly  has  the  age  of  the  motor 
vehicle  come  upon  us  and  so  critical  has 
the  resultant  traffic  congestion  become 
all  over  the  world,  that  constructive 
steps  to  solve  traffic  problems  are  of  in- 
terest to  all  cities.  While  temporary  reg- 
ulations, one-way  traffic  and  other  make- 
shift measures  are  being  tried  out,  no 
permanent  solutions  have  been  found  to 
compare   with    the   linking   up   of   a    few 


FIG.  4 — VIEW  OF  LEAPING  WEIR.  DRY  WEATHER  FLOW  DROPS  THROUGH 
THIS  GRATING  WHILE  LARGE  AMOUNTS  OF  RAIN  WATER  PASS  OVER  IT  AND 
FLOW  DOWN  THE  SEWER.  FIG.  5 — THE  GRATING  CLOGS  SOMETIMES  WITH 
LEAVES,  STICKS,  RAGS,  PAPER,  ETC.,  WASHED  INTO  THE  SEWER. 
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wide,  direct,  conveniently  located  thor- 
oughfares connecting  all  parts  of  the 
city. 

Traffic  congestion  is  forcing  more 
thorough  and  careful  study  of  street  con- 
ditions, both  as  to  what  we  have  now 
and  what  we  must  anticipate  in  the  near 
future.  St.  Louis  in  1917  completed  a 
major  traffic  street  plan,  in  following 
which  millions  of  dollars  are  now  being 
spent  for  widenings  ai\d  openings,  be 
cause  they  will  pay.  Detroit,  Chicago 
and  many  smaller  cities  have  their  prob- 
lem well  in  hand. 

The  Major  Traffic  Street  and  Boulevard 
System  Plan  recently  adopted  by  the  City 
Planning  Commission  of  Portland,  Ore., 
after  two  years  of  study,  is  expected  to 
do  much  for  that  city.*  The  problems 
met  are  typical  of  most  of  the  cities  of 
the  country,  and  therefore  of  general  in- 
terest 

Reasons  for  a  Major  Traffic  Street  Plan 

It  is  more  and  more  evident  that  in  the 
future  through  travel  should  be  limited 
to  a  few  conveniently  located  traffic 
streets,  on  which  ordinary  drivers,  once 
in  the  stream  of  travel,  can  know  that 
they  are  safe,  and  move  steadily  ahead, 
and  on  which  reckless  ones  can  be  more 
easily  and  economically  regulated. 

Commercial  vehicles  and  hauling 
should  be  limited  to  a  few  definitely  es- 
tablished major  traffic  streets  until  they 
have  reached  the  nearest  point  to  their 
destination.  Only  thus  can  we  furnish 
enough  heavy  traffic  pavements  to  satisfy 
traffic  needs,  or  pay  the  bills  for  their 
making  and  upkeep. 

Approval  of  the  City  Planning  Com- 
mission is  required  by  State  law  in  Port- 
land, as  in  many  other  cities  of  the  coun- 
try, on  all  maps  of  new  land  sub-divi- 
sions, both  within  the  city  limits  or  for 
six  miles  outside.  In  passing  on  the 
26  such  maps  submitted  to  it  dur- 
ing the  past  18  months,  the  Port- 
land commission  found  that  it  must  have 
a  general  plan  of  major  traffic  streets,  or 
through  leads  for  its  guidance.  The  Major 
Street  Plan  just  adopted  is  comprehen- 
sive and  will  serve  to  convince  owners  of 
new  tracts  as  to  the  necessity  of  a  few 
and  continuous  through  streets  laid  out 
in  advance. 

The  wear  and  tear  is  so  great,  the 
danger  to  children  and  pedestrians  so 
serious,  and  the  cost  of  permanent  wide 


•NOTE — Figures  quoted  here  are  from  the 
comprehensive  "Major  TrafBc  Street  Plan, 
Boulevard  and  Park  System  for  Portland, 
Oregon"  report,  recently  issued  by  the  Port- 
land  City    PlanniDT  Commission. 


large,  that  cities  can  afford  to  have  only 
about   every    sixth    or   eighth   street   es- 
tablished and  paved  as  a  traffic  street, 
traffic    pavements    and    their    upkeep    so 

The  greatest  number  of  street  acci- 
dents today  are  caused  by  reckless  turn- 
ing in  or  crossing  at  side  streets.  Once 
a  comprehensive  system  of  Major  Traffic 
Streets  is  settled  on  all  cars  can  be  re- 
quired to  come  to  a  dead  stop  before 
turning  from  a  minor,  or  side  street,  into 
an  established  traffic  street.  Chicago  al- 
ready has  such  a  system  partially  in 
effect.  The  Police  Traffic  Bureau  and 
City  Planning  Commission  recommend  it 
for  Portland. 

Streets  Should  Be  Arranged  to  Suit  Their 
Use 

During  the  past  15  years  the  com- 
ing of  the  fast  motor  vehicle,  with  trail- 
ers, carrying  heavy  loads,  amounting 
sometimes  to  as  much  as  10  or  12 
tons  on  two  wheels,  has  made  necessary 
more  permanent  and  heavy  hard  surface 
pavement,  and  more  direct  through 
routes.  These  form  the  Major  Traffic 
Streets. 

The  balance,  or  minor  residence 
streets,  comprise  85  per  cent  or  more  of 
our  total  system  in  most  cities.  For 
these  minor  streets  Portland  has  adopted 
a  minimum  roadway  between  curbs  of 
20  ft.,  thereby  making  a  saving  of  $112: 
a  lot  in  paving  cost,  and  it  is  expected 
that  these  narrow  roadways  will  be  safer, 
quieter,  less  attractive  to  speeders,  and 
yet  take  care  of  all  the  traffic  which 
originates  or  ordinarily  has  business  on 
them.  The  Portland  commission  found 
that  millions  of  dollars  of  needless  and 
over-wide  paving  has  been  put  down  on 
such  streets  in  the  past,  and  estimates 
that  several  hundred  thousand  dollars,  at 
least,  will  be  saved  taxpayers  in  the  next 
five  years,  on  new  paving,  by  settling 
now  which  streets  will  not  be  needed 
for  through  traffic  and  wide  pavements. 

With  a  complete  system  of  traffic 
streets  decided  upon,  minor  streets  can 
be  closed  in  industrial  zones  without 
question,  wherever  so  desired  for  busi- 
ness reasons.  Fewer  cross  streets  in  resi- 
dence districts  would  reduce  the  cost  of 
land,  by  eliminating  the  land  lost  in  such 
streets,  and  their  paving  cost.  Portland 
has  200  ft.  square  blocks  in  a  large  part 
of  the  city,  and  the  closing  of  alternate 
minor  cross  streets  is  recommended. 
Home  ownership  was  found  to  be  dis- 
couraged and  possibly  seriously  deterred 
by  the  unnecessary  burden  of  overwide 
street  paving  on  minor  streets  in  the 
past. 
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In  paying  for  paving  on  traffic  streets 
through  valued  residence  districts  it  was 
recommended  that  the  abutting  residence 
owners  be  not  required  to  pay  more  than 
they  would  have  to  if  located  on  a  minor 
street,  a  benefit  district  on  either  side 
and  the  city  or  county  out  of  its  general 
fund  making  up  the  difference. 
WItat   a  Careful    Traffic   Cetisus   fihuws 

Graphic  illustration  of  the  congestion 
points,  irregularities  and  traffic  difficul- 
ties of  Portland  were  shown  by  diagrams 
of  flow  of  vehicular  traffic,  street  car 
traffic  and  downtown  pedestrian  traffic, 
made  from  traffic  counts  for  typical  days 
kept  by  the  City  Engineer's  office.  From 
these  charts  and  other  data  collected,  the 
following  facts  stands  out: 

1.  Motor  vehicles  have  come  into  use 
in  much  larger  numbers  than  the  horse- 
drawn  vehicles  they  supplanted,  requir- 
ing wider  and  heavier  pavements. 

2.  Where  there  were  but  2,493  motor 
vehicles  registered  in  Oregon  in  1910, 
there  are  103,650  in  1920  (one-third  in 
Portland).  Twice  as  many  may  be  ex- 
pected in  five  years. 

3.  Street  accidents  in  Portland  have 
increased  from  2,244  in  1917,  to  8,379  re- 
ported in  1920,  and  over  1,000  for  the 
month  of  January,  1921.  Twenty-five  per- 
sons killed  and  1,121  injured  was  the 
1920  toll  for  this  city  of  260,000  popula- 
tion. Other  cities  of  the  country  are  in 
proportion.  One  hundred  dollars  aver- 
age damage  in  each  accident  might  be  t 
conservative  estimate  of  property  loss. 

4.  Vehicular  traffic  across  the  five 
bridges  increased  nearly  four  times  in 
seven  years,  from  11,902  daily  total  in 
1913,  to  46,282  in  1920.  This  explains  the 
traffic  congestion  downtown,  which  has 
grown  in  proportion. 

5.  Pedestrian  traffic  on  the  bridges 
meanwhile  decreased  fron^  28,389  in  1913 
to  20,514  in  1920. 

6.  The  diagram  of  vehicular  traffic 
showed  a  few  streets  leading  to  the 
bridges,  which  do  the  greatest  work,  and 
therefore  need  to  be  widest  and  have  the 
heaviest  pavements.  Greatest  congestion 
appears  at  the  bridge  approaches,  which 
are  most  in  need  of  relief  by  enlarge- 
ment and  separation  of  grade  crossings. 

7.  Certain  bridges  do  not  carry  their 
fair  proportion  of  the  traffic  seeking  the 
center  of  the  city  and  new  diagonal  street 
approaches  should  be  arranged  for  them 
so  that  they  may  do  their  share. 

Traffic   Delays   are   Costly 
"The  problem  of  transportation  within 
cities   is   one   of   rapidly   increasing  Im- 
portance,   yet    one    which    has    attracted 


very  little  attention,"  says  J.  P.  Newell, 
Consulting  Engineer  and  former  Presi- 
dent of  the  Clity  Planning  Commission, 
in  an  introduction  to  the  Portland  re- 
port. "Much  thought  has  been  given  to 
the  transportation  of  goods,  but  I  refer 
to  the  movements  of  the  people  them- 
selves. Probably  125,000  people  move  a 
distance  of  a  mile  or  more  and  back 
again  in  Portland  each  day.  Save  one 
minute  each  way  for  each  person  and 
you  have  250,000  minutes,  worth  at  least 
$2,000,  or  6  per  cent  on  $10,000,000.  Does 
any  one  ever  make  such  a  trip  without 
at  least  one  minute's  unnecessary  delay? 
"We  are  apt  to  overlook  the  fact  that 
the  probability  of  a  delay  is  almost  as 
bad  as  the  certainty,  in  wasting  time  if 
one  must  get  to  work  or  keep  an  im- 
portant engagement;  he  must  allow  for 
probable  delays  just  as  though  they  were 
sure  to  happen.  A  city  is  a  great  work- 
shop, and  ease  and  freedom  of  movement 
of  its  people,  are  as  important,  even  from 
a  financial  standpoint,  as  to  the  workmen 
in  the  factory.  Delays  increase,  accord- 
ing to  the  square  or  the  cube  or  the  nth 
power  of  the  population." 

Certain  fundamental  considerations,  to 
be  taken  into  account  in  the  preparation 
of  a  Major  Traffic  Street  Plan,  include 
ultimate  railroad  terminal  and  belt  line 
service,  re-location  of  rapid  transit  lines 
finally  to  do  away  with  grade  crossings, 
elevation  of  bridge  approaches  over  the 
railroads,  and  water-front  hauling  streets, 
the  establishment  of  probable  future 
bridge  locations,  water-front  improve- 
ments, etc.  The  report  on  unification  of 
railroad  lines  presented  to  the  National 
Conference  on  City  Planning  of  1920,  at 
Cincinnati,  was  used  as  a  basis  for  study- 
ing these  items  in  the  plan.  Mr.  Newell 
and  Mr.  Cheney  having  been  members  of 
the  committee  presenting  that  report. 

The  Portland  report  includes  a  program 
for  rebuilding  two  large  existing  bridges 
across  the  Willamette  and  for  adding  four 
new  ones  at  the  intervals  when  it  is 
estimated  they  will  be  needed,  between 
1922  and  1940. 

Three  Kinds  of  Streets  Found  Xecessarp 
For  economy,  safety  and  convenience  it 
Is  necessary  to  divide  all  streets  into  three 
general  classes,  according  to  their  use. 

1.  Major  Traffic  Streets  and  Thor- 
oughfares should  be  located  to  give  direct 
access  by  shortest  route,  carry  unlimited 
traffic  and  be  unobstructed  as  far  as  pos- 
sible by  street  car  lines  or  railroad  grade 
crossings.  They  should  be  not  less  than 
80  ft.  in  total  width,  both  within  the  city 
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and  leading  out  into  the  country  for  an 
average  of  six  miles.  In  Portland  some 
eight  principal  thoroughfares  of  100  ft. 
in  width  are  recommended,  and  water- 
front hauling  streets  of  120  ft. 

2.  Boulevards  and  Parkways  should  be 
indirect  in  route  so  as  purposely  to  avoid 
being  later  appropriated  as  crafflc  routes, 
and  should  exclude  commercial  vehicles 
and  truck  hauling.  Direct  routes  should 
only  be  adopted  when  closely  paralled  by 
a  Major  Traffic  Street. 

It  is  a  well  understood  practice,  in 
cities  having  developed  boulevard  sys- 
tems, that  all  boulevards  should  be  not 
less  than  150  ft.  wide  and  preferably  200 
ft.  wide.  This  width  is  necessary  to  secure 
ample  permanent  parking  strips  for 
double  or  triple  lines  of  trees  on  each 
side  of  the  main  roadway.  Such  parking 
and  planting  are  what  make  a  boulevard 
desirable,  refreshing  and  useful,  as  dis- 
tinct from  ordinary  or  traffic  streets. 

"It  is  an  abuse  of  language  to  call  a 
street  of  ordinary  width  a  boulevard.  A 
street  100  ft.  wide  would  be  a  street  or 
avenue  of  handsome  width,  but  a  mean 
boulevard.  As  residence  streets  commonly 
have  two  rows  of  trees,  a  boulevard  should 
have  at  least  four  rows,  and  should  be 
wide  enough  to  accommodate  them  prop- 
erly. A  width  of  150  ft.  would  generally 
be  a  minimum  for  a  boulevard. 

"In  the  case  of  boulevards  and  park- 
ways, the  houses  should  be  set  back  25 
ft.  or  more  from  the  sidewalk,  and  suit- 
able legal  methods  for  securing  this 
should  always  be  adopted  at  the  time  of 
laying  out  a  boulevard  or  parkway."* 

The  Boulevard  System  Plan  should  be 
carefully  checked  on  the  ground  and  pro- 
vide a  complete  system  for  ultimately 
encircling  the  city  with  several  loops  link- 
ing up  with  existing  boulevards,  to  show 
off  to  advantage  the  finest  public  build- 
ings, parks  and  scenery  the  city  has  to 
offer,  on  routes  that  will  be  the  most  eco- 
nomical to  acquire  and  build. 

Business  should  be  prohibited  by  Zone 
Ordinance  on  all  real  boulevards  of  the 
permanent  boulevard  system. 

3.  Minor  Residence  Streets,  which 
comprise  about  85  per  cent  of  the  total 
in  the  city,  should  be  protected  from  the 
intrusion  of  needless  traffic,  to  preserve 
the  safety,  quiet  and  comfort  of  people 
living  on  them.  Forty  and  50  ft.  streets 
should  be  accepted,  where  building  set 
back  lines  are  permanently  established  by 
the   city   in   the  future.     They  should  be 


♦Olmsted    Bros.,    in     repoi-t      on      Spokane 
Boulevard  jind  Park  .System. 


paved  with  20  ft.  roadways  or  less,  ex- 
cept where  there  are  street  car  lines. 

Like  most  cities  Portland  is  already 
compactly  built  up  downtown,  and  for  a 
considerable  distance  out  from  the  main 
center.  Changes  in  streets,  in  these  por- 
tions of  the  city  at  least,  would  be  ex- 
pensive and  can  only  be  undertaken 
where  relief  from  present  or  future  con- 
gestion make  them  imperative.  In  the 
Major  Traffic  Street  and  Boulevard  Sys- 
tem Plans  adopted,  every  widening,  exten- 
sion or  new  street  proposed  has  been  care- 
fully weighed  by  the  City  Planning  Com- 
mission, as  to  its  practical  purpose  and 
value,  and  only  such  proposals  included 
as  seem  justified  in  cost  for  relief  of 
traffic  congestion. 

This  plan  does  not  contemplate  all  these 
improvements  at  once,  nor  for  some  time 
to  come.  In  fact,  most  of  the  widenings 
shown  as  ultimately  necessai^y  may  be  put 
oft  for  one,  and  in  some  cases  two,  de- 
cades, if  the  recommendations  made  as 
urgent  are  put  into  effect  reasonably 
soon,  and  always  in  accordance  with  such 
a  pre-determined  plan.  Establishment  of 
10  ft.  building  set-back  lines,  on  each  side 
of  many  of  the  Major  Traffic  Streets  now 
only  60  ft.  wide,  will  suffice  for  a  number 
of  years. 

Benefits   Expected   from   Adoption    of   a 
Major  Traffic  Street  Plan 

J.  C.  Ainsworth,  prominent  banker  and 
president  of  the  Portland  City  Planning 
Commission,  says  of  this  report,  "The 
Major  Traffic  Street,  Boulevard  and  Park 
System  Plan  will  go  far  to  solve  many  of 
the  city's  most  serious  problems. 

"This  plan,  if  adhered  to,  will  save 
thousands  of  dollars  of  needless  overwide 
street  paving,  by  designating  the  85  per 
cent  of  our  streets  which  will  not  be 
needed  as  through  traffic  streets. 

"It  will  help  the  small  home  owner  by 
establishing  definitely  the  minor  residence 
streets,  where  the  burden  of  paving  can 
be  cut  in  half. 

"It  will  save  more  money  by  stabilizing 
the  downtown  centers  of  traffic,  thereby 
preventing  unwarranted  shifting  of  the 
retail  center,  with  consequent  deprecia- 
tion and  loss,  while  allowing  for  reason- 
able expansion  of  the  business  district 
in  all  directions. 

"It  will  save  time  for  every  one,  by 
relieving  traffic  congestion  in  all  parts  of 
the  city. 

"It  will  increase  safety  on  our  streets 
and  should  rsduce  street  accidents  by 
half,  by  establishing  traffic  streets  at 
which  a  dead  stop  of  all  cars  turning  in 
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from  side  streets  can  be  required,  as  In 
some  eastern  cities. 

"It  provides  a  system  of  boulevards, 
passing  all  the  principal  points  of  interest 
in  the  city  and  making  the  most  of  Port- 
land's scenic  attractions.  The  linked-up 
systems  of  highways,  city  and  mountain 
drives  provided,  will  attract  tourists  from 
all  parts  of  the  United  States. 

"The  carefully  selected  locations  for 
playgrounds  and  parks  will  save  thou- 
sands of  dollars  to  the  city  and  the  school 
board  by  eliminating  duplications  in  play- 
ground and  field  house  facilities. 

"A  comprehensive  and  practical  plan  of 
development  is  provided  for  us  all  to  work 
to,  so  that  investors  may  know  where 
traffic  is  going  and  build  accordingly." 


SUCCESSFUL    AMERICANIZATION 
WORK  IN  AN  INDUSTRIAL  CITY 

By     Bernice     C.     HkideUky,     of     Community 

Service,  1  Madison  Ave.,  Netc 

York,  N.    Y. 

There  is  a  spirit  of  good  fellowship  in 
Whiting,  Indiana,  that  bids  defiance  to 
rivalry  in  any  other  community.  The 
town  will  "meet  all  comers"  in  this  re- 
spect, and  fight  them  at  least  to  a  draw. 
It  hasn't  always  been  that  way — but  then 
that's  the  story. 

The  first  settlers  of  Whiting  made  their 
way  there  about  the  middle  of  the  past 
century.  They  were  hard-working,  earn- 
est folk,  of  that  solid  and  reliable  stock 
known  as  "pioneers";  and  sharing  com- 
mon dangers  and  common  hardships  in 
the  process  of  wresting  the  unknown  soil 
from  a  state  of  wilderness,  they  shared 
also  a  mutual  friendship  and  esteem  that 
made  the  little  settlement  like  one  large 
family. 

About  forty  years  later,  the  Standard 
Oil  Company  came  to  Whiting.  It  erect- 
ed a  plant  there,  and  brought  to  its  doors 
great  numbers  of  foreigners,  excellent 
people  and  worthy  laborers,  but  unaccus- 
tomed to  the  ways  of  their  neighbors,  sus- 
picious of  them,  and  possessed  of  marked 
tendencies  to  segregate  into  small  groups 
within  boundaries  of  nationalities.  Each 
little  group  had  its  own  church,  round 
which  centered  activities  which  were  re- 
plicas of  the  activities  they  had  known  in 
the  mother  countries. 

As  a  result.  Whiting,  which  had  been 
as  sturdily  American  a  community  as  one 
could  find  from  coast  to  coast,  suddenly 
found  its  unity  gone  and  in  its  place  a 
hodge-podge  of  unrelated  cosmopolitanism 


that    was    vastly    different   from    the   old 
happy  state  of  things. 

Within  20  years.  Whiting  reach-^d  a  cen- 
sus of  9,000,  with  65  per  cent  of  its  popu- 
lation foreign  born.  Most  of  the  indus- 
trial interests  centered  about  the  Stand- 
ard Oil  plant  but  socially,  the  people  of 
the  town  had  not  yet  got  together. 

So  matters  stood  in  1919,  when  a  group 
of  citizens  of  the  community  got  together 
and  discovered,  as  is  so  often  the  case, 
that  the  deficiency  was  not  in  the  matter 
of  good  will,  but  in  a  lack  of  the  knowl- 
edge of  how  to  go  about  effecting  the  de- 
sirable change.  The  result  was  that  they 
called  into  consultation  a  representative 
of  Community  Service,  who  was  experi- 
enced in  community  service  work  among 
non-amalgamated  groups. 

The  worker  found  the  streets  alive  with 
children,  playing  as  best  they  could  in 
face  of  a  lack  of  play  facilities.  He 
learned,  also,  that  there  was  a  very  fine 
recreational  park  over  at  the  Lake  Front; 
but  unhappily  this  was  of  little  use,  ex- 
cept on  special  occasions,  because  a  num- 
ber of  railroad  tracks  lay  between  it  and 
the  heart  of  the  town,  so  that  the  mothers 
had  forbidden  their  children  to  go  there 
unaccompanied. 

But  the  most  important  thing  he  found 
was  that  the  people  were  perfectly  ready 
to  co-operate.  The  Standard  Oil  Company 
presented  a  site  for  a  community  house, 
conveniently  located  in  the  center  of  the 
towTi  and  in  the  midst  of  the  foreign 
groups.  Since  many  young  men  of  Whit- 
ing, Indiana,  had  given  their  lives  on 
foreign  battlefields,  it  was  decided  to 
make  the  house  a  memorial;  and  a  vote  of 
the  town  officials  set  aside  1400,000  for 
the  house  and  its  fittings. 

It  then  became  a  matter  of  execution. 
An  architect  was  employed,  and  plans  for 
the  house  got  under  way.  Meanwhile, 
since  the  company  had  provided  a  small 
portable  house  to  serve  as  temporary 
headquarters,  recreational  activities  were 
planned  and  carried  out.  The  first  step 
was  to  organize  an  athletic  association  of 
4,500  employes  in  the  Standard  Oil  Com- 
pany itself.  This  formed  a  nucleus,  from 
which  branched  out  other  organizations 
including  all  men  and  women  and  chil- 
dren of  the  town.  Community  dances 
came  soon,  and  were  highly  successful. 
Community  singing  was  introduced,  and 
as  always  it  proved  to  be  one  of  the  most 
efficient  methods  of  getting  people  to- 
gether. An  exhibition  was  planned 
wherein  the  foreigners  could  all  come  to- 
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gether  in  the  common  bond  ol  Imndicrall. 
each  with  specimens  of  his  own  native 
work.  A  citizenship  class  was  formed; 
and  efforts  were  made  to  reach  the  wom- 
en in  their  homes,  since  it  was  a  little 
difficult  to  get  some  of  them  out  into 
more  public  interests. 

The  Board  of  Public  Works  co-operated 
by  erecting  toboggan  slides  in  various 
sections  of  the  city,  and  flooding  a  por- 
tion of  the  city  park  for  skating.  The 
Community  House  provided  games  and 
books.  A  "story  hour"  on  Friday  after- 
noons brought  youngsters  in  scores.  In- 
deed, it  is  asserted  that  Whiting's  kiddies 
now  "count  their  weeks  by  Fridays." 

The  children  wanted  to  get  in  on  the 
dancing,  too.  But  it  wasn't  considered 
advisable  to  admit  them  to  dances  held 
for  grown-ups,  so  special  classes  in  aes- 
thetic dancing  were  organized;  and  these 
vie  with  the  story  hour  in  popularity. 

The  organizer  suggested  a  formation 
of  a  "Community  Service  Club"  to  carry 
on  the  work  so  auspiciously  begun,  whicli 
was  forthwith  accomplished.  Christmas 
of  1919,  the  first  of  the  club's  existence. 
witnessed  a  demonstration  that  Whiting 
had  again  become  one,  for  it  was  cele- 
brated by  a  pageant  that  gave  oppor- 
tunity for  everyone's  participation.  The 
special  contribution  of  the  Polish  group 
for  instance,  was  some  very  fine  choral 
music. 

So  Whiting  has  become  a  unit  again; 
it  is  no  longer  "Little  Italy"  and  "Little 
Poland"  and  "Little  Lithuania,"  and  so 
forth,  side  by  side  in  narrow  town  con- 
fines, but  an  American  city,  all  the  richer 
and  stronger  because  it  has  known  how 
to  blend  for  its  own  best  growth  its  di- 
versified elements  into  a  single  whole. 


U.  S.  BUREAU  OF  PUBLIC  ROADS 

FAVORS  FREE  COMPETITION 

BETWEEN  MATERIALS  OF 

CONSTRUCTION 

The  following  statement  on  the  policy 
and  procedure  of  the  United  States  Bu- 
reau of  Public  Roads  was  issued  recently 
by  T.  H.  McDonald,  Chief  of  the  Bureau: 

The  mileage  of  Federal  aid  roads 
which  have  been  built  or  are  now  under 
construction,  is  nearly  sufficient  to  en- 
circle the  globe.  This  is  the  record  of 
work  accomplished  since  July,  1916,  when 
the  Federal  government  first  stepped  in  to 
aid  in  the  enormous  task  of  building 
highways  that  are  now  called  upon  to 
carry  more  than  9,000.(100  motor  vehicles, 


|)liis     a      very      substantial     horse-drawn 
traffic  in  (he  forty-eight  states. 

The  Federal  aid  law  is  well  named. 
The  Department  of  A.griculture  has  given 
the  broadest  possible  construction  to  the 
law  for  the  purpose  of  providing  the  great- 
est mileage  of  highways  suited  to  the 
traffic  to  be  carried  over  them,  at  the 
minimum  expense.  An  analysis  of  the 
projects  under  contract  shows  that  all 
types  of  roads,  from  the  graded  earth  road 
to  the  finest  paved  surfaces,  have  been 
built. 

On  March  1  of  this  year,  22,030  miles 
of  highway,  extending  into  every  state, 
had  been  completed  or  were  in  process 
of  construction,  at  a  total  estimated  cost 
of  .$361,946,868.  The  percentage  of  this 
total  estimated  cost  which  will  be  in- 
curred for  each  type,  and  the  mileage  of 
each  type,  based  upon  the  records  of  plans 
approved,  are  as  follows: 

Per  cent  of 
total  esti-     mile- 
mated  cost    age 
Type    1,    including    earth, 

sand  clay  and  gravel. . .  .   32.2         15,300 
Type    2,     including    water 
bound     and     bituminous 

macadam    9.0  1,530 

Type  3,  including  brick,  bi- 
tuminous concrete,  Port- 
land  cement  concrete...   48.8  4,890 

Miscellaneous     4.0  310 

Bridges    6.0        

100.0  22,030 
The  States  initiate  the  road  projects, 
but  before  Federal  aid  is  granted,  an  engi- 
neer of  the  Federal  Bureau  of  Public 
Roads  makes  an  inspection  of  the  roads 
to  be  improved,  studies  the  local  condi- 
tions, consults  with  the  State  Highway 
Department,  and  no  projects  are  approved 
which  are  not  considered  suited  to  the 
conditions  to  be  met.  Many  popular  fal- 
lacies exist  as  to  road  improvement,  and 
there  have  been  many  misconceptions  as 
to  the  types  of  roads  on  which  Federal 
aid  funds  may  be  used.  Properly  built 
earth  roads  are  the  fundamental  require- 
ment in  all  highway  improvement.  Re- 
gardless of  the  material  or  type  of  sur- 
facing which  is  to  be  placed,  the  prepara- 
tion of  the  road  bed  requires  the  highest 
engineering  skill  and  experience.  The  de- 
partment considers  that  the  use  of  ade- 
quate sums  for  the  securin.n  of  proper 
location,  thorough  drainage,  permanent 
bridges  and  culverts,  and  the  elimination 
of  railroad  crossings  is  demanded  if  en- 
during improvements  are  to  be  the  result. 
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Federal  aid  is  allotted  to  the  improve- 
ment of  earth  roads,  but  only  with  the 
stipulation  that  a  suitable  surfacing  will 
be  placed  as  soon  as  funds  become  avail- 
able. This  allows  the  road  bed  to  be 
prepared  and  become  thoroughly  consoli- 
dated before  the  surfacing  is  placed, 
which  is  highly  desirable  from  a  construc- 
tion viewpoint.  To  follow  such  a  course, 
however,  is  out  of  the  question  when  a 
road  is  heavily  traveled  and  some  form 
of  surfacing  must  be  provided.  To  care 
for  traffic  under  these  conditions,  fre- 
quently a  sand-clay  or  gravel  surfacing  is 
provided,  which  will  serve  for  several 
years  and  yet  allow  the  road  to  be  main- 
tained under  reasonably  heavy  traffic. 
Granting  that  the  preparation  of  the  road 
bed  has  been  properly  done,  many  kinds 
of  road  surfaces  will  give  excellent  serv- 
ice. The  element  of  time  is  important. 
There  are  so  many  miles  of  roads  to  be 
constructed,  and  their  cost  will  be  so 
enormous  that  the  most  careful  and  de- 
tailed study  of  each  road  project  must 
be  made  to  provide,  at  the  lowest  possible 
cost,  roads  which  will  give  satisfactory 
service  and  which  can  be  maintained 
without  undue  depreciation  under  the 
traffic  which  is  to  use  them.  Many  times 
the  question  has  been  asked  the  Bureau: 
What  type  of  road  is  best?  The  answer  is 
always  the  same:  There  is  no  one  best 
kind  or  type  of  road  surface. 

A  recent  statement  issued  by  the  of- 
ficials of  the  Bureau  expresses  this 
thought  in  the  following  language: 

"It  is  the  policy  of  this  Bureau  to  con- 
sider the  conditions  on  each  individual 
Federal  aid  project,  as  there  are  elements 
such  as  subgi-ade,  drainage  and  present 
and  prospective  traffic,  which  vitally  af- 
fect the  determination  of  the  standards 
of  construction  to  be  used." 

That  is,  there  must  be  a  careful  analy- 
sis, both  of  the  engineering  and  economic 
conditions  for  each  particular  case  to  de- 
termine the  kinds  of  materials  that  can 
be  used  successfully,  and  after  these  facts 
are  determined  then  the  various  types  of 
construction  which  can  be  used  econom- 
ically should  be  brought  into  competition 
to  secure  the  best  possible  results.  There 
have  been  occasional  attempts  to  write 
Into  State  laws  or  the  governing  condi- 
tions of  bond  issues  a  requirement  as  to 
the  type  or  kind  of  roads  to  be  con- 
structed. To  follow  such  a  course  would 
be  most  unfortunate.  The  cost  must  al- 
ways be  considered  in  determining  the 
type  of  road  surfaces  which  are  selected, 
and    the    allowable    cost     must     be     de- 


termined by  the  traffic  which  is  to  be 
borne.  Local  conditions  vary  to  such  an 
extent  that  very  careful  consideration 
must  be  given  each  project  before  de- 
terming  the  character  or  type  of  roads 
to  be  built.  This  principle  was  recently 
expressed  to  a  Chamber  of  Commerce,  ask- 
ing for  information,  in  the  following  lan- 
guage: 

"Types  of  highways  should  not  be 
specified  by  law.  This  is  a  matter  to  be 
decided  by  the  State  Highway  Depart- 
ment in  which  should  be  lodged  full  au- 
thority, both  to  construct  and  to  maintain. 
Competition  between  different  types  of 
material  should  be  maintained  and  selec- 
tion made  to  fit  traffic  requirements  in 
each  case.  The  Bureau  does  not  recom- 
mend any  one  type  to  exclusion  of 
others." 


OBSERVATIONS  ON  THE  HUMAN 
SIDE  OF  ENGINEERING 

By    ^y.    IV.    Horner^   Chief  Engineer   of    Divi- 
sion   of    Sewers    and   Paving,    City    Halt, 
St.    Louis,   Mo. 

(Editor's  Note:  These  observations  on 
the  human  side  of  engineering  are  from 
an  address  by  Mr.  Horner  before  the  Engi- 
neering Freshmen  at  Washington  Univer- 
sity as  abstracted  in  a  recent  number  of 
the  Journal  of  The  Engineer's  Club  of 
St.  Louis.) 

It  is  quite  customary,  whenever  we 
feel  dissatisfied  with  the  progress  of  the 
engineering  profession,  to  get  a  group 
of  engineers  together  and  debate  the 
question.  "What  is  the  matter  with  the 
engineering  profession?"  Of  course,  it  is 
a  healthy  sign  when  we  realize  that  thei'e 
is  something  the  matter  with  the  engi- 
neering profession,  and  we  always  man- 
age to  crystallize  our  ideas  somewhat  by 
these  discussions.  What  I  may  have  to 
say  might  have  resulted  from  such  a  dis- 
cussion. I  have  not  prepared  a  finished 
lecture,  or  even  a  completely  connected 
talk.  It  is  merely  a  series  of  unrelated 
impressions. 


The  engineer  is  primarily  a  salaried 
man,  as  compared  to  the  lawyer  or  doc- 
tor, who  are  generally  in  independent 
practice  on  a  fee  basis.  The  engineer, 
therefore,  is  generally  a  subordinate,  and 
a  subordinate,  in  the  lower  grades,  to  the 
members  of  his  own  profession,  and,  in 
the  higher  grades,  to  non-technical  offi- 
cials, either  public  or  industrial.  This 
condition  undoubtedly  brings  about  a 
state  of  mind  which  accepts  subordination 
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to  some  extent,  and  hesitates  to  take  pri- 
mary responsibility.  This  again  reacts 
to  prevent  the  profession  as  a  whole  from 
achieving  a  ranlving  position  in  the  life 
of  the  present  day. 


I  thinlv  that  the  engineer  is  somewhat 
handicapped  in  his  relation  to  his  fellow 
men,  through  his  appreciation  of  the 
great  natural  forces  with  which  he  comes 
in  contact.  He  is  thoroughly  impressed 
with  the  wonder  of  the  universe,  and  the 
great  physical  laws,  and  is  inclined  to 
feel,  subconsciously  perhaps,  that  the 
human  being  in  general  is  of  small  ac- 
count in  the  great  scheme  of  things.  This 
must  result,  to  some  extent,  in  minimiz- 
ing the  value  of  the  individual  human  be- 
ing, and  certainly  goes  a  long  way  to 
prevent  the  development  of  personal  self 
esteem  which  is  one  of  the  great  assets 
of  the  average  public  man. 


The  surroundings  of  the  engineer  have 
changed  in  the  last  generation.  In  the 
last  century  the  engineer  was  looked  upon 
as  a  rather  romantic  character.  He  w-as 
a  pioneer.  Even  recently,  in  an  address 
to  the  American  Society  of  Mechanical 
Engineers,  Samuel  Gompers  said,  "Engi- 
neers are  the  scouts  of  civilization.  We 
send  them  ahead  into  the  lone  places, 
the  wilderness,  the  jungles,  and  the  great 
waste  expanses,  to  build  the  necessary 
highways  for  civilized  man."  This  con- 
ception of  the  engineer  was  general  when 
civil  engineering  embraced  the  greater 
part  of  the  profession.  It  undoubtedly 
had  a  great  appeal  to  the  adventurous 
disposition  and  rough  character,  and  re- 
sulted in  bringing  into  engineering  a  class 
of  men  who  were  natural  pioneers.  The 
survivors  of  this  class  today  are  our 
great  old  men  of  the  profession. 

The  development  of  electricity,  and  the 
great  industrial  phase  of  American  life, 
has  called  for  a  different  type  of  engi- 
neer. There  Is  little  of  the  pioneer 
among  men  of  the  electrical  and  mechani- 
cal branches.  The  civil  engineer  already 
has  been  called  into  many  phases  of  the 
congested  modern  life,  and  has  lost  a  great 
deal  of  the  pioneer  spirit.  We  still  have 
the  miner,  the  irrigation,  the  water  power 
man.  and  a  tew  other  smaller  groups,  to 
continue  the  romantic  aspect  of  the  pro- 
fession, but  we  are  now  primarily  con- 
cerned with  industrial  development  and 
operation,  and,  although  we  do  not  appre- 
ciate it.  with  the  details  of  modern  life 
and  human  affairs,  contact  and  reaction, 
as  our  psychological   brothers   would  call 


it.  This  changed  condition  is  not  pecu- 
liar to  the  engineering  profession,  but 
Is  very  similar  to  tlie  situation  which 
has  abolished  the  romantic  war  corres- 
pondent of  Richard  Harding  Davis  fiction, 
and  replaced  him  with  the  reporter  or 
historian  of  the  headquarters  office.  It 
is  reflected  also  in  the  changed  status 
of  the  soldier  himself,  who  is  no  longer 
engaged  with  the  heroic  charges,  and  In 
tricate  minor  strategy  of  other  days,  but 
must  plan  and  execute  human  slaughter 
on  a  large  scale.  They  are  all  merely 
signs  of  the  times,  but  it  Is  of  vital  im- 
portance that  the  engineering  profession, 
and  especially  the  new  man  going  into 
the  profession,  appreciate  this  changed 
condition,  and  be  prepared  to  assume  the 
different  responsibilities. 


The  engineering  profession  still  main- 
tains the  respect  of  the  people  at  large. 
It  is  considered  conservative,  solid  and 
safe.  Unfortunately  this  conception  is 
reacting  against  the  personnel  of  the  pro- 
fession. It  is  bringing  to  the  engineering 
schools  a  great  many  men  of  small  souls, 
who  are  seeking  a  safe  living.  It  is  quite 
too  common  to  produce  graduates  who 
feel  that  their  four  years  in  college  have 
earned  them  a  right  to  a  superior  posi- 
tion, regardless  of  further  activity.  These 
men  are  our  intellectual  snobs.  They  are 
appalled  at  the  ignorance  that  they  find 
around  them,  and  are  continually  making 
the  mistake  of  underestimating  men  who 
have  not  had  their  advantages.  1  cannot 
help  feeling  that  the  profession  is  unduly 
burdened  by  men  of  this  type,  men  who 
are  natural  subordinates,  and  yet  jealous 
of  their  own  subordination.  In  the  pres- 
ent-day struggle  it  is  not  sufficient  to  be 
safe  and  sound  in  our  ideas  and  activities, 
but  it  is  necessary  to  take  a  leading  part, 
and  a  progressive  part  in  the  industrial 
and  business  world,  or  to  be  relegated 
to  the  category  of  recorders  and  com- 
puters. There  are,  unfortunately,  too  few 
engineers  who  are  either  able  or  willing 
to  undertake  this  struggle  for  the  initia- 
tive. 


Engineering  Is  a  science.  In  college 
we  learn  the  basic  branches.  We  learn 
something  about  the  application  of  the 
facts,  and  we  acquire  a  great  deal  of  gen- 
eral information  as  to  what  has  been  done 
in  engineering  operations.  In  a  way  we 
acquire  the  simpler  tools  of  the  profes- 
sion, and  learn  a  very  little  about  han- 
dling them. 

The    engineering    graduate    can    delib- 
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erately  choose  from  a  considerable 
variety  of  work  within  the  limits  of  the 
profession.  He  will  be  fortunate  if  he 
is  able  to  analyze  his  own  temperament 
and  to  choose  correctly.  There  are  fields 
of  activity  in  the  beginning  which  vary 
all  the  way  from  research,  through  design 
and  application,  to  the  direction  of  con- 
struction and  operation  to  general  man- 
agement which  may  not  be  technical  in 
any  respect. 

There  is  a  great  field  for  the  engineer 
who  is  primarily  a  scientist,  a  research 
man.  Engineers  are  criticised  today  for 
being  individualists.  It  is  said  that  they 
like  to  work  separately,  and  to  work  di- 
rectly with  nature.  This  is  the  thing  that 
the  research  man  can  do.  He  is  the  one 
engineer  who  can  live  the  solitary  life 
and  still  b«  successful.  The  man  going 
into  engineering,  however,  who  feels  that 
his  temperament  would  incline  him  to 
take  up  this  branch,  must  appreciate  that 
just  as  his  work  will  be  independent 
and  isolated,  and,  in  a  measure,  free, 
so  it  will  be  unknown,  and  not  to  a  wide 
extent  appreciated,  except  in  the  case 
of  great  discoveries.  As  a  result  it  will 
naturally  not  be  highly  paid.  For  the 
man  who  has  a  scientific  temperament, 
however,  who  feels  that  he  has  gone  into 
the  engineering  profession  as  a  service, 
and  who  is  either  able  or  willing  to  ac- 
cept a  moderate  recompense,  research 
work  will  open  a  very  great  and  wonder- 
ful field  of  activity. 

I  know  of  no  other  branch,  howevei-, 
where  relatively  complete  freedom  of  ac- 
tivity is  possible.  To  the  mind  of  the 
man  of  high  ambition  and  broad  perspec- 
tive the  work  of  detail  design  and  com- 
putation, the  accumulation  of  data  and 
details  of  analysis,  are  but  the  acquir- 
ing of  greater  facility  in  the  use  of  the 
tools  of  his  profession.  To  pass  through 
these  phases  of  engineering  activity  pro- 
duces a  wider  knowledge  and  a  greater 
confidence  in  his  own  ability. 

Many  men  are  satisfied  with  this  phase 
of  engineering.  They  mistake  the  tools 
of  the  profession  for  the  end  to  be 
achieved,  and,  feeling  a  very  just  pride 
in  their  part  of  our  technical  life,  become 
complacent.  They  are  the  great  mass 
of  our  middle  class  or  subordinate  engi 
neers.  This  class  is  essential  to  the 
progress  of  engineering  work,  and  it  Is 
vital  that  we  should  bring  into  the  pro 
fession  a  reasonable  number  of  men  who 
can  do  the  detail  work  well,  and  be  satis- 
fied in  the  doing.  In  the  end,  they,  too, 
must   agree   to   a  moderate   recompense. 


This  work,  also,  is  in  the  shadow,  and 
the  public  must  be  educated  to  appreciate 
its  value. 

It  should  be  the  great  duty  of  the 
leaders  of  the  engineering  profession  ta 
day  to  see  that  these  two  classes  of  engi- 
neers do  not  so  dominate  the  profession 
as  a  whole  that  the  popular  conception 
of  engineering  will  be  limited  to  them. 
I  think  that  the  engineering  schools  have 
two  great  possibilities  which  lie  at  the 
root  of  the  profession.  First,  to  encour- 
age the  development  of  the  executive 
ability  of  all  those  who  have  it  in  them, 
and,  second,  to  help  create  a  conception 
of  engineering  which  will  draw  to  the 
profession  men  of  the  highest  type  ot 
mind.  It  is  unquestionably  true  that  the 
general  standing  of  the  profession,  and 
thQ  advantages  to  the  individuals  in  it. 
will  depend  almost  entirely  on  popular 
appreciation,  or  the  popular  conception 
of  it  as  a  whole.  Just  as  I  have  tried 
to  indicate  that  we  have  failed  somewhat 
in  recent  years  to  attract  the  best  minds 
to  the  profession,  so  has  the  profession 
suffered  in  the  popular  mind  by  compari- 
son. 

Where  the  young  man  thinks  at  all  ot 
his  own  native  ability,  the  man  of  nimble 
wit  and  argumentative  mind  goes  into 
the  law.  Too  often  the  engineering  pro- 
fession will  attract  those  who  feel  them- 
selves lacking  in  both  qualities.  For- 
tunately for  the  profession,  however, 
those  who  go  in  after  a  clear  analysis  ot 
their  own  ability  are  few.  We  are  lucky 
in  getting  a  lot  of  good  men  who  think 
they  should  be  engineers  because  they 
have  a  faculty  for  mathematics,  or  en- 
joy tinkering  with  the  front  door  bell. 
It  is  out  of  this  class,  the  fellows  who 
just  happen  in  without  knowing  exactly 
why,  that  we  should  hope  to  make  our 
best  finds.  If  we  can  only  pick  the  in- 
dividuals from  this  group  who  have  the 
native  ability  for  mixing,  who  have  an 
instinct  for  salesmanship,  and  then  teach 
them  engineering,  we  will  get  more  and 
more  great  engineers.  For,  in  the  end, 
beyond  the  advantage  of  his  fine  mental 
training,  the  engineer's  opportunities  for 
ultimate  advancement  and  service  are 
not  greatly  different  from  those  in  the 
mercantile,  commercial,  or  strictly  indus- 
trial fields.  The  man  with  the  same  am- 
bition, the  same  mentality  as  an  engineer- 
ing graduate,  has  a  better  chance  to  be 
president  of  a  railroad  or  of  a  steel 
company  than  he  would  have  had  if  he 
had  not  studied  engineering,  and  when 
he    arrives    at    that    end    he    has    every 
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chanw  of  beins  a  nuich  better  president. 

At  the  risk  of  borinK  1  cannot  avoid  re- 
peatinK  the  one  thing  we  hear  most  often 
directed  towards  the  young  engineer,  that 
is,  that  the  man  who  intends  to  attain 
high  position  cannot  afford  to  neglect  the 
cultural  side.  As  he  must  b«  able  to 
sell  himself  and  his  engineering  all  the 
way  up  the  ladder,  so  he  must  be  able 
to  take  his  place  among  the  most  broadly 
educated  men  at  the  top.  The  engineer 
should  know  something  of  art  and  a 
great  deal  of  literature.  He  should  have 
a  fundamental  knowledge  of  law  and 
economics.  He  should,  above  all  things. 
be  able  to  write  good  English,  and.  if  he 
is  physically  able,  learn  to  speak  it,  and 
speak  it  in  public  without  effort.  He 
should  develop  an  interest  in  people,  and 
train  himself  intuitively  to  analyze  char- 
acter. He  must  appreciate  that  every 
single  act  is  a  part  of  some  broader 
policy,  and  to  understand  when  deter- 
mination is  tnily  effective  and  when  it 
degenerates  into  mere  stubbornness.  He 
should  learn  to  cultivate  llie  practice  of 
diplomacy,  and  should  study  the  psychol- 
ogy of  organization  and  management.  All 
of  this  is  on  the  human  side,  and  all  is 
necessary,  because  he  can  never  be  a  big 
engineer  unless  he  is,  in  a  sense,  a  big 
man.  It  has  seemed  unnecessary  to  say 
much  about  the  knowledge  of  pure  engi- 
neering. The  necessity  for  this  should  be 
taken  for  granted.  As  an  eminent  engi- 
neer recently  said  on  the  technique  of 
engineering  reports:  "The  first  essen- 
tial in  report  writing  is  for  the  author  to 
know  what  he  is  writing  about,  and  know- 
it  thoroughly  and  definitely." 

There  is  no  doubt  that  we  are  still  in 
the  beginning  of  the  great  engineering 
era.  The  engineering  profession  has  now 
a  higher  standing  and  a  broader  appre- 
ciation than  it  has  ever  had,  but  it  has 
not  developed  in  accordance  with  its  pp- 
portunities,  possibly  because  of  the  in- 
herent defects  in  its  personnel,  which  1 
have  attempted  to  outline,  and  partly  be- 
cause the  big  affairs  of  the  country  have 
been  in  the  hands  of  interests  thoroughly 
intrenched,  and  to  some  of  which  it  has 
seemed  better  to  keep  the  engineer  as  a 
servant  rather  than  to  take  him  as  a 
partner.  To  complete  the  necessary 
change  in  the  status  of  the  profession, 
the  engineers  generally  will  have  to  real- 
ize their  public  position  and  act  accord- 
ingly. If  we  would  only  understand  how 
thoroughly  every  lawyer  is  in  politics, 
and  how  completely  the  medical  profes- 
sion   is    interested    in   public   affairs,    we 


would  realize  better  how  necessary  it  is 
to  impress  upon  the  popular  mind  an  ap- 
preciation of  the  value  of  engineering.  It 
is  not  uncommon  to  hear  a  young  lawyer 
say,  "I  haven't  decided  whether  I  shall 
practice  or  go  into  politics."  It  is  more 
common  to  hear  the  engineer  remark, 
"I  am  not  sure  whether  I  shall  ask  for  a 
job  at  the  waterworks  or  go  with  the 
railroad."  One  possesses  vision,  the  other 
i.s  still  without  purpose. 


CONFERENCE  ON  ENGINEERING  SO- 
CIETY CO-OPERATION 

An  informal  and  unofficial  conference 
of  representatives  of  the  American  As- 
sociation of  Engineers  and  the  American 
Engineering  Council  was  held  at  the  Ho- 
tel Statler,  in  St.  Louis,  on  June  3  prior 
to  the  meeting  of  the  Executive  Board  of 
the  Council  on  that  day.  Mr.  E.  S.  Car- 
man issued  the  invitations  to  the  con- 
ference, which  included,  besides  himself, 
H.  0.  Garman,  L.  W.  Wallace  and  C.  E. 
Drayer.  The  conference  was  for  the  pur- 
pose of  finding  a  way  to  develop  closer 
relations  between  these  two  national  or- 
ganizations. 

The  following  conclusions  were  reached 
unanimously: 

1.  This  conference  is  unanimous  in  the 
opinion  that  there  should  be  unity  in  the 
profession. 

2.  It  is  agreed  that  duplication  of  ef- 
fort by  the  two  organizations  is  unde- 
sirable on  account  of  economic  waste. 

3.  The  discussion  of  the  morning  de- 
veloped the  desirability  for  the  creation 
of  conference  committees  to  consider 
closer  cooperation  between  Federated 
American  Engineering  Societies  and  the 
American  Association  of  Engineers. 

At  the  morning  session  of  the  Execu- 
tive Board  of  the  American  Engineering 
Council  Mr.  Carman  proposed  the  appoint- 
ment of  a  committee  consisting  of  the 
presiding  officer,  the  secretary  and  one 
other  member  of  the  Executive  Board  to 
consider  closer  cooperation  between  the 
Federated  American  Engineering  Socie- 
ties and  the  American  Association  of  En- 
gineers. After  considerable  discussion, 
motion  was  made  to  read  that  a  commit- 
tee consisting  of  the  presiding  officer,  the 
secretary  and  one  other  member  be  ap- 
pointed to  confer  with  representatives  of 
A.  A.  E.  and  report  back  any  recommen- 
dations it  may  see  fit.  The  presiding 
officer,  Calvert  W.  Townley,  appointed 
Dean   Kimball,   of  Cornell   University,  as 
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the  other  member  of  the  committee. 
During  the  discussion  of  the  motion  it 
was  apparent  that  some  of  the  board 
favored  any  reasonable  basis  of  coopera- 
tion, but  the  majority  stood  squarely  on 
the  position  that  closer  relations  could 
be  brought  about  only  by  the  American 
Association  of  Engineers  joining  the  Fed- 
erated American  Engineering  Societies  on 
the  same  basis  as  the  other  national  so- 
cieties, which  were  constituent  members. 


USE     OF     ASPHALT     MACADAM 

PAVEMENTS  IN  REAL  ESTATE 

DEVELOPMENTS 

With  housing  conditions  throughout  the 
country  only  slightly  improved,  especial 
ly  in  the  larger  cities,  and  with  the  con- 
tinued desire  on  the  part  of  most  city 
dwellers  to  have  their  homes  in  suburban 
or  residential  sections,  instead  of  in  the 
heart  of  a  city,  the  subject  of  developing 
new  residential  areas  has  come  to  be  of 
great  importance  among  city  engineers 
and  city  planners. 

To  be  successful,  new  home  areas  must 
be  beautiful  and  attractive,  as  well  as 
within  a  convenient  distance  of  the  aver- 


age person's  place  of  work  or  business. 
In  making  these  new  real  estate  sections 
beautiful,  realtors  and  city  engineers 
have  found  that  the  problem  of  paved 
streets  is  one  of  the  first  to  be  solved; 
and  after  considerable  study  and  plan- 
ning, they  have  decided  that  the  type  of 
pavement  in  a  newly  developed  home  area 
must  have  these  features: 

1.  A  pavement  easily  and  quickly  con- 
structed. 

2.  Economical  and  low  in  first  cost. 

3.  Beautiful  in  appearance  and  suit- 
able for  the  traffic  it  is  to  undergo. 

Asplmit  Macadam  a  Suitable  Type 
A  pavement  which  has  all  these  fea- 
tures and  has  proved  it  is  ideal  for  the 
purpose  is  asphalt  macadam.  Extensive 
use  of  it  during  the  last  decade  has  re- 
sulted in  its  adoption  by  many  towns  and 
municipalities,  as  well  as  by  real  estate 
concerns,  to  pave  newly  developed  resi- 
dential districts.  Among  the  cities  that 
have  used  it  are  Asheville  and  Charlotte, 
N.  C,  Baltimore,  Md.,  Chicago  and  many 
others. 

Although  the  daily  traffic  over  a  street 
in  a  suburban  or  residential  district  in- 
cludes numerous  vehicles,  yet  the  type  of 
traffic  is  not  the  heaviest.     It  usually  in- 


PP.IVATE  ESTATE    OF  GEORLiE   A.    -McKINLOCK  AT   LAKE    FOREST,    ILL..    SHOWING 
A  TEXACO  ASPHALT  MACADAJVI  DRIVE. 
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Construction  News  and  Equipment 


OWNERSHIP  AND  OPERATION  OF 
TRENCH  EXCAVATORS  AND 
OTHER  MECHANICAL  EQUIP- 
MENT BY  THE  WATER  DE- 
PARTMENT OF  BALTI- 
MORE 

By   V.  Befiiard   Siems.   Associate  Civil  Engi- 
neer Water  Department,   Oliver  and 
Wolfe  Sts.,  Baltimore^  Md. 

(Editor's  Note:  The  following  matter 
is  the  major  portion  of  a  paper  presented 
by  Mr.  Siems  at  the  1921  annual  conven- 
tion of  the  American  Water  Works  As- 
sociation. The  original  paper  was  accom- 
panied by  numerous  tables  and  diagrams 
which  are  too  extensive  for  reproduction 
here,  except  in  substance,  but  which,  pre- 
sumably, will  be  reproduced  in  full  in  the 
Journal  of  the  Association  at  an  early 
date.) 

Machinery  for  excavating  earth  and 
other  material  has  been  recognized  for 
years  as  more  economical  and  efficient 
than  manual  methods  where  conditions 
will  permit  the  use  of  such  mechanical 
equipment. 

In  order  to  complete  the  construction 
of  water  supply  and  sewerage  systems  in 
the  cantonments  during  the  world  war  as 
quickly  as  possible,  the  United  States 
Army  used  machinery  entirely,  and  the 
results  obtained  have,  no  doubt,  had  a 
great  effect  on  the  increased  use  of  trench 
excavators,  cranes  and  backfillers  by  con- 
tractors and  municipalities.  The  writer 
used  trenching  machines,  cranes  and  back- 
fillers entirely  for  the  construction  of  the 
water  distribution  system  for  Camp 
Meade  and  Camp  Franklin  in  1918.  The 
distribution  system  of  Camp  Franklin  and 
the  enlargement  of  the  Camp  Meade  sys- 
tem were  completed  in  2%  months.  Ma- 
chinery of  all  characters  was  used  to  con- 
struct the  intake  and  pumping  stations 
and  enlarge  the  filtration  plant  and  bal- 
ancing reservoirs  at  Camp  Meade. 

In  1913  the  engineers  of  the  Baltimore 
City  Water  Department  snw  the  neces- 
sity for  obtaining  a  trenching  machine, 
air  compressor  and  pneumatic  hammer  to 
execute  more  expeditiously  the  work  in 
connection  with  the  installation  of  water 
mains.     The  Highway  Department  in  1913 


graded  33rd  Street  from  Greenmount  Ave- 
nue to  Hillen  Road,  an  approximate 
distance  of  1.1  miles,  preparatory  to  con- 
structing a  boulevard.  The  Water  De- 
partment started  the  work  of  installing 
a  16-inch  Middle  Service  water  main  by 
hand  labor,  and  as  the  cost  of  doing  the 
work  was  exceeding  the  estimated  amount 
appropriated,  the  Department  engineers 
rented  a  trenching  machine  from  the  Con- 
solidated Gas  Company;  with  the  use  of 
this  machine  the  work  was  rapidly 
pushed  to  completion  and  the  cost  was 
less  than  the  amount  actually  appro- 
priated. This  rented  machine  excavated 
2,000  linear  feet  of  trench,  and  the  final 
cost  showed  that  the  excavating  had  been 
done  at  16  cts.  a  cubic  yard.  Based  on 
this  excellent  showing,  the  Water  Depart- 
ment was  permitted  to  purchase  a  "Par- 
son's" trench  excavator.  Model  "K." 
Another  important  reason  for  permitting 
the  purchase  of  a  trenching  machine  was 
that  the  greater  part  of  future  water 
mains  installations  would  be  in  the  north- 
eastern and  northwestern  sections  of  the 
city  where  few,  if  any,  subsurface  struc- 
tures would  be  encountered,  and  condi- 
tions would  be  ideal  for  operating  trench- 
ing machines.  The  normal  corps  of  15 
laborers  was  too  small  to  permit  constant 
operation  of  the  trenching  machine  in  the 
work  of  laying  water  mains  and  back- 
filling, and  it  was  necessary  to  increase 
the  number  of  men.  In  order  to  still 
increase  the  amount  of  work  and  bring 
the  water  mains  construction  corps  to  the 
normal  size  of  15  laborers  air  compres- 
sors and  pneumatic  hammers  were  pro- 
cured. This  latter  equipment  was  also 
necessary  to  secure  uniform  caulking  of 
all  pipe  joints  and,  thereby,  decrease  the 
possibility  of  leaks  occurring  after  the 
laying  of  improved  paving;  it  also  re- 
duced the  time,  and  consequently  the  cost 
of  labor,  in  caulking. 

The  first  air  compressor  purchased  was 
of  "Foster  &  Hosier"  make  and  had  a  ca- 
pacity of  approximately  SO  cu.  ft.  Con- 
siderable difficulty  was  experienced  in 
training  the  caulkers  to  use  the  pneu- 
matic hammers  intelligently  in  order  to 
prevent  breaking  the  bells  of  cast  iron 
pipe.  Tests  conducted  over  a  long  period 
showed  that  pneumatic  hammers   should 
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operate  under  a  long  stroke  and  at  a  mod- 
erate working  pressure  of  40  lbs.  per  sq. 
in.  The  Engineering  and  Construction 
Division  of  the  Water  Department  now 
has  the  following  equipment: 

Equipment  Original  Cost 

4  Air     Compressors     (ranging 

from  80  to  210  cu.  ft.  capac.).$  8,189.00 

2  Backfillers  3,488.00 

1  Austin  5-ton  Crane 8,095.00 

1  Ransom  Concrete  Mixer 802.00 

1  Air  Piling  Hammer 275.00 

10  Ditch   Pumps    3,447.00 

3  Trenching  Machines    23,794.00 

Total   148,090.00 

Most  of  the  machinery  was  purchased 
by  the  Water  Department  between  the 
years  1918  and  1920.  Since  the  year 
1914  the  Water  Department  has  used 
trenching  machines  under  almost  all  con- 
ditions in  the  installation  of  water  mains 
in  public  highways. 

The  "Parson's"  Model  "K"  trenching 
machine  was  put  to  a  severe  test  at  one 
time  in  excavating  tor  the  installation 
of  a  4-inch  water  main  in  a  private  alley 
between  10  and  12  ft.  in  width.  Diffi- 
culty was  experienced  in  getting  a  trench- 
ing machine  of  this  size  in  the  alley,  and 
damage  was  done  to  the  wooden  fences 
on  each  side  of  the  alley.  Even  consid- 
ering the  difficulties  and  the  expense  en- 
tailed because  of  the  damage  done,  the 
cost  of  installing  the  4-in.  main  was 
much  less  than  it  would  have  been  if  done 
by  manual  labor.  It  may  be  interesting 
to  note  that  a  comparison  of  the  cost 
of  doing  work  in  private  alleys  of  va- 
rious widths  and  public  highways, 
whether  done  by  manual  labor  or  by 
trenching  machine  aided  by  hand  labor, 
shows  that  the  cost  of  the  installation  in 
private  alleys  is  twice  that  of  the  cost 
in  public  highways.  The  Water  Depart- 
ment, therefore,  does  not  even  consider 
the  installation  of  water  mains  In  private 
alleys.  Judging  from  our  records  of  cost, 
such  installations  should  be  discouraged 
by  all  municipalities. 

Trenching  machines  have  also  been 
used  to  remove  the  cover  of  all  sized 
water  mains  where  it  has  been  found 
necessary  to  enlarge  or  replace  them  by 
other  mains,  particularly  so  in  cases 
where  it  is  necessary  to  lower  the  water 
mains  because  of  a  change  in  the  grade 
of  the  public  highway.  In  the  residen- 
tial and  business  districts  where  it  would 
be  economical  to  excavate  trenches  with 
trenching  machine  for  installation  of 
water  mains,  accurate  locations  were  ob- 


tained of  water  supply,  gas  supply  and 
other  services  in  advance  of  the  work. 
The  locations  of  these  services  were 
marked  on  the  curb  line,  and  the  trench- 
ing machine  operator  very  seldom  dis- 
turbed any  of  them,  as  he  raised  the 
boom  of  the  machine  as  it  approached 
these  marks.  It  was,  of  course,  neces- 
sary to  do  the  extra  excavating  around 
the  service  pipes  by  hand  labor.  In  other 
instances  the  Department  has  found  it 
economical  to  disconnect  these  services 
temporarily,  in  order  to  provide  clearance 
for  the  operation  of  the  trenching  ma- 
chine. Even  with  these  additional  costs 
there  was  considerable  economy  in  the 
use  of  the  trenching  machine,  especially 
on  the  installation  of  large  water  mains. 
From  our  cost  data  records,  it  is  esti- 
mated that  damages  to  subsurface  struc- 
tures by  the  use  of  trenching  machines 
approximate  1%  of  the  total  cost  of  the 
Installation  of  the  water  mains. 

In  1918,  due  to  the  increasing  number 
of  extensions  of  water  mains,  the  scarcity 
of  labor  and  the  high  rate  of  pay  neces- 
sary because  of  the  salaries  paid  labor 
by  industrial  plants  in  and  around  Balti- 
more, it  was  decided  to  purchase  addi- 
tional trenching  machines,  a  5-ton  "Aus- 
tin" crane  and  backfillers.  The  cost  of 
installing  water  mains  was  materially  les- 
sened by  the  use  of  this  machinery  in 
years  1919  and  1920.  The  5-ton  crane 
saved  us  considerable  money,  as  we 
handled  practically  all  cast  iron  water 
pipe  and  fittings  of  20  in.  and  over  with 
It. 

Two  types  of  backfillers  are  used — one 
the  boom  drag  and  the  other  the  scraper 
drag.  The  boom  drag  is  used  on  the  back- 
filling of  trenches  for  large  mains  and 
the  scraper  drag  on  smaller  mains  in 
territories  where  the  Highways  Depart- 
ment will  permit  backfilling  of  ditches 
by  puddling  the  material.  We  have,  how- 
ever, also  used  it  in  public  highways 
where  ramming  was  necessary.  Tests 
made  with  mechanical  tampers  have  not 
shown  satisfactory  results  thus  far.  It 
is  hoped  that  they  will  be  developed  to 
the  extent  of  the  other  machinery  now 
used  by  the  Water  Department.  We  have 
a  much  larger  equipment  of  machinery 
than  that  enumerated  in  machines  of  a 
smaller  character  which  we  purchased 
from  time  to  time  and  which  are  not 
enumerated  here.  I  believe  that  the  Wa- 
ter Department  of  the  City  of  Baltimore 
ranks  first  among  the  American  munici- 
palities in  the  use  of  machinery  for  do- 
ing the  work  in  connection  with  the  in- 
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Automatic  actions- 
extra  yardage! 

KOEHRING  pavers  are  charged,  discharged,  and  the  concrete  placed 
on  the  subgrade  with  fewest  moves  of  the  operator.    Automatic  actions 
reduce  his  work  to  greatest  simplicity — saving  him  seconds  on  every 
batch  all  day  long — producing  more  batches  per  day — a  considerable  extra 
yardage — which  means  a  big  extra  profit  in  a  season's  work. 

Watch  the  automatic  actions  on  the  Koehring  charg- 
ing skip — on  the  power  discharge  chute — on  the  boom 

and  bucket  operation.     You  will  see  why  operators 

save  seconds  in  getting  the  outgoing   batch    at    the 

right  spot  on  the  subgrade  and  the  new  batch  into  the 

drum — why  the  operator  is  performing  at  high  speed 

at  the  end  of  a  day,  as  at  the  beginning.      Seconds 

saved  is  yardage  made! 

— and  Koehring  Heavy  Duly  Construction  stands  the 

pace  without    breakdowns    and    delays.      Write    for 

catalog. 

CAPACITIES 

Pavers:  10,  14,  21,  28  cu.  ft.  mixed  concrete, 
steam  or  gasoline,  multiplane  traction,  loading 
derrick,  power  discharge  chute. 

Construction  Mixer:  10,  14,  21,  28  cu.  ft.  mixed 
concrete,  steam  and  gasoline,  power  charging 
skip,  batch  hopper. 

Dandle  Light  Mixer:  4  and  7  cu.  ft.  mixed  con- 
crete, low  charging  platform,  power  charging 
skip,  light  duly  hoist. 

Write  for  Bulletin  P-10. 

KOEHRING  COMPANY, '^^^s^^^lfx^ 

In  writing  to  advertisers  please  mention    Municipal   and   County    Enqinekrino 


The  Koehring  bucket  shoots  alon^  the  boom  at 
power-driven  speed.  One  move  of  the  operator 
starts  it — another  move  stops,  and  automatically 
opens  the  bucket  gates  at  any  point.  One  more 
move  starts  bucket  back  to  charging  position, 
evenly  spreading  concrete  on  the  sub-grade,  and 
automatically  closing  and  stopping  at  tilling  posi- 
tion. Is  it  any  wonder  that  water  is  in  with  the 
new  batch  on  time,  that  the  loading  skip  is  back 
on  the  ground  and  receiving  niaterlals  for  the 
next  batch — and  not  a  second   lost    anywhere? 

Koehring  automatic  action  means 
extra  yardage. 
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stallation    and    maintenance    of   a    water 
distribution  system. 

Organization  for  Operating  and  Repairing 
Mechanical  Equipment 

The  automobile  repairman,  grade  No.  1. 
in  charge  of  mechanical  equipment  re- 
ports directly  to  the  Assistant  Civil  En- 
gineer in  charge  of  the  Construction  Sub- 
division or  his  assistant  the  same  as  the 
water  pipe  construction  foremen  do;  the 
five  automobile  repairmen,  grades  No.  2 
and  No.  3,  are  subordinate,  being  assisted 
by  handymen,  and  to  each  group  equip- 
ment which  they  operate  and  maintain 
is  assigned. 

The  City  Service  Commission  of  Balti- 
more requires  that  an  automobile  repair- 
man must  have  an  elementary  education, 
several  years'  experience  in  fjssembling 
or  repairing  and  operating  gas  engines 
and  other  mechanical  equipment;  for 
handymen  it  requires  an  elementary  edu- 
cation, one  year's  experience  as  general 
handyman  in  a  machine  shop  and  ability 
to  follow  instructions  from  an  automo- 
bile repairman.  The  handymen  are  also 
used  for  burning  out  lead  in  cast  iron 
pipe  bells  on  mains  of  the  larger  size. 
From  experience  it  has  been  found  that 
the  best  men  available  for  positions  of 
automobile  repairmen  are  those  advanced 
from  the  position  of  handyman. 

Experience  in  the  use  of  mechanical 
equipment  has  proved  to  us  that  it  is 
more  economical  and  efficient  to  have  a 
storage  of  duplicate  mechanical  parts 
available  for  any  emergency  than  to  order 
the  repair  parts  when  needed.  The  auto- 
mobile repairmen,  grade  No.  1,  in  charge 
of  mechanical  equipment  is  held  respon- 
sible for  stock  parts  of  mechanical  equip- 
ment, and  also  for  repairs  to  machineiT- 
After  the  completion  of  the  work  the  ma- 
chinery is  inspected  thoroughly  before 
being  transported  to  another  location, 
and,  therefore,  it  is  always  in  good  work- 
ing condition  to  commence  the  next  work. 
During  winter  months  trenching  ma- 
chines, cranes,  backfillers,  air  compres- 
sors, etc.,  are  removed  to  the  storage 
yards  and  completely  overhauled.  This 
is  done  only  when  there  is  no  work  on 
which  this  machinery  can  be  used.  The 
smaller  gasoline  pumps,  melting  fur- 
naces, ground  thawers,  etc.,  are  usually 
overhauled  in  the  field. 

Comparison  of  Costs — Hand  Labor  Vs. 

Hand  Labor  Aided  by  Machinery 

A  comparison  was  made  of  labor  cost 

per  foot  of  installation  of  water  mains  by 

manual  labor  and  manual  labor  aided  by 

trenching  machine.     It  was  observed  that 


the  percentage  of  economy  obtained  using 
a  trenching  machine  with  hand  labor 
varies  from  22.2  to  57.5  per  centum.  This 
percentage  of  saving  is  largely  due  to  the 
intelligent  placing  of  the  laborers,  as  for 
example: — with  an  average  corps  of  14 
men  working  with  a  trenching  machine 
in  the  installation  of  a  6-in.  water  main 
two  laborers  work  on  the  surface  to  re- 
move the  material  falling  from  the  travel- 
ing buckets,  three  laborers  are  used  to 
prepare  the  trench  for  pipe  laying,  two 
caulkers  and  two  laborers  pour  the  lead 
and  caulk  the  joints,  four  laborers  back-  . 
fill  the  trench  and  ram  the  material,  and 
one  laborer  attends  to  the  lead  melting 
furnace  and  keeps  the  water  main  instal- 
lation corps  supplied  with  tools.  Such 
an  organization  will  permit  constant  op- 
eration of  a  trenching  machine  through- 
out the  working  day. 

A  comparison  was  made  of  excavation 
cost  per  foot  of  installation  of  water 
main  by  manual  labor  and  trenching  ma- 
chine aided  by  manual  labor.  The  per- 
centage of  saving  with  the  use  of  the 
trenching  machine  varies  from  50  to  56.8 
per  centum.  A  trenching  machine  will 
excavate  from  15  cu.  yds.  an  hour  in 
50%  rock  and  sandstone  to  25  cu.  yds. 
an  hour  in  loam,  gravel  and  disinte- 
grated rock. 

A  comparison  was  made  of  average 
number  of  feet  of  water  main  installed 
by  a  man  a  day  by  hand  labor  and  by 
hand  labor  aided  by  trenching  machine. 
The  term  "installed"  includes  the  exca- 
vation for  installation  and  backfill  of  the 
water  main.  The  saving  of  time  in  the 
installation  of  water  mains  by  the  use  of 
the  trenching  machine  varies  from  33.3  to 
80  per  centum.  For  example,  it  will 
take  a  water  pipe  corps  of  15  men  in- 
stalling water  mains  without  the  use  of 
a  trenching  machine  10  days  to  excavate 
for,  lay  and  backfill  300  ft.  of  20-in.  main. 
Whereas  a  pipe  laying  corps  using  a 
trenching  machine  to  excavate  the  trench 
will  complete  the  excavating,  laying  and 
backfilling  of  the  20-in.  main  in  four  days 
and  two  hours. 

A  study  was  made  of  the  average  num- 
ber of  men  the  trenching  machine  re- 
places, of  the  trenching  machine  as  a 
labor  saving  device.  It  was  found  that 
the  number  of  men  replaced  by  the  use 
of  the  trenching  machine  varies  from  20 
to  70  men.  For  an  example,  take  a  6-in. 
main:  The  number  of  linear  feet  of 
trench  excavated  in  one  hour  by  the 
trenching  machine  is  60,  but  it  would 
require  20  men  to  excavate  the  60  ft.  of 
trench  in  one  hour.     The  same  principle 
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applies  to  the  other  size  mains.  Thus 
the  number  of  men  replaced  by  the  ma- 
chine on  different  sizes  of  pipe  are  as 
follows:  for  6  in.,  20  men;  for  10  in., 
20  men;  for  12  in.,  21  men;  for  16  in., 
25  men;  for  20  in.,  35  men;  for  30  in., 
€0  men;    and  for  36  in.,  70  men. 

A  comparison  was  made  of  labor  costs 
per  foot  of  water  mains  between  joints 
caulked  by  hand  and  those  caulked  with 
the  use  of  pneumatic  tools.  The  term 
"laying"  refers  only  to  the  placing  of  the 
pipe  in  the  trench  and  to  the  caulking 
of  the  joints.  In  comparing  the  cost  of 
caulking  by  hand  and  caulking  with  air 
hammers,  it  was  noticed  that  there  was 
a  loss  varying  from  38  to  53  per  cent, 
in  favor  of  hand  caulking,  but  this  loss 
is  overcome  by  the  saving  in  time,  vary- 
ing from  41.7  to  65.7  per  cent,  by  caulking 
with  air  hammers,  thus  resulting  in  a 
saving  of  36.4  to  46.7  per  cent,  on  the  com- 
pleted work. 

A  comparison  was  made  of  backtill 
costs  per  foot  of  installation  of  water 
mains  by  hand  labor  and  by  backfiller. 
It  was  found  that  the  percentage  of  sav- 
ing varies  from  33.2  to  52.5  per  cent. 

In  order  to  determine  the  effective 
depth  to  which  lead  could  be  compressed 
in  the  caulking  of  cast  iron  water  pipe 
joints,  research  work  was  initiated  at  the 
Municipal  Laboratory  in  1914.  The  re- 
sults of  these  tests  showed  that  lead,  like 
other  engineering  materials,  has  a  dis- 
tinct characteristic  curve.  From  this 
curve  can  be  found  the  greatest  possible 
compression,  which  never  exceeds  21/2  ins. 
from  the  face  of  the  bell,  before  the  com- 
pressive molecular  resistance  of  the  lead 
itself  equals  or  is  greater  than  the  ten- 
sile strength  of  the  cast  iron  in  the  sides 
of  the  pipe  bells.  When  such  latter  is 
the  case,  there  immediately  follows  a 
bursting  of  the  pipe  bell;  therefore,  it 
was  recommended  that  air  compressors 
and  pneumatic  hammers  operating  under 
a  long  stroke  and  a  moderate  working 
pressure  of  40  lbs.  per  sq.  in.  be  used 
on  all  the  Department's  caulking  work. 

A  comparison  of  cost  of  the  laying  of 
water  mains  by  hand  labor  and  hand  la- 
bor aided  by  crane  on  pipe  30  ins.  and 
larger  shows  that  it  cost  $0.54  a  foot  to 
lay  30-in.  pipe  with  hand  labor  aided  by 
crane,  and  $0.95  a  foot  to  lay  by  hand 
labor  alone,  or  a  saving  of  47.4%  by  using 
the  crane.  On  36-in.  pipe  it  cost  $0.70  a 
foot  to  lay  with  hand  labor  aided  by 
crane,  and  $1.42  to  lay  with  hand  labor 
alone,  or  a  saving  of  50.7%. 

The  large   amount   of  work   completed 


by  the  Water  Department  has  been  due 
to  the  fact  that  Mr.  Wm.  A.  Megraw, 
Water  Engineer,  has  encouraged  the  pur- 
chase of  machinery  for  use  in  the  con- 
struction of  water  mains,  which  procedure 
was  inaugurated  by  Mr.  Walter  E.  Lee, 
former  incumbent. 

Due  acknowledgment  is  given  herewith 
to  the  work  of  Mr.  G.  A.  Warren,  Assist- 
ant Civil  Engineer  in  charge  of  the  con- 
struction subdivision  of  the  Engineering 
and  Construction  Division,  and  to  his  as- 
sistant, Mr.  Maurice  Goldstein,  Junior 
Civil  Engineer,  for  the  cost  data  fur- 
nished. 

Cutting  60-in.  Cast  Iron  Main  loith  Oxy- 
Acctylenc  Torch, 

The  proposed  changes  in  the  distribu- 
tion system  at  North  Avenue  and  Oak 
Street  required  the  removal  of  a  60"x30" 
three-way  and  inserting  of  a  60"x48" 
three-way  and  connections.  As  the  opera- 
tions of  the  Water  Department  were  re- 
tarding the  paving  of  the  street,  a  method 
quicker  than  cutting  the  60-in.  cast  iron 
pipe  by  hand  labor  was  desired.  An  oxy- 
acetylene  torch  and  operator  were  ob- 
tained through  the  local  sales  engineer 
of  the  Davis-Bournonville  Company,  and 
the  cutting  of  the  cast  iron  pipe  was 
started  immediately.  The  progress  of  the 
cui  varied  from  0.63  ins.  a  minute  to  1.3 
ins.  a  minute,  the  average  being  0.7  ins. 
a  minute;  the  thickness  of  the  cast  iron 
pipe  was  1.7  ins.  Upon  investigating  the 
cut  edges,  small  cracks  were  discovered 
around  the  entirf  circumference  at  in- 
tervals of  1.5  ft.  extending  from  %-in.  to 
1%-ins.  from  the  face  of  the  cut.  Tins 
necessitated  the  removal  of  the  pipe  and 
the  insertion  of  a  new  piece  of  60-in.  main. 
The  new  main  was  cut  on  the  surface  by 
hand  labor,  thus  affording  a  direct  com- 
parison of  the  cutting  of  cast  iron  pipe 
by  hand  labor  and  with  the  oxy-acetylene 
torch.  The  following  results  were  ob- 
tained: The  cost  of  cutting  the  60-in.  pipe 
(2  cuts)  by  hand  labor  was  $232.52,  In- 
cluding labor,  overhead,  depreciation  and 
the  cost  of  sharpening  the  tools;  whereas 
the  cost  of  cutting  the  cast  iron  pipe 
(2  cuts)  with  the  oxy-acetylene  torch  was 
$104.23,  including  labor,  fuel  consumed, 
depreciation  and  overhead. 

As  the  result  of  research  work  now 
being  conducted  by  the  engineers  of  the 
Davis-Boumonville  Company,  I  am  con- 
vinced that  a  practical  way  will  be  found 
for  cutting  cast  iron  pipe  economically 
and  quickly  with  the  oxy-acetylene  torch. 
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eludes  pleasure  automobiles  or  light  com- 
mercial delivery  machines.  Therefore,  a 
more  permanent  type  of  pavement,  like 
sheet  asphalt,  is  not  required  and  the 
extra  cost  would  not  be  Justified.  Con- 
sequently asphalt  macadam  has  been  most 
satisfactorily  used,  because  it  is  durable 
and  lasting  under  the  type  of  traffic  speci- 

flPd)  and  iii  addition  provides  a  beauti- 
ful, noiseless,  waterproof  pavement,  per- 
fectly adapted  to  the  aesthetic  surround- 
ings of  a  residential  or  suburban  dis- 
trict. 

Roadways  on  Private  Estates 
This  type  of  pavement  has  also  been 
used  extensively  in  and  surrounding 
large  estates  and  country  homes,  because 
of  the  facility  with  which  it  is  laid  and 
the  excellent  manner  in  which  it  har- 
monizes with  the  usual  charming  sur- 
roundings of  such  places.  Several  of  the 
most  popular  real  estate  developments 
near  Charlotte,  N.  C,  were  paved  in  1916, 
with  Texaco  Asphalt  Macadam  by  the 
penetration  method,  and  the  streets  in 
this  locality  have  given  excellent  satisfac- 
tion. There  are  many  blocks  of  the  same 
type  of  roadway  in  the  fashionable  Grove 
Park  section  of  Asheville,  N.  C,  and  the 
attention  of  public  officials  and  real  estate 
concerns  throughout  the  country  is  be- 
ing directed  to  these  pavements  as  an 
example  of  how  asphalt  macadam  may  be 
used  in  developing  new  residential  areas. 

How  to  BuiJfl  an  Asphalt  Macnflaiii  Road 
There  are  two  main  parts  to  an  asphalt 


macadam   pavement:      (1)      The   founda- 
tion;   (2)  the  wearing  surface. 

The  foundation  may  be  either  of  the 
following:  Macadam  or  gravel.  Irrespec- 
tive of  type,  the  foundation  should  be 
solid,  compact  and  of  sufficient  depth, 
and  the  subgrade  under  the  foundation 
should  be  well  drained  and  solid. 

Two  main  materials  make  up  the  weai'-' 
ing  surface  of  an  asphalt  macadam  pave- 
ment: (1)  Broken  stone;  (2)  asphaltic 
cement. 

The  steps  in  constructing  the  wearing 
surface  are  as  follows: 

1.  Spread  clean,  coarse,  broken  stone 
over  the  foundation.  This  stone  should 
be  from  1  to  2%  ins.  in  size,  and  should 
be  spread  so  as  to  give  a  minimum  thick- 
ness of  2Vz  ins.  when  compacted. 

2.  Carefully  roll  the  stone  which  has 
been  spread,  so  as  to  get  an  even  contour 
and  obtain  the  greatest  possible  mechani- 
cal bond. 

3.  Apply  asphaltic  cement  by  either  the 
hand  pouring  or  pressure  distributor 
method,  using  from  1%  to  2^4  gals,  per 
square  yard.  The  asphaltic  cement  should 
be  applied  uniformly  and  is  heated  to  be- 
tween 275  and  350  deg.  Pahr.,  so  that  it 
will  penetrate  thoroughly  the  entire  depth 
of  the  wearing  surface. 

4.  Spread  clean  %-in.  stone  over  the 
entire  surface  immediately  after  the  ap- 
plication of  the  asphalt.  These  stone 
chips  should  be  dry  and   free  from  dust. 

5.  Roll  the  entire  surface  until  it  is 
solid. 


WARD  PARKWAY,  KANSAS  CITY.  MO.,  SHOWING  HOW  A  TEXACO  ASPHAL/T 
MACADAM  PAVEMENT  WAS  USED  TO  PROVIDE  AN  ATTRACTIVE  THOROUGHFARE 
IN  A  RESIDENTIAL  DISTRICT 
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6.  Remove  all  loose  and  surplus 
mineral  matter. 

7.  Make  the  second  application  of 
asphaltic  cement  in  the  same  manner  as 
the    first    application.      The   same    grade 


applied  by  hand  from  pouring  cans  and 
in  the  other  the  asphaltic  cement  is  ap- 
plied under  pressure  by  an  automobile  dis- 
tributor. 


Large  Stone  for  Wearing  Surface  SpresuJ   and  Rolled   Over  Founda- 
tion.    The  Size  of  This  Stone  is  From    1    to    2M   ins.,   and   is    Consoli- 
dated   to   a   Minimum    Depth    of    2i.^    ins. 


r«'vi^'''^.>i'''<<>.'/'/c^'>v^v?///.;Sv/''Kx'w'£>^*'/AN^vy/,^^$^ 


Large  Stone  for  Wearing  Surface  After  Application  of  Asphaltic  Ce- 
ment.    Amount   of  Asphaltic   Cement    is   from   l^i    to   2%    Gals,    per 


Sq.  Yd 


After   Application    of    Seal    Coat    of    Asphaltic    Cement.      Amount    of 
Asphaltic  Cement  Applied  is  from  Vi  to  ^2  Gal.  per  Sq.  Yd. 


0^O»^V^?Vr^iVC^^'i?,i^'&':^l^- 


After  Cuvering  Material  Has  Been  Spread  Over  Seal  Coat  and  Then 

Rolled. 

STEPS   IN  THE  CONSTRUCTIOK  OF  A  TEXACO  ASPHALT  PAVEMENT. 


•of  asphalt  is  used  but  the  quantity  is  less, 
using  from  V4,  to  %  gal.  per  square  yard 
in  the  second  coat 

8.  Spread  %-irL  stone  chips  and  then 
Toll  thoroughly. 

The  Penetration  Method 

The  above  described  manner  of  con- 
structing asphalt  macadam  roads  is  called 
the  penetration  method.  This  method 
gets  its  name  from  the  fact  that  the 
asphaltic  cement  penetrates  and  coats  the 
layers  of  broken  stone  after  they  have 
been  placed  in  the  road.  The  asphalt 
serves  as  an  adhesive  and  binding  me- 
dium in  forming  the  surface. 

There  are  two  methods  of  building 
asphalt  macadam  pavements  by  the  pene- 
tration method.  They  are  the  hand  pour- 
ing method  and  the  pressure  distributor 
method.  Both  accomplish  the  same  pur- 
pose, only  in  one  the  asphaltic  cement  is 


TYPES     OF     PAVED     RAILROAD 

CROSSINGS  ON  WAYNE  COUNTY, 

MICH.,  HIGHWAYS 

By    Edward   N.    Hines,    Chairman   Board    of 
County    Road    Commissioners,    Wayne 
County,   312   County  Bldg.,  De- 
troit,  Mich. 

Through  co-operation  with  various  rail- 
road companies  we  are  gradually  improv- 
ing all  the  grade  crossings  with  Wayne 
County  roads,  said  Mr.  Hines  in  address- 
ing the  American  Road  Builders'  Asso- 
ciation. Wooden  crossing  planks  are  so 
expensive  and  of  such  poor  quality  that 
the  railroads  themselves  are  glad  to  co- 
operate in  using  some  material  which 
will  last  longer. 

Grade  crossings  have  been  built  by  us 
in  the  past  using  the  following  methods: 
First  Type 

Under  light  traffic  railroads,  street  car 


June,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


235 


tracks  and  sidings,  we  have  been  digging 
out  undei'  the  ties  to  a  depth  of  1  ft.  be- 
low the  bottom  tie  and  filling  in  with  a 
1-ft.  slab  of  concrete.  Then  new  ties  are 
placed  and  new  deep  rails  spiked  on.  The 
job  is  completed  by  pourinp:  concrete  be- 
tween the  ties  and  over  the  ties  to  the 
top  of  rail  joining  with  our  concrete  pave- 
ment on  either  side  and  striking  off  level 
■with  the  top  of  rail.  Flanse-way  is  pro- 
vided either  by  allowing  the  car  wheels 
to  form  their  own  flange-way  or  by  plac- 
ing a  rail  on  its  side  against  the  inside 
of  the  main  rail. 

Second  Type 

One  railroad  has  been  progressive 
enough  to  allow  us  to  experiment  with 
one  of  its  main  double-track  lines  in  put- 
ting in  a  pre-molded  concrete  slab  cross- 
ing. These  slabs  are  approximately  2  ft. 
by  6  ft.  long,  with  a  depth  the  same  as 
the  depth  of  rail.  We  build  them  at 
Wayne  in  our  tile  yard  and  haul  them 
out  to  the  crossing  and  lay  them  in  place 
of  the  common  plank.  If  this  type  of 
crossing  proves  to  be  a  success  for  high- 
way traffic  it  will  be  very  desirable,  be- 
cause it  is  possible  for  the  section  crew 
of  the  railroad  to  remove  the  slab,  bal- 
last up  the  tracks  and  replace  it. 
Third  Type 

The  third  type  of  crossing  which  we 
have  used  has  been  the  same  as  the  first, 
except  that  the  surface  has  been  filled  in 
with  special  granite  blocks  along  the  in- 
ner side  of  the  rail,  which  provides  a 
flange-way. 

We  have  also  started  on  a  program  of 
grade  separation  on  important  trunk-line 
roads,  and  three  projects  are  under  con- 
sideration at  the  present  time. 


TRADE  NOTES 

Actuated  by  a  desire  to  assist  flood- 
stricken  Pueblo,  the  Pawling  &  Harnisch- 
feger  Co.  has  shipped,  by  special  through 
train,  a  No.  206  Corduroy  Traction  Tj-pe 
Excavator-Crane,  to  the  Mayor  of  Pueblo. 
This,  they  believe,  will  be  of  sei-vice  in 
clearing  up  the  debris,  handling  mate- 
rials and  for  many  other  purposes. 

The  plant  of  the  Heltzel  Steel  Form  & 
Iron  Company,  Warren,  Ohio,  was  partly 
destroyed  by  fire  Thursday,  June  2.  The 
company,  in  addition  to  being  manufac- 
turers of  steel  forms  for  concrete  road, 
sidewalk,  curb  and  gutter  and  other  con- 
crete construction,  are  fabricators  of  gen- 
eral plate  construction.  The  steel  fabri- 
cating department  suffered  mostly  from 
the  damage — shipments  of  steel  forms 
having  been  made  a  short  time  after  the 


Are.  This  department  has  continued  op- 
eration almost  uninterruptedly  since  the 
fire.  Because  of  the  present  road  building 
campaign  throughout  the  country  the 
steel  form  department  of  this  company 
was  very  busy  at  the  time  of  the  fire, 
and  they  are  indeed  fortunate  that  this 
department  was  not  damaged  to  a  gruat 
extent.  Immediate  steps  have  been  taken 
to  get  the  steel  plate  fabricating  depart- 
ment back  into  operation,  and  it  is  ex- 
pected within  a  few  days  wheels  will  be 
turning  in  this  department. 


NEW  MINNESOTA  LAW  ON  FORCE 
ACCOUNT  WORK 

To  the  Editor: 

I  have  just  read  with  interest  your  ed- 
itorial, "For  Force  Account  Work  to 
Learn  Costs,"  in  your  April  number,  and 
I  heartily  agree  with  it,  except  that  I  be- 
lieve you  should  have  gone  farther  and 
stated  that  public  otflcials,  in  carrying 
out  force  account  work,  should  see  that 
all  costs  are  charged  to  the  work.  Most 
municipalities  doing  their  own  work 
make  no  charge  for  overhead  and  the  use 
and  repairing  of  outfit. 

The  State  of  Minnesota,  at  the  last  ses- 
sion of  the  Legislature,  passed  a  law  com- 
pelling municipal  officials,  when  contem- 
plating new  construction,  first  to  publish 
an  estimate  of  the  cost,  and.  while  the 
work  IS  under  construction,  to  keep  an 
accurate  cost  of  it,  and  at  the  completion 
of  the  work  publish  the  total  cost.  I  be- 
lieve if  this  law  is  faithfully  carried  out 
it  will  result  in  the  taxpayers  knowing 
how  their  money  is  actually  expended. 

Very  truly  yours, 
R.  A.  SCHAFFNER,  Chm.  Publicity  Comm., 

Northwestern  Association  of  General 
Contractors. 
Guardian  Life  Bldg.,  St.  Paul,  Minn.,  April 

29,  1921. 


USE   OF   LABOR    SAVING   EQUIP- 
MENT ON  MUNICIPAL  AND 
COUNTY  WORK 

In  the  extensive  construction  programs 
now  being  developed  by  cities,  counties 
and  states,  excellent  use  is  being  made 
of  labor  saving  equipment. 

The  handling  of  concrete  work  on  the 
$20,000,000  New  York  County  Court  House 
illustrates  the  efficient  manner  in  which  a 
Smith  1-yd.  Tilting  Mixer  was  used  for 
pouring  the  substructure.  This  substruc- 
ture alone  represents  a  $2,000,000  expendi- 
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ture  for  New  York  County.  Careful  se- 
lection, combination  and  installation  of 
standard  high  class  machinery  so  as  to 
insure  speedy  and  reliable  completion  of 
the  work  with  minimum  hand  labor,  was 
the  problem  studied  out  and  efficiently 
solved  by  the  engineers  and  contractors. 

The  mixer  was  installed  about  10  ft. 
above  the  surface  in  the  base  of  a  wooden 
tower  35  ft  high,  surmounted  by  a  10  yd. 
and  a  20  yd.  storage  bin  for  sand  and 
broken  stone.  The  mixer  discharges  its 
mixed  concrete  directly  into  a  1  yd.  quick- 
shift  bucket  hoisted  in  an  Insley  steel 
160  ft.  tower.  Clever  arrangement  of  the 
chuting  system  gives  a  complete  working 
radius  of  210  ft.  from  the  center  of  the 
building. 

This  single  mixer  produced  at  the  rate 
of  470  yds.  a  day  with  a  very  small  crew. 
The  problem  here  was  a  difficult  one  but 
it  was  efficiently  solved  by  modern  ma- 
chinery. It  is  particularly  noteworthy 
that  one  mixer  only  was  used  on  this  big 
12,000,000  foundation.  This  suggests  that 
the  use  of  efficient  speedy  machinery  pays 
well  in  results  attained. 

Extensive  sewerage  work  is  being  pro- 
ceeded with  by  the  city  of  Minneapolis. 
A  Smith  Vz-yA.  non-tilting  mixer  is  being 
used  on  this  work.  Milwaukee  is  com- 
pleting its  sewage  disposal  system  using 
Smith  Tilting  Mixers  on  the  concreting 
of  all  its  tunnels,  etc. 

The  city  of  Detroit  is  doing  consider- 
able street  paving  and  has  added  to  its 
battery  of  pavers,  one  of  the  new  14-E 
Smith  paving  mixers,  steam  driven. 

Los  Angeles  County,  California,  is  build- 
ing its  own  concrete  roads  and  has  just 
purchased  a  new  14-E  Smith  paving 
mixer,  equipped  with  gasoline  motor. 

State  work  on  roads  is  being  done  in 
many  states  by  Smith  paving  mixers,  the 
most  popular  size  being  the  21-E,  with 
swivel  chute  delivery,  multipedal  traction, 
gasoline  motor  and  the  new  Smith  ball- 
bearing derrick. 

Extensive  use,  by  counties,  is  being 
made  this  year  of  the  Smith  excavator 
and  loader  in  conection  with  road  work. 
In  Minnesota,  St.  Louis  County,  LeSeuer 
County  and  Freeborn  County  are  using 
this  unique  machine  with  excellent  re- 
sults for  cut-and-fill  work,  grading,  exca- 
vating and  loading  gravel  at  their  gravel 
pits,  etc. 

The  County  Commissioners  of  Beadle 
County,  S.  D.,  have  just  purchased  one 
of  these  machines  for  similar  work. 
Green  Lake  County,  Wisconsin,  has  pur- 
chased two  Smith  excavators  in  the  last 
month,  for  use  in  their  gravel  pits.     She- 


boygan County,  Calumet  County  and 
Green  County,  Wisconsin,  are  all  using 
the  Smith  excavator  in  connection  with 
their  road  maintenance  work  and  new 
construction. 

An  idea  of  the  saving  the  county,  city 
or  state,  can  effect  by  the  use  of  modem 
machinery  is  indicated  in  a  letter  from 
a  user  of  a  Smith  excavator,  who  says: 
"The  machine  and  two  men  take  the 
place  of  15  laborers,  1  foreman  and  3 
snatch  teams.  We  now  load  3  yds.  to 
a  wagon.  Formerly  we  could  not  aver- 
age 2  cu.  yds.  while  making  a  9  ft.  ex- 
cavation (Note:  The  Smith  excavator 
and  loader  works  at  street  level — not  in 
the  hole — loads  at  street  level,  so  no 
snatch  teams  are  required  and  heavier 
loads  can  be  hauled).  The  excavator 
handles  between  300  and  350  yds.  i>er  day. 
We  have  loaded  48  cu.  yds. — wagon  meas- 
urement— in  one  hour.  The  saving  of 
horses  each  day  would  more  than  equal 
the  cost  of  operating  the  machine." 


SUGGESTED    COMPOSITE    STAND- 

ARD  SPECIFICATIONS  FOR  EX- 

TERIOR  WOOD  BLOCK 

PAVING 

By    S.    M.    Feinberg,    C.    E.,    Public    Works 

Office,    Building    No.    IS,    V.    S.    Navy    Yard, 

Brooklyn,  N.    Y. 

I  was  very  much  pleased  to  read  some 
of  the  articles  on  roadway  work  published 
in  Municipal  and  County  Engineering,  es- 
pecially the  article  on  wood  block  pave- 
ments written  by  Mr.  Herman  von 
Shrenk  in  your  issue  of  November, 
1920,  inasmuch  as  I  am  also  engaged 
in  the  investigation  of  the  problem  of 
laying  wood  block  pavements  on  bitu- 
minous cushions.  The  bituminous  cush- 
ion idea  is  comparatively  a  new  de- 
velopment and  very  little  has  been  writ- 
ten on  it  in  the  engineering  periodicals. 
Therefore,  after  a  thorough  study,  using 
all  available  government  Information  at 
my  disposal,  I  drew  ud  specifications  cov- 
ering the  problem  and  sent  a  rough  draft 
for  comment  and  criticism  to  the  princi- 
pal promoters  of  wood  blocks  and  coal-tar 
and  asphalt. 

The  following  specifications  are  a  re- 
vised and  corrected  edition  of  the  original 
rough  draft,  based  on  the  constructive 
criticisms  of  a  number  of  competent  men. 
and  are  up-to-date,  both  in  regard  to  ma- 
terials used  and  methods  of  construction. 

Inasmuch  as  the  present  season  will  see 
an  appreciable  amount  of  pavement  con- 
struction, I  hope  the  specifications  as  pre- 
sented may  prove  timely  and  sufficiently 
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adequate  to  be  published  In  the  columns 
of  the  Municipal  and  County  Engineering. 
Especial  credit  is  to  be  given  to  the  fol- 
lowing parties  who  were  liind  enough  to 
assist  the  writer  in  compiling  the  speci- 
fications: 

(1)  Philip  P.  Sharpies,  Manager,  Gen- 
eral Tarvia  Dept.,  The  Barrett  Co. 

(2)  R.  R.  Barrett,  Engineer,  The  Texas 
Co. 

(3)  J.  E.  Morris,  Manager,  Street  & 
Road  Dept.,  and  C.  N.  Forrest,  Manager, 
Technical  Dept.,  The  Barber  Asphalt 
Paving  Co. 

(4)  Prevost  Hubbard,  Chemical  Engi- 
neer, The  Asphalt  Association. 

(5)  F.  P.  Allen,  Manager  Road  Oil  and 
Asphalt  Department,  The  Standard  Oil 
Co.   (Ind.). 

(6)  H.  S.  Rinker,  C.  E.,  Expert  Aide, 
U.  S.  Nav>'  Yard,  Brooklyn,  N.  Y. 

(7)  Lambert  T.  Ericson,  Chief  Engi- 
neer, the  Jennison-Wright  Co. 

Likewise  credit  is  due  to  Messrs.  Her- 
man von  Schrenk,  Consulting  Timber  En- 
gineer, and  W.  W.  Homer,  Chief  Engi- 
neer of  Sewers  and  Paving,  St.  Louis,  Mo., 
whose  suggestions,  published  in  the  No- 
vember, 1920,  issue  of  this  magazine,  were 
adopted. 

General. 

1.  Scope  of  Work.  Work  required  in- 
cludes the  provision  of  all  implements, 
machinery,  equipment,  tools,  materials, 
and  labor  necessary  for  the  proper  instal- 
lation of  all  wood  block  paving,  in  ac- 
cordance with  the  drawings,  this  speci- 
fication and  intent  thereof,  and  when  com- 
pleted, the  work  shall  be  left  in  a  neat 
and  finished  condition. 

2.  Materials  and  Workmanship.  All 
materials  and  workmanship  shall  be  of 
the  best  quality  of  their  respective  kinds, 
unless  other  grades  are  specifically  men- 
tioned, and  the  acceptance  of  same  is  un- 
derstood and  agreed  to  be  subject  to  ap- 
proval of  the  engineer  in  charge. 

3.  Samples  Required  of  Contractor  Be- 
fore Work  is  Begun.  The  contractor  shall 
submit  to  the  engineer  in  charge,  for  ap- 
proval, samples  of  wood  block,  Portland 
cement,  sand,  bituminous  materials,  and 
such  other  samples  of  materials  as  may 
be  required,  whether  specifically  called 
for  or  not.  Accepted  samples  may  be 
used  in  the  finished  work.  Materials  shall 
conform  to  samples.  The  approval  or  ac- 
ceptance of  such  samples  shall  not  pre- 
clude the  rejection  of  any  material  upon 
the  discovery  of  defects  previous  to  tlie 
acceptance  of  the  completed  work. 

4.  Loading  and  Unloading.  All  blocks 
shall  be  loaded  and   unloaded   with  care. 


They  .shall  not  be  thrown  from  cars  into 
wagons,  dumped  from  wagons,  nor  shall 
they  be  piled  in  any  location  where  they 
would  likely  become  bespattered,  covered 
with  mud,  or  otherwise  injured. 

5.  Warranty.  The  contractor  shall 
warrant  the  entire  work  to  be  free  from 
defects  of  workmanship  or  materials  for 
a  period  of  one  year  from  date  of  ac- 
ceptance. He  shall  furnish  a  written 
warranty,  satisfactory  *o  the  engineer  In 
charge,  that  he  will  make  good  at  his 
own  cost  and  expense  any  defects  develop- 
ing during  that  period. 

Timber. 

6.  Kind.  The  wood  from  which  the 
blocks  are  to  be  manufactured  shall  be 
thoroughly  air  seasoned,  dry.  Southern 
yellow  pine. 

7.  Quality.  The  blocks  shall  be  sound, 
well  manufactured,  square  butted,  square 
edged,  free  from  unsound,  loose  or  hollow 
knots,  knot  holes  and  other  defects  such 
as  shakes,  checks,  etc.,  that  would  be 
detrimental  to  the  life  of  the  blocks,  or 
Interfere  with  the  proper  laying  of  same. 

The  number  of  annual  rings  in  the 
inch  which  begins  2  ins.  from  the  pith 
of  the  block  shall  not  be  less  than  six, 
measured  radially,  provided,  however, 
that  blocks  containing  between  five  and 
six  rings  in  this  inch  shall  be  accepted 
If  they  contain  33  1/3%  or  more  summer- 
wood.  In  case  the  block  does  not  contain 
the  pith,  the  inch  to  be  used  shall  be- 
gin 1  in.  away  from  the  ring  which  is 
nearest  to  the  heart  of  the  block.  The 
blocks  in  each  charge  shall  contain  an 
average  of  at  least  50%  of  heartwood. 
No  one  block  shall  be  accepted  that  con- 
tains less  than  2.5%  of  heartwood. 

8.  Size  of  Blocks.  The  blocks  shall  be 
from  5  to  10  ins.  long,  3  and  ZVz  ins.  in 
depth,  for  bituminous  and  non-bituminous 
cushions  respectively,  with  the  grain  or 
fibre  of  the  wood  running  in  the  direction 
of  the  depth.  They  shall  be  from  3  to 
4  ins.  in  width,  but  in  any  one  city  block, 
they  shall  be  of  uniform  width.  A  varia- 
tion of  1/16  in.  in  depth,  and  %  in.  in 
width  from  the  dimensions  specified  will 
be  allowed. 

9.  Lug  Blocks.  In  case  lug  wood 
blocks  are  used,  they  shall  have  two  "V"- 
shaped  lugs  on  the  side  of  the  block  and 
one  "V"-shaped  lug  on  the  end  of  the 
block.  The  lugs  shall  extend  the  full 
depth  of  the  block  and  shall  be  an  integral 
part  of  the  block.  The  lugs  shall  extend 
outward  from  the  block  either  %  in.  or 
3/16  in.  at  the  option  of  the  engineer  in 
charge,  and  shall  be  approximately  ^4  in. 
in  width  at  the  base  where  they  join  onto 
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the  block.  The  lugs  on  the  side  of  the 
block  shall  be  spaced  approximately  5  ins. 
apart,  center  to  center  of  lugs,  or  ap- 
proximately 2%  ins.  from  center  of  the 
block,  measured  lengthwise.  The  lug  on 
the  end  of  the  block  shall  be  placed  in 
the  center  of  the  block.  The  grain  or 
fibre  of  the  lug  shall  run  in  the  same 
direction  as  the  grain  or  fibre  of  the  block. 
Preservative. 

10.  Kind.  The  preservative  to  be  used 
may  be  either  a  coal-tar  paving  oil  "A", 
or  a  coal-tar  distillate  oil  "B"  as  speci- 
fied hereinbelow. 

All  tests  for  the  preservative  used  shall 


The  residue  above  35.5  deg.  C,  if  it  ex- 
ceeds 35%  shall  have  a  float  test  of  not 
more  than  80  sec.  at  70  deg.  C. 

The  specific  gravity  of  the  fraction  be- 
tween 235  deg.  and  315  C.  shall  not  be 
less  than  1.03  at  38  deg.  C,  compared  with 
water  at  15.5  deg.  C, 

The  specific  gravity  of  the  fraction  b<^ 
tween  315  deg.  and  355  deg.  C,  shall  not 
be  less  than  1.10  at  38  deg.  C,  compared 
with  water  at  15.5   deg.   C. 

The  oil  shall  not  yi^ld  more  than  10% 
of  coke  residue. 

12.  "B"'  Coal-Tar  Creosote  Paving  Oil. 
This  oil  shall  be  a  distillate  of  coal  gas 


(  Photograph  b.v  Courtesy  Tlie  Barrett  Co.) 
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be  made  in  strict  accordance  with  the 
Standard  Methods  of  the  American  Wood 
Preservative  Association. 

11.  "A"  Coal-Tar  Creosote  Paving  Oil. 
This  oil  shall  be  a  coal-tar  product  of 
which  at  least  65"*  shall  be  distillate  of 
coal  gas  tar  or  coke  oven  tar,  and  the  re- 
mainder shall  be  refined  or  filtered  coal 
gas  tar  or  coke  oven  tar.  It  shall  comply 
with  the  following  requirements: 

It  shall  not  contain  more  than  3%  of 
water. 

It  shall  not  contain  more  than  3%  of 
matter  insoluble  in  benzol. 

The  specific  gravity  of  the  oil  at  38 
deg.  C,  compared  with  water  at  15.5  deg. 
C,  shall  not  be  less  than  1.07  nor  more 
than  1.14. 

The  distillates  based  on  water  free  oil 
shall  be  within  the  following  limits: 

Up  to  210  deg.  C,  not  more  than  S'/r. 

Up  to  235  deg.  C,  not  more  than  25%. 


tar  or  coke  oven  tar  and  shall  comply 
with  the  following  requirements: 

It  shall  not  contain  more  than  3%  of 
water. 

It  shall  not  contain  more  than  0.5%  of 
matter  insoluble  in  benzol. 

The  specific  gravity  of  the  oil  at  38 
deg.  C,  compared  with  water  at  15.5  deg. 
C,  shall  not  be  less  than   1.06. 

The  distillates  based  on  water  free  oil 
shall   be   within   the  following  limits: 

Up  to  210  deg.  C,   not  more  than  5%. 

Up  to  235  deg.  C.  not  more  than  15%. 

The  residue  above  355  deg.  C,  if  it  ex- 
ceeds 10%  shall  have  a  float  test  of  not 
more  than  50  sec.  at  70  deg.  C. 

The  specific  gravity  of  the  fraction  be- 
tween 235  deg.  C.  and  315  deg.  C.  shall 
not  be  less  than  1.03  at  38  deg.  C,  com- 
pared with  water  at  15.5  deg.  C. 

The  specific  gravity  of  the  fraction  be- 
tw-een  315  deg.   C.  and  355  deg.   C.   shall 
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not  be  less  than  1.10  at  38  deg.  C,  com- 
pared with  water  at  15.5  deg.  C. 

The  oil  shall  not  yield  more  than  2% 
ot  coke  residue. 

Creosoting. 

13.  Mctlwd  "A."  (Full  Cell  Process.) 
The  wood  blocks  after  being  cut  and 
ready  for  treatment,  shall  be  placed  in  a 
suitable  iron  receptacle  or  cylinder  and 
there  sterilized  with  dry  steam  under  a 
pressure  of  not  less  than  30  lbs.,  and  not 
more  than  50  lbs.  per  square  inch  for  not 
less  than  three  hours  and  as  much  longer, 
not  to  exceed  seven  hours,  as  the  condi- 
tion of  the  wood  may  require.  The  tem- 
perature within  the  cylinder  during  the 
process  of  steaming  shall  be  between  250 
and  280  deg.  F.  At  intervals  during  this 
process  the  condensed  steam,  sap,  and 
other  liquid  matter  shall  be  drawn  from 
the  receptacle  by  means  of  valves.  At 
the  completion  of  the  steaming  process 
all  condensed  steam  and  other  fluid  mat- 
ter shall  be  blown  from  the  cylinder 
through  an  opening  in  its  bottom  and  all 
the  steam  shall  be  caused  to  pass  out 
through  an  opening  in  its  top. 

The  drain  and  exhaust  valves  of  the 
cylinder  shall  then  be  closed  and  a 
vacuum  pump  shall  produce  a  vacuum  ot 
at  least  24  ins.,  and  as  much  more  as 
may  be  necessary,  as  quickly  as  possible. 
The  vacuum  shall  be  maintained  in  the 
cylinder  until  the  moisture  and  gases 
cease  to  escape  therefrom.  During  this 
process  the  wood  blocks  within  the  cylin- 
der shall  be  kept  hot  by  means  of  steam 
coils. 

Immediately  thereafter,  and  while  the 
vacuum  still  exists,  creosote  oil,  having  a 
temperature  between  ISO  and  200  deg.  F. 
shall  be  run  into  the  cylinder  and  such 
pressure  maintained  that  the  wood  blocks 
shall  be  Impregnated  with  creosote  oil  to 
the  amount  of  not  less  than  12  lbs.  of 
creosote  oil  per  cubic  foot  of  timber.  The 
excess  of  creosote  oil  in  the  cylinder  shall 
then  be  withdrawn  and  the  blocks  drained 
and   prepared   for  shipment. 

14.  Method  "B."  (Empty  Cell  Pro- 
cess.) The  blocks  shall  be  placed  in  an 
air-tight  cylinder  and  subjected  to  an  ini- 
tial air  pressure  of  not  less  than  40  lbs. 
nor  more  than  80  lbs.  per  square  inch, 
depending  upon  the  seasoned  condition 
of  the  timber  to  be  treated,  until  all  the 
cells  and  cavities  of  the  wood  are  tilled 
with  air. 

While  the  initial  air  pressure  Is  main- 
tained, the  creosote  oil  at  a  temperature 
of  not  less  than  150  deg.  F.  shall  be  in- 
troduced into  the  cylinder  at  a  still  high- 
er pressure.     As  the  creosote  oil  is  being 


forced  Into  the  cylinder,  air  shall  he  al- 
lowed to  escape  into  an  auxiliary  air 
chamber  through  a  valve  located  at  the 
highest  point  of  the  cylinder  In  order  to 
completely  fill  the  cylinder  with  the  hot 
creosote  oil  without  reducing  the  initial 
pressure. 

As  soon  as  the  blocks  are  completely 
covered  and  the  cylinder  entirely  filled 
with  the  hot  creosote  oil,  the  initial 
pressure  shall  be  gradually  increased  by 
forcing  in  additional  quantities  of  creo- 
sote oil,  until  a  maximum  quantity  of 
oil  has  been  Injected,  under  a  total  pres- 
sure of  about  150  lbs.  per  square  inch. 
The  creosote  oil  shall  be  maintained  at 
a  temperature  of  not  less  than  150  deg. 
F.  during  the  entire  pressure  period 
within  the  cylinder.  In  this  way  as  much 
oil  shall  be  forced  into  the  timber  as  It 
Is  possible  to  Inject  under  safe  tempera- 
ture and  pressure. 

The  pressure  shall  then  be  cut  off  and 
the  creosote  oil  discharged  from  the 
cylinder. 

A  vacuum  of  about  20  ins.  shall  then 
he  applied  after  which  the  hot  creosote 
oil  shall  again  be  allowed  to  fill  the 
cylinder. 

Hydraulic  pressure  of  not  less  than 
100  lbs.  per  square  inch  shall  then  be 
applied  and  maintained  until  a  total 
quantity  of  not  less  than  12  lbs.  of  creo- 
sote oil  per  cubic  foot  of  timber  has 
been  forced  into  the  blocks.  The  tem- 
perature of  the  oil  within  the  cylinder 
during  this  period  shall  be  maintained 
at  not  less  than  150  deg.  F. 

The  pressure  shall  then  be  cut  oft  and 
the  creosote  oil  discharged  from  the 
cylinder. 

Cushion-  Materials. 

15.  Coal-Tar  Pitch.  The  pitch  used  for 
pitch  paint  coat,  as  described  hereinafter, 
shall  be  a  straight  run  residue  obtained 
from  the  distillation  of  coal  tar,  and  shall 
comply  with  the  following  requirements: 

The  melting  point,  determined  by  the 
American  Society  for  Testing  Materials 
Tentative  Method,  shall  not  be  lower  than 
140  deg.  P.,  nor  higher  than  150  deg.  F. 

It  shall  contain  free  carbon  not  less 
than  18%  nor  more  than  37%,  insoluble 
in  hot  chloroform  and  benzol. 

The  specific  gravity  at  77  deg.  F.,  shall 
not  be  less  than  1.22  nor  more  than  1.34. 

The  specific  gravity  of  the  distillate  up 
to  355  deg.  C,  shall  not  be  less  than  1.07 
at  38  deg.  C,  compared  with  water  at  15.5 
deg.  C. 

When  100  g.  are  distilled  at  670  deg.  F., 
by  the  A.  S.  T.  M.  method,  using  a  250 
CO.  Engler  Flask,  the  specific  gravity  of 
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the  distillate  shall  not  be  less  than  1.07 
at  100  deg.  P. 

The  pitch  shall  be  heated  to  a  tem- 
perature not  exceeding  325  deg.  F.,  and 
shall  be  poured  at  a  temperature  between 
250  deg.  and  300  deg.  F. 

16.  Asphaltic  Cement.  The  asphaltlc 
cement,  used  for*,  asphalt  sand  mastic 
cushion,  as  degcribed  hereinafter,  shall 
comply  with  the  following  requirements: 

It  shall  be  thoroughly  homogeneous, 
free  from  water  and  shall  not  foam  when 
heated  to  350  deg.  F. 

It  shall  have  a  penetration  at  77  deg. 
F.  of  from  50  to  60. 

It  shall  not  flash  below  350  deg.  F. 

When  50  grams  of  the  asphalt  cement 
are  heated  for  five  hours  at  325  deg.  F., 
In  a  tin  box  2i/4  ins.  in  diameter  and  1% 
Ins.  deep,  the  loss  shall  not  exceed  3%  by 
weight  of  the  penetration  at  77  deg.  F., 
and  the  residue  left  after  such  heating 
must  not  be  less  than  the  penetration  at 
77  deg.  F.  of  the  original  sample  before 
heating. 

When  the  asphalt  cement  is  made  into 
a  briquette  (Dow  Mound)  it  shall  have  a 
ductility  of  not  less  than  30  cms.  at  77 
deg.  F.;  the  two  ends  of  the  briquette 
to  be  pulled  apart  at  the  uniform  rate  of 
5  cms.  per  minute. 

17.  Tar.  Tar  for  tar  sand  cushion, 
as  described  hereinafter,  shall  conform 
to  the  following  requirements: 

The  specific  gravity  shall  not  be  less 
than  1.14  nor  more  than  1.18  at  60  deg. 
F.   (15.5  deg.  C). 

The  viscosity  tested  by  the  Standard 
Engler  Viscosimeter  shall  not  be  more 
than  250  sec.  nor  less  than  100  sec.  for  100 
C.C.  at  104  deg.  F.   (40  deg.  C). 

Qn   distilling  100  c.c.  of  the  material 

to  338  deg.  F.  (170  deg.  (5.),  not  more 
than  7%  shall  distill  over.  On  continuing 
the  distillation  to  572  deg.  F.  (300  deg. 
C.)  the  residue  shall  be  not  less  than 
65  grams.  This  residue  shall  be  a  soft 
pitch  at  60  deg.  F.  (15.5  deg.  C).  If 
the  residue  appears  hard,  it  shall  be  test- 
ed for  melting  point  and  the  melting 
point  shall  not  exceed  140  deg.  F.  (60 
deg.  C.)  by  the  %-in.  cube  method  in 
water.  The  specific  gravity  of  the  entire 
distillate  shall  be  not  less  than  1.01  at  60 
deg.  F.  (15.5  deg.  C). 

The  free  carbon  shall  be  not  less  than 
4%  nor  more  than  12%. 

In  making  the  foregoing  tests,  the  fol- 
lowing methods  shall  be  employed: 

(a)  Specific  gravity.  The  specific 
gravity  shall  be  determined  by  the  use 
of  a  Hubbard  type  specific  gravity  bot- 
tle.    The  bottle   shall   be   filled   with   the 


liquid  material  at  a  convenient  tempera- 
ture. The  bottle  shall  then  be  kept  in 
a  water  bath  at  60  deg.  F.  (15.5  deg.  C), 
until  the  level  of  the  liquid,  after  adjust- 
ment to  the  mark,  shows  no  further  con- 
traction. The  bottle  shall  then  be 
weighed.  The  weight  of  the  material,  di- 
vided by  the  weight  of  the  same  volume 
of  freshly  boiled  distilled  water  at  60 
deg.  F.  (15.5  deg.  C.)  is  the  specific 
gravity. 

(b)  Distillation.  A  250  c.c.  Engler 
flask  shall  be  used  and  100  c.c.  of  the 
material  taken  for  distillation.  The  ap- 
paratus shall  be  set  up  and  the  distilla- 
tion conducted  as  provided  for  in  the  ten- 
tative method  proposed  by  the  American 
Society  for  Testing  Materials. 

The  distillate  shall  be  collected  in 
weighed  flasks  and  fractions  shall  be  de- 
termined by  weight. 

Receivers  shall  be  changed  when  the 
thermometer  records  a  temperature  of 
338  deg.  F.  (170  deg.  C).  When  the 
thermometer  records  a  temperature  of  572 
deg.  F.  (300  deg.  C.)  the  flame  shall  be 
removed. 

(c)  Melting  Point.  A  clean  shaped  %- 
In.  cube  of  the  material  shall  be  formed 
in  the  mould,  placed  on  a  hook  of  No. 
12  (B&S  guage)  copper  wire  and  sus- 
pended in  a  600  c.c.  beaker  so  that  the 
bottom  of  the  cube  shall  be  1  in.  above 
the  bottom  of  the  beaker  (a  sheet  of 
paper  placed  on  the  bottom  of  the  beaker, 
and  conveniently  weighted,  will  prevent 
the  pitch  from  sticking  to  the  beaker 
when  it  drops  off).  The  cube  shall  re- 
main five  minutes  in  400  c.c.  of  freshly 
distilled  water  kept  at  a  temperature  of 
40  deg.  F.  (4.5  deg.  C.)  before  heat  is 
applied.  Heat  shall  be  applied  in  such 
tnanner  that  the  temperature  of  the 
water  shall  be  raised  9  deg.  F.  (5  deg. 
C.)  each  minute.  The  temperature  re- 
corded by  the  thermometer  at  the  instant 
the  material  touches  the  bottom  of  the 
beaker  shall  be  the  melting  point. 

(d)  Free  Carbon.  The  free  carbon 
shall  be  determined  by  making  a  hot  ex- 
traction of  five  to  ten  grams  of  material 
with  C.P.  Toluol  followed  by  C.P.  Benzol, 
or  C.P.  Benzol  followed  by  chloroform 
as  solvents.  The  extraction  shall  be 
made  in  a  Soxhlet,  Knorr  Underwriters, 
or  some  other  suitable  extraction  ap- 
paratus. The  distillation  of  the  solvent 
shall  be  continued  until  the  washings  run 
through  practically  colorless. 

(e)  Viscosity.  The  viscosity  shall  be 
determined  in  a  standard  Engler  Viscosi- 
meter at  104  deg.  F.  (40  deg.  C).  Suffi- 
cient material  shall  be  placed  in  the  vis- 
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coslmeter  to  bring  the  surface  of  the 
liquid  to  a  level  with  the  tops  of  the 
three  levelllnK  points.  The  time  required 
to  discharge  100  c.c.  shall  be  recorded  as 
the  viscosity. 

18.  Cement  Sand  Cushion.  The  cement 
sand  cushion  shall  be  composed  of  1  part 
of  Portland  cement  and  4  parts  of  sand, 
meeting  the  following  requirements: 

(a)  Portland  Cement.  All  cement  used 
In  this  work  shall  be  Portland  Cement, 
which  shall  conform  to  the  latest  stand- 
ard specifications  for  Portland  Cement 
adopted  by  the  American  Society  for 
Testing  Materials. 

(b)  Sand.  The  sand  shall  consist  of 
hard,  durable  grains,  absolutely  free  from 
stones  or  pebbles  and  free  from  vegetable 
and  other  deleterious  substances.  When 
dry  It  shall  pass  a  %-in.  laboratory 
screen  and  shall  be  well  graded  from 
coarse  to  fine.  The  material  removed  by 
the  elutriation  test,  consisting  chiefly  of 
clay  and  loam,  shall  not  exceed  5%  by 
weight. 

Filler  Materials. 

19.  Coal-Tar  Pitch  Filler.  The  coal-tar 
pitch  for  filler  shall  be  a  coal-tar  pitch 
as  specified  in  paragraph  No.  15. 

20.  Asphalt  Filler.  This  filler,  if  used, 
shall  be  a  bituminous  material  conform- 
ing to  the  following  requirements: 

It  shall  be  homogeneous,  free  from 
water,  and  shall  not  foam  when  heated  to 
200  deg.  C.   (392  deg.  F.). 

Specific  gravity  at  25  deg./25  deg.  C. 
(77  deg./77  deg.  F.)  shall  be  not  less 
than  0.980. 

Flash  point  shall  be  not  less  than  200 
deg.  C.   (392  deg.  F.). 

Melting  point  shall  be  not  less  than  78 
deg.  C.   (172  deg.  F.). 

Penetration  at  25  deg.  C.  (77  deg.  F.) 
100  g.,  5  sec.  shall  be  from  30  to  50. 

Penetration  at  0  deg.  C.  (32  deg.  F.) 
200  g.,  1  min.,  shall  be  from  10  to  20. 

Penetration  at  46.1  deg.  C.  (115  deg. 
F.)  50  g.,  5  sec.  shall  be  from  150  to  300. 

When  50  grams  are  heated  in  an  open 
tin  to  a  temperature  of  325  deg.  F.,  for  5 
hours,  the  loss  shall  not  exceed  1  per 
cent,  and  the  penetration  at  77  deg.  F.  of 
the  residue  left  after  such  heating  shall 
not  be  less  than  two-thirds  of  the  pene- 
tration of  the  original  material  before 
such  heating,  when  tested  at  77  deg.  F. 

Total  bitumen  (soluble  in  carbon  di- 
sulphlde)  shall  be  not  less  than  95  per 
cent. 

It   shall    show   a   ductility   of   not   less 


than   30   centimeters   when   tested   at  77 
deg.  F. 

21.  Asphaltic  Cement.  The  asphaltic 
cement  used  for  asphalt  sand  mastic 
filler  shall  be  the  same  as  specified  In 
paragraph  16. 

Construction. 

22.  Subgrade.  The  bottom  of  excava- 
tion and  the  top  of  fill  shall  be  true  to 
the  lines,  grades,  and  cross-sections  giv- 
en for  the  subgrade.  After  all  drains 
have  been  laid  and  the  subgrade  has  been 
shaped  correctly,  it  shall  be  brought  to 
a  firm  unyielding  surface  by  rolling  the 
entire  area  with  a  10-ton  roller.  Any  por- 
tion of  the  subgrade  which  is  not  accessi- 
ble to  a  roller  shall  be  compacted  thor- 
oughly with  hand  tampers,  weighing  not 
less  than  50  lbs.,  the  face  of  which  shall 
not  exceed  100  sq.  ins.  All  soft  and  yield- 
ing material,  and  other  portions  of  the 
subgrade  which  will  not  compact  readily 
when  rolled  or  tamped,  shall  be  removed 
and  all  loose  rock  or  boulders  found  in 
the  excavation  shall  be  removed  or  brok- 
en off  to  a  depth  of  not  less  than  6  ins. 
below  the  surface  of  the  subgrade.  All 
holes  or  depressions  so  made  shall  be 
filled  with  suitable  material  and  the 
whole  surface  shall  be  compacted  uni- 
formly. If  settlement  occurs  or  in 
case  an  old  stone  or  gravel  road- 
bed is  encountered,  the  depressions  and 
all  loose  portions  of  the  roadbed  shall 
be  scarified,  filled  and  rerolled  un- 
til the  surface  is  solid,  uniform,  and 
parallel  with  the  required  grade.  In  ex- 
cavating, the  ground  shall  not  be  plowed 
or  disturbed  below  the  surface  of  the 
subgrade,  except  as  otherwise  specified 
herein. 

23.  Bo.se  Course.  All  materials  for  and 
the  construction  of  base  courses,  includ- 
ing all  necessary  drainage  during  con 
struction,  clearing,  grubbing  and  all  ex- 
cavation for  sub-base  work,  as  specified 
hereinabove,  shall  be  performed  in  strict 
accordance  with  the  cross-sections  and  in 
the  best  possible  manner  for  this  type  of 
construction. 

The  concrete  base  course,  6  ins.  thick 
in  its  least  depth,  shall  be  composed  of 
1:3:5  and  1:3:6  mixture  for  bituminouji 
and  non-bituminous  cushions  respectively, 
and  it  shall  be  laid  on  a  thoroughly  com 
pacted  sub-base. 

The  crown  of  any  base  course  shall  not 
be  less  than  M  in.  nor  more  than  %  in. 
per  foot  of  width. 

If  bituminous  cushion  is  used,  the  sur- 
face shall  be  finished  in  one  operation  by 
means    of    a    long-handled    wooden    float 


242 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX,  No.  6 


provided  with  up-turned  ends  in  order  to 
prevent  ridging;  the  surface  when  fin- 
ished shall  be  such,  that  when  tested  with 
a  metal-shod  straight-edge  5  ft.  long,  laid 
upon  it  in  a  direction  parallel  to  the 
curb,  it  shall  show  no  departure  from 
this  straight-edge  greater  than  %  in. 
Projections  greater  than  M  in.  shall  be 
trimmed  down  and  all  depressions  shall 
be  flushed  even  with  a  mortar  consisting 
of  1  part  of  cement  to  3  parts  of  sand. 

If  non-bituminous  cushion  is  used,  the 
base  course  shall  be  finished  by  screening 
with  a  template  arranged  to  give  the 
proper  grade  and  crown:  the  surface 
when  finished  shall  be  such,  that  at  no 
point  it  shall  be  above  the  theoretical  fin- 
ished surface.  Depressions  of  small  area, 
not  more  than  %  in.  below  this  theo- 
retical grade  and  not  general  in  extent  or 
occurrence,  will  be  permitted  and  no  at- 
tempt will  be  required  to  fill  them  to  the 
general  grade  after  the  slab  has  set. 

24.  Pitch  Cushion.  (Pitch  Paint  Coat.) 
After  the  base  course  has  hardened  and 
is  thoroughly  dry,  it  shall  be  covered 
with  a  coat  of  pitch,  as  specified,  under 
the  heading  for  "Cushion  Materials,"  not 
more  than  Vs  in.  in  thickness.  The  pitch 
shall  be  applied  at  a  temperature  of  not 
less  than  250  nor  greater  than  300  deg. 
F.,  and  it  shall  be  allowed  to  cool  and 
harden  up  before  laying  the  blocks. 

25.  Tar-Sand  Cushion.  Tar-sand  cush- 
ion composed  of  approximately  10%  tar, 
as  specified  under  the  heading  for  "Cush- 
ion Materials,"  and  90%  dry,  clean  sand 
shall  be  mixed  cold  and  dumped  on  the 
base  course.  After  raking,  the  mixture 
shall  be  spread  uniformly  over  the  base, 
without  rolling,  and  after  tamping  to  a 
thickness  not  less  than  %  in.  nor  more 
than  1%  in;  the  mixture  shall  remain 
uncovered  for  a  period  of  not  less  than 
24  hours,  and  then  the  blocks  shall  be 
laid  thereon. 

26.  AsphaJt  Sand  Cushion.  Asphalt 
sand  cushion  shall  consist  of  a  mixture 
of  asphaltic  cement  as  specified  in  para- 
graph No.  16,  and  hot  dry  sand  or  hot 
dry  stone  chips  mixed  in  the  following 
proportions:  asphaltic  cement,  5  to  7% 
and  stone  or  stone  chips  93  to  95%.  Not 
more  than  3%  of  the  sand  or  stone  chips 
shall  pass  a  screen  having  200  meshes  to 
the  inch,  and  all  shall  pass  a  screen  hav- 
ing 10  meshes  to  the  inch.  The  aggre- 
gate shall  be  proportioned  from  fine  to 
coarse  so  as  to  produce  a  minimum  of 
voids. 

The  sand  and  asphaltic  cement  shall 
be  heated  in  separate  heaters  to  a  tem- 


perature of  not  less  than  325  deg.  F.,  nor 
more  than  350  deg.  F.  The  asphalt  heat- 
ing kettle  shall  be  properly  equipped  with 
an  approved  agitating  device  and  ther- 
mometer so  that  the  asphalt  may  be 
properly  heated  without  injury  to  the 
material.  The  sand  and  asphalt  or  stone 
chips  and  asphalt  shall  be  mixed  thor- 
oughly either  in  an  approved  hot  me- 
chanical mixer  or  in  a  concrete  push  car. 
The  sand  or  stone  chips  and  the  asphalt 
shall  be  thoroughly  mixed  so  that  each 
particle  of  sand  or  stone  chips  shall  be 
completely  coated  with  the  asphaltic  ce- 
ment until  the  whole  mass  is  of  a  homo- 
geneous consistency. 

After  the  material  has  been  thoroughly 
mixed  it  shall  be  immediately  spread 
upon  the  base  course,  which  shall  be  ab- 
solutely clean  and  dry,  to  an  average 
thickness  of  not  less  than  3  nor  more 
than  4  ins.  The  mixture  shall  be  spread 
with  hot  rakes  and  brought  to  the  proper 
contour,  after  which  it  shall  be  immedi- 
ately rolled  with  a  hand  roller,  weighing 
not  less  than  25  lbs.  per  inch  width  of 
wheel  base.  The  surface  of  the  roller 
shall  be  kept  lightly  oiled  in  order  to 
prevent  picking  up  the  cushion. 

After  the  cushion  has  been  thoroughly 
shaped  and  compressed  by  means  of  the 
hot  rakes  and  roller,  the  blocks  shall  be 
set  while  the  cushion  is  still  hot. 

27.  Cement  Sand  Cushion.  Upon  the 
prepared  base  course,  which  shall  be 
cleared  of  all  loose  and  foreign  materials 
and  dampened  thoroughly,  there  shall  be 
spread  a  mixture  of  1:4  cement  and  dry 
sand  to  form  a  bed  for  the  blocks,  to  a 
thickness  of  not  less  than  %  in.  The 
cement  and  sand  shall  be  mixed  dry,  to 
a  uniform  color,  in  an  approved  batch 
mixer,  or  if  by  hand,  on  a  clean,  tight 
surface.  The  cushion  shall  then  be 
shaped  carefully  by  means  of  an  approved 
templet  and  the  entire  surface  of  the  bed 
shall  be  rolled  with  a  hand  roller,  which 
shall  not  be  less  than  36  ins.  in  diameter, 
24  ins.  in  width,  shall  weigh  not  less 
than  10  lbs.  per  inch  of  width,  and  shall 
have  a  handle  not  less  than  12  ft.  in 
length.  The  rolled  cushion  shall  be 
sprinkled,  immediately  in  advance  of  the 
block  laying,  with  hand  sprinklers  or 
hose  with  a  spray  nozzle.  No  more 
cement-sand  shall  be  mixed  or  prepared 
than  can  be  used  within  any  continuous 
working  period,  and  any  bed  upon  which 
the  blocks  are  not  laid  and  rolled,  dur- 
ing any  continuous  working  period,  shall 
be  removed  and  replaced  with  fresh  ma- 
terials when  work  is  resumed.  Cement- 
sand    cushion    which    is    injured    or    dis- 
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placed  by  flow  of  water,  rain,  or  by  any 
other  cause,  shall  be  replaced  with  new 
material,  to  the  full  satisfaction  of  the 
engineer  in  charge.  The  workmen  shall 
not  walk  upon  the  cushion  after  It  has 
been  shaped  with  the  templet. 

28.  Laying  Blocks.  All  blocks  shall  be 
laid  carefully  with  the  best  face  up,  from 
one  side  of  the  pavement  to  the  other 
side,  in  parallel  straight  courses  at  right 
angles  to  the  center  line,  except  at  inter- 
sections and  on  curves  where  they  shall 
be  laid  as  directed  by  the  engineer  in 
charge.  The  blocks  shall  be  laid  with 
both  ends  and  sides  in  contact,  breaking 
Joints  not  less  than  2Vi  ins.  The  courses 
shall  be  straightened  by  striking  lightly 
with  a  sledge  on  a  4  by  4-in.  timber  3 
ft.  long,  placed  against  every  eighth 
course,  all  thick  blocks  being  removed. 
At  the  ends,  and  where  necessary  be- 
tween courses,  closures  shall  be  made  by 
carefully  placing  blocks  cut  accurately 
to  give  close  joints. 

Cut  or  broken  blocks  shall  be  used  only 
at  the  ends  of  courses  placed  with  the  cut 
end  turned  towards  the  adjacent  whole 
block;  the  cut  or  broken  blocks  shall  be 
not  less  than  3  ins.  in  length.  While 
laying  blocks,  the  pavers  shall  not  walk 
or  stand  on  the  cushion,  all  the  work 
of  block  laying  being  done  over  the 
blocks  already  laid.  Tamping  or  wheel- 
ing upon  the  cushion  will  not  be  per- 
mitted. The  spaces  between  the  blocks 
shall  be  kept  clean  and  open  to  the  bot- 
tom until  the  filler  is  applied. 

In  no  case  shall  blocks,  chipped  to 
wedge  shape,  be  used  except  on  curves 
where  absolutely  necessary  and  only 
when  permitted  by  the  engineer  in 
charge.  After  laying,  the  blocks  shall 
be  inspected  once  more,  culled  and  ap- 
proved for  rolling,  all  defective  blocks 
being  removed  and  replaced  by  perfect 
blocks. 

Experienced  blocklayers  only  shall  be 
employed  in  laying,  cutting  and  trimming 
blocks. 

29.  Corrugated  Card-Board  Spacers.  In 
case  plain  rectangular  blocks  are  used, 
the  contractor  may,  at  his  option,  use 
single-faced  corrugated  card-board  spac- 
ers, approximately  3/16  in.  thick  and  1% 
in.  deep,  extending  the  full  width  of  the 
pavement. 

30.  Rolling  Blocks.  Before  rolling,  the 
pavement  shall  be  inspected  carefully  and 
all  defective  blocks  culled  out  after  which 
the  surface  of  the  blocks  shall  be  swept 
clean.  The  pavement  shall  then  be  rolled 
with    a    tandem    roller,    weighing,    unless 


otherwise  specified,  not  less  than  2V^,  nor 
more  than  5  tons,  commencing  at  the 
sides  and  proceeding  slowly  back  and 
forth,  parallel  to  the  sides,  until  the  cen- 
ter of  the  pavement  is  reached;  then  pass- 
ing to  the  opposite  side,  the  rolling  shall 
be  repeated  in  the  same  manner  until 
the  center  is  again  reached,  after  which 
the  speed  may  be  increased,  and  the  roll- 
ing continued  until  the  blocks  are  bedded 
firmly.  The  rolling  shall  then  be  done, 
from  one  side  of  the  pavement  to  the 
other  side,  at  an  angle  of  45  deg.,  repeat- 
ing this  operation  in  the  opposite  direc- 
tion. All  blocks  which  are  broken  or  in- 
jured during  rolling  shall  be  removed  and 
replaced  with  perfect  ones,  which  like- 
wise shall  be  brought  to  the  true  surface. 
When  a  cement-sand  bed  is  used,  the  sur- 
face shall  be  rolled  immediately  after 
laying,  so  as  to  complete  it  before  the 
cushion  begins  to  set.  The  blocks  adja- 
cent to  curbing  and  other  areas  inaccessi- 
ble to  the  roller  shall  be  tamped  to  grade 
by  the  use  of  a  hand  tamper,  applied  upon 
a  2-in.  plank.  If  the  cushion  is  forced 
up  between  the  blocks  more  than  %  in., 
the  blocks  shall  be  removed  and  the 
cushion   reshaped. 

After  final  rolling  the  pavement  shall 
be  tested  with  a  10-ft.  straight-edge,  laid 
parallel  with  the  side  of  the  pavement, 
and  any  depression  exceeding  14  in.  shall 
be  corrected,  and  if  necessary,  the  entire 
surrounding  surface  again  re-rolled. 

31.  Filler.  Coal-tar  pitch  or  asphalt 
filler,  if  used,  shall  be  as  hereinbefore 
specified  under  the  heading  for  "Filler 
Materials,"  applied,  unless  otherwise  spe- 
cified, as  described  hereinafter  for  pitch- 
sand  mastic  filler. 

The  coal-tar  pitch  filler  shall  be  ap- 
plied at  a  temperature  of  not  less  than 
250  deg.  F.,  nor  more  than  300  deg.  F. 

The  asphalt  filler  shall  be  applied  at  a 
temperature  of  not  less  than  350  deg.  F., 
nor  more  than  400  deg.  F. 

32.  Pitch-Sand  Mastic  Filler.  The 
pitch-sand  mastic  filler  shall  be  paving  tar 
pitch  as  hereinbefore  specified  under  the 
heading  for  "Cushion  Materials,"  thor- 
oughly mixed  with  as  much  hot,  dry  sand 
as  the  pitch  will  carry,  but  in  no  case 
shall  the  volume  of  the  sand  exceed  the 
volume  of  the  pitch.  The  sand  shall  be 
fine  and  clean,  all  of  it  passing  a  20-mesh 
screen.  It  shall  be  heated  to  a  tempera- 
ture of  not  less  than  300  deg.  F.,  nor  more 
than  400  deg.  F.,  and  shall  be  between 
these  limits  when  mixed  with  the  paving 
tar  pitch,  heated  to  not  less  than  250  deg. 
F.,  nor  more  than  300  deg.  F. 
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The  coal-tar  pitch  shall  he  heated  In 
kettles,  properly  equipped  with  approved 
thermometers,  registering  the  tempera- 
ture of  the  tar  pitch. 

The  mixture  shall  be  flushed  on  the  sur- 
face of  the  blocks  and  pushed  rapidly  into 
the  joints  while  hot  with  squeegees  or  oth- 
er suitable  tools,  subject  to  approval  of 
the  engineer  in  charge,  reflushing  or  re- 
pouring,  if  necessary,  in  the  opinion  of 
the  engineer  in  charge,  until  the  joints 
remain  permanently  filled  to  approximate- 
ly within  V2  in.  and  1  in.  of  the  surface 
of  the  pavement,  for  non-bituminous  and 
bituminous  cushions  respectively.  All 
squeegeeing  shall  be  done  in  one  direc- 
tion, without  mopping  back  and  forth  and 
as  little  of  the  mixture  as  possible  shall 
be  left  on  the  surface.  No  sand  shall  be 
swept  into  the  joints  between  the  blocks, 
prior  to  squeegeeing  the  mixture,  unless 
so  directed  by  the  engineer  in  charge. 

The  pitch  shall  be  delivered  where  di- 
rected by  the  engineer  in  charge  in  time 
to  allow  for  examination  and  analysis. 

In  applying  the  filler,  care  shall  be 
taken  that  the  blocks  are  clean  and  dry, 
that  the  pavers  are  closely  followed  by 
the  filler  gang,  and  in  no  case  shall  the 
paving  be  left  over  night,  or  when  work 
Is  stopped,  without  the  filling  of  the 
joints  being  completed.  In  case  rain 
stops  the  filler  gang  before  its  work  is 
finished,  the  joints  shall  be  protected  by 
the  use  of  tarpaulins,  or  other  approved 
means,  in  order  to  keep  out  water.  Under 
no  circumstances  shall  the  filler  be 
poured  into  wet  joints. 

A  top  dressing  of  clean  dry  sand  shall 
be  swept  into  the  unfilled  space  of  the 
Joints  immediately  after  the  filler  is  ap- 
plied. 

33.  Asphalt-Sniid  Mastic  Filler.  As- 
phalt-sand mastic  filler  may  be  used  in 
lieu  of  tar-pitch-sand  mastic  filler,  as 
specified  hereinbefore,  except  that  in  this 
case,  asphaltic  cement,  as  hereinbefore 
specified  under  the  heading  for  "Filler 
Materials,"  shall  be  used  and  the  sand 
shall  be  heated  to  not  less  than  400  deg. 
F.,  and  the  mixture  shall  be  used  only 
when  it  registers  between  350  and  400 
deg.  F.  All  filler  heated  beyond  450  deg. 
F.,  will  be  rejected. 

34.  Expansion  Joints.  Expansion  joints 
shall  be  formed  along  the  edges  of  the 
pavement,  next  to  curbs,  against  side 
walls  of  buildings  and  where  street  car 
or  railroad  tracks  cross  the  streets  trans- 
versely. In  case  non-bituminous  cushion 
Is  used,  transverse  expansion  joints,  not 
less  than   25   ft.  apart   shall  be  provided 


and  installed.  The  joints  shall  be  %  in. 
in  width,  unless  directed  otherwise,  and 
they  shall  be  formed  by  placing  together 
on  edge  two  wedge-shaped  wood  strips 
4  ins.  in  depth  and  each  strip  dressed  on 
both  faces.  The  strips  shall  be  so  cut 
that  when  placed  in  reverse  positions, 
their  total  section  shall  be  rectangular 
and  of  a  thickness  equal  to  the  thickness 
of  the  required  joint.  The  strip  placed 
next  to  the  pavement  shall  be  set  with 
the  narrow  edge  up  and  the  other  one  in 
the  reverse  position.  These  strips  shall 
break  joints  and  they  shall  be  set  true 
to  grade  with  ends  tight,  the  bottom 
pressed  into  the  bed  and  the  blocks  laid 
lightly  against  them. 

The  wood  strips  shall  be  installed  be- 
fore the  blocks  are  laid  and  the  back  one 
loosened  up  as  soon  as  filling  is  started. 

Care  shall  be  exercised  to  make  the 
joint  uniform  in  width  and  not  ragged. 

Soon  after  the  filler  has  been  squeegeed 
Into  the  interstices  of  the  pavement,  the 
expansion  joint  strips  shall  be  removed 
carefully  so  as  not  to  disturb  the  blocks  or 
break  the  bond  of  the  filler,  the  joints  shall 
be  cleaned  thoroughly  to  their  full  depth 
and  then  they  shall  be  poured  full,  im- 
mediately, with  a  hot  bituminous  filler. 
These  joints  shall  be  repoured  when 
necessary  in  the  opinion  of  the  engineer 
in  charge. 

In  case  premolded  strips  of  fiber  matrix 
and  bitumen  or  similar  material  of  ap- 
proved quality  are  used,  the  bitumen  shall 
be  heated  from  225  deg.  to  250  deg.  F.,  at 
the  time  of  its  application.  The  joint  ma- 
terial swabbed  with  hot  bitumen  on  top 
shall  extend  through  the  entire  thickness 
of  the  pavement.  Care  shall  be  observed 
in  order  to  prevent  the  bitumen  from 
spreading  over  the  surface  of  the  pave- 
ment for  a  width  of  more  than  1  in.  on 
either  side  of  the  joints.  All  joints  shall 
be  covered  with  clean,  sharp  sand  before 
the  pavement  is  opened  to  traffic. 

35.  Blocks  on  Grades.  When  the  blocks 
are  laid  on  grades  of  4%  or  over,  it  is 
desirable  that  the  method  of  separation 
for  open  joints  on  the  sides  of  the  block 
provide  for  a  spacing  between  each 
course  of  5/16  in. 

36.  Curbs.  The  curbs,  where  indicated, 
shall  be  constructed  of  1:2:4  concrete,  18 
ins.  deep,  6  ins.  wide  on  top  and  10  ins. 
wide  at  the  bottom.  All  curbs  shall  be 
built  to  the  established  grade  in  a  con- 
tinuous line,  parallel  'jrith  the  center  line 
of  streets  except  at  all  intersections  of 
streets  and  offsets  to  buildings,  where 
curbs  shall  be  rounded  to  such  a  radius 
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Service! 


CALL  on  our  Special  Service  Depart- 
ment regarding  your  road  problems  or 
the  conditions  in  your  vicinity.  We  gladly 
put  the  skill  and  experience  of  our  engi- 
neers at  your  disposal.  This  service  is  free 
for  the  asking.  If  you  are  interested  in  better 
roads  and  lower  taxes,  here  is  an  organiza- 
tion that  can  be  of  real  service  to  you. 

Tarvia — When  you  want  it 

In  road  work,  building  or  repair,  nothing 
is  more  important  than  having  material 
on  hand  when  it  is  wanted.  Delays  and 
holdups  on  delivery  are  expensive.  Tarvia 
Service  can  be  depended  upon.  Tarvia 
Service  is  always  "on  the  job." 

Tarvia —  Where  you  want  it 

Back  of  Tarvia  Service  stands  the  great 
Barrett  organization  with  its  branches, 
placed  all  over  the  U.S.    These  branches 


Preseri/es  Roads-Prei/ents  Dust 


Ahovc:  Tank wasftn spray- 
ing "Tarl'ia-\"  under 
steam  ttressnre  with  special 
Barrett  nozzle. 

A  I  left:  Brighton  Plant,  Rochester, 
N.  y..  with  hailing  lines  far  tank 
tars  and  motor  trucks.  At  right: 
I'arvia  Service  Station  at  Syracuse, 
N.  Y.,  eomttletely  eQuitiHed  to  shifi 
in  tank  cars,  motor  trucks  or  barret 
lots. 


are  strategically  located  to  afford  efficient 
centers  of  distribution.  You  can  always 
get  Tarvia  where  you  want  it. 

Tarvia — How  you  want  it 

Tarvia  can  be  delivered  by  tank  car,  motor 
truck,  tank  wagon  or  in  barrels.  As  a  rule, 
Tarvia  motor  truck  service  is  available 
within  40  miles  of  any  Barrett  Service 
Station  or  plant.  When  the  size  of  the  job 
warrants,  motor  trucks  may  be  furnished 
at  any  distance  from  the  plant  or  service 
station,  the  trucks  operating  from  tank 
cars  placed  on  sidings. 

Motor  truck  distribution  is  faster  and  well 
worth  the  slight  increase  in  price  necessary 
to  cover  the  use  of  the  trucks,  but  equally 
good  results  may  be  obtained  with  the  tank 
wagon — Barrett  nozzle  method — as  shown 
in  small  illustration  above. 

Simply  specify  how  you  want  Tarvia 
delivered — we'll  do  the  rest. 

'J'ARVIA  is  a  coal  tar  preparation  made 
in  a  number  of  grades  to  meet  varying 
road  conditions.  It  is  the  most  popular 
road  material  in  America  and  has  solved 
the  problem  of  low  cost,  traffic-proof 
roads  and  pavements  for  hundreds  of 
towns  throughout  the  country. 
Booklets  free  on  request 
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as  the  engineer  In  charge  may  direct.  The 
top  and  inside  surface  of  curbs  shall  be 
given  a  smooth  finish,  complete,  to  the 
point  of  each  day's  work. 

37.  Curl)  Guards.  Headers  subjected 
to  transverse  traffic  shall  have  steel  cor- 
ner mouldings,  of  a  type  subject  to  ap- 
proval of  the  engineer  in  charge, 
forming  a  curved  finish  on  the  two 
exposed  angular  edges  of  the  curb 
or  header;  where  the  curb  is  paral- 
lel to  direction  of  traffic  and  above 
the  grade  of  the  roadway,  similar  steel 
mouldings  shall  be  used,  where  indicated, 
in  order  to  form  a  curved  finish  on  the 
angular  edge  nearest  to  the  roadway.  The 
outer  exposed  edge  may  have  a  curved 
finish  on  the  concrete,  corresponding  to 
that  of  the  steel  corner  moulding  used 
at  the  inner  edge. 

38.  Miscellaneous.  Especial  attention 
is  invited  to  construction  at  existing  man- 
holes and  catch-basins  and  at  poiijts 
where  railroad  or  street  car  tracks  cross 
streets.  Manholes  and  catch-basins  shall 
be  raised  or  lowered  if  found  necessary. 
In  the  opinion  of  the  engineer  in  charge. 
Where  railroad  or  street  car  tracks  cross 
streets,  expansion  joints  shall  be  provid- 
ed and  installed  as  specified  hereinbefore 
and  as  indicated. 

39.  Protection.  Immediately  after  the 
spaces  between  the  blocks  have  been 
filled  and  while  the  filler  is  still  soft  and 
pliable  the  pavement  shall  be  covered 
with  a  layer  of  approved  clean,  coarse 
sand,  not  less  than  14  in.  thick,  which 
shall  be  heated  if  directed  by  the  engi- 
neer In  charge.  No  traffic  whatsoever 
shall  be  permitted  on  the  pavement  until 
the  filler  has  cooled  to  the  air  tempera- 
ture. This  covering,  kept  wet,  shall  re- 
main on  the  pavement  for  such  time  as 
may  be  directed  by  the  engineer  In 
charge,  after  which  it  shall  be  removed 
in  a  manner  satisfactory  to  the  engineer 
in  charge. 

In  case  cement-sand  bed  is  used,  the 
pavement  shall  be  protected  against 
traffic  for  a  period  of  time  to  be  estab- 
lished by  the  engineer  in  charge. 

40.  Inspection.  All  materials  herein 
specified  and  processes  used  in  the  manu- 
facture and  creosoting  of  the  blocks  shall 
be  subject  to  tests  and  inspection,  accept- 
ance or  rejection  at  the  point  of  manufac- 
ture, where  there  shall  be  provided  all 
the  necessary  gauges,  appliances  and 
facilities  to  enable  the  inspector  to  sat- 
isfy himself  that  the  requirements  of  the 
specifications   are   fulfilled. 

Attention  is  invited  to  the  fact  that  a 


perfect  penetration  of  every  particle  of 
sapwood  is  expected  and  a  careful  inspec- 
tion of  the  blocks,  after  treatment,  by 
sawing  a  number  of  the  blocks,  taken  at 
random,  through  the  center  of  the  blocks 
and  at  right  angles  to  the  fibre,  will  be 
resorted  to. 

The  purchaser  shall  have  the  further 
right  to  inspect  the  blocks  after  delivery 
upon  the  premises  for  the  purpose  of  re- 
jecting any  blocks  that  do  not  meet  these 
specifications,  except  that  the  plant  in- 
spection shall  be  final  with  respect  to 
creosote  oil  and  treatment. 

41.  Items  of  Proposal.  Proposals  shall 
be  submitted  to  the  engineer  in  charge 
upon  the  following  items: 
Item  I  for  the  use  of  tar-sand  cushion  in- 
entire  work,  complete,  in  accordance 
with  the  drawing  and  this  specification, 
based  on  plain  wood  blocks,  coal-tar  pitch 
cushion  and  either  pure  bitumen  or  bi- 
tuminous sand  mastic  filler. 

Item  2.  Amount  to  be  added  to  the  net 
price  stated  under  Item  1  for  the  use  of 
lug  wood  blocks  instead  of  plain  wood 
blocks. 

Item  3.  Amount  to  be  added  to  or  de- 
ducted from  the  net  price  stated  under 
Item  1  for  the  use  of  tar-sand  cushion  in- 
stead of  coal-tar  pitch  cushion. 

Item  4.  Amount  to  be  added  to  or  de- 
ducted from  the  net  price  stated  under 
Item  1  for  the  use  of  asphalt-sand  cush- 
ion instead  of  coal-tar  pitch  cushion. 

Item  5.  Amount  to  be  added  to  or  de- 
ducted from  the  net  nrice  stated  under 
Item  1  for  the  use  of  cement-sand  cush- 
ion, instead  of  coal-tar  pitch  cushion. 

NOTE:  The  specifications  as  drawn 
herein  tend  to  cover  average  conditions 
only.  Should  circumstances  warrant, 
other  kinds  of  wood,  such  as  North  Caro- 
lina pine,  Norway  pine,  black  gum,  tama- 
rack, etc.,  may  be  used.  Likewise,  the 
melting  point,  penetration,  etc.,  of  the  bi- 
tuminous materials  used  should  be  modi- 
fied to  meet  extreme  climatic  conditions. 
Should  it  become  evident  from  laboratory 
tests  conducted  by  the  engineer  that  the 
moisture  content  in  the  blocks  is  higher 
than  anticipated  and  there  is  a  danger  of 
shrinkage,  the  preliminary  steaming 
treatment  should  be  decreased,  a  fine  sand 
filler,  approximately  V4,  in.  in  depth 
should  be  swept  into  the  joints  between 
the  blocks,  before  the  bituminous  filler 
is  poured,  and  the  blocks  themselves 
should  be  driven  together  as  tight  as  pos- 
sible, all  in  order  to  prevent  trouble  due 
to  a  possibility  of  shrinkage. 
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WATER  WORKS  SECTION 


ANNUAL    CONVENTION    OF    THE 

AMERICAN  WATER  WORKS 

ASSOCIATION 

The  best  convention  ever  held  by  the 
American  Water  Works  Association  was 
its  41st  annual  meeting  held  June  6-10 
in  Cleveland,  Ohio.  Not  only  was  the 
attendance  greater  than  at  any  previous 
meeting,  but  the  program  was  better  bal- 
anced this  year  than  ever  before.  A  gen- 
eral feeling  of  genuine  optimism  was  ob- 
served among  the  delegates  and  this  re- 
flects the  improving  trend  in  every  aspect 
of  the  water  supply  business. 

Papers  were  presented  covering  in  de- 
tail every  side  of  the  Cleveland  water  sup- 
ply works  and  their  operation,  as  a  pre- 
liminary to  either  group  or  individual 
visits  by  delegates  to  any  desired  feature 
of  the  works.  During  the  convention  the 
Cleveland  Water  Department  maintained 
an  information  bureau  at  the  convention 
office  and  provided  conveyances  to  take 
members  to  view  the  works. 

Among  the  more  important  phases  of 
the  water  works  business  which  occupied 
the  attention  of  the  convention  were  the 
following:  Water  waste;  the  cleaning  of 
water  mains;  water  rates;  oil  engines; 
meters;  water  storage;  water  filtration; 
water  works  publicity;  construction 
equipment;  the  chemistry  and  bacteriol- 
ogy of  water  purification,  etc.  Entire 
sessions  were  devoted  to  some  of  these 
topics  and  a  few  of  the  papers  presented 
are  published  in  this  issue. 

A  new  feature  at  this  convention  was 
the  meeting  in  small  groups,  on  the  first 
day,  of  those  early  in  attendance,  for  the 
purpose  of  discussing  various  practical 
topics  of  common  interest.  Seven  topics 
were  chosen  and  members  interested  in  a 
certain  topic  registered  for  assignment  to 
the  desired  group.  The  object  of  these 
meetings  was  social  as  well  as  technical. 
Aside  from  these  group  meetings,  the  first 
day  was  devoted  to  registration  and  to 
committee  meetings.  On  the  second  day 
the  Cleveland  works  were  thoroughly  de- 
scribed as  previously  stated,  and  at  the 
evening  session  the  Water  Works  Manu- 
facturers' Association  had  charge  of  the 
meeting  and  arranged  the  program.     All 


of  the  papers  at  this  session  were  by  men 
engaged  in  the  manufacture  or  sale  of 
water  works  supplies.  This  meeting  was 
an  experiment,  and  a  very  successful  one, 
and  it  is  probable  the  producers  of  ma- 
terials will  be  heard  again  by  the  users 
at  an  annual  convention.  It  certainly  is 
high  time  the  producers  were  recognized 
in  this  way,  and  we  hope  they  will  not, 
on  any  occasion,  abuse  this  new  privilege 
by  working  sales  talks  into  what  should 
be  impartial,  studious  efforts  to  learn  the 
truth  and  make  it  known  for  the  benefit 
of  the  water  works  fraternity. 

Beekman  C.  Little,  of  Rochester,  N.  Y., 
the  outgoing  president,  delivered  the  pres- 
idential address.  Mr.  Little  expressed 
deep  pride  in  the  association  and  made 
confident  predictions  of  its  increasing  use- 
fulness. He  urged  water  works  men  to 
let  their  lights  shine  so  they  would  be 
better  appreciated  by  the  home  folks.  His 
suggestion  that  philanthropists  use  water 
systems  in  making  bequests  to  humanity 
is  novel  and  worthy  of  the  notice  of  those 
of  ample  means  and  generous  impulses. 

The  session  on  water  filtration  was  de- 
voted to  a  consideration  of  filtration  from 
the  operator's  standpoint.  On  the  fourth 
day  there  were  two  separate  programs  of 
papers:  one  for  the  superintendent  and 
the  other  for  the  chemical  and  bacterio- 
logical section. 

Professor  Edward  Bartow,  of  the  De- 
partment of  Chemistry  at  Iowa  State  Uni- 
versity, was  elected  president  of  the  Asso- 
ciation for  the  coming  year.  W.  S.  Cra- 
mer, chief  engineer  for  the  Lexington  Hy- 
draulic &  Manufacturing  Co.,  of  Lexing- 
ton, Ky.,  was  elected  vice  president;  W. 
W.  Brush,  of  New  York  City,  was  elected 
treasurer,  and  J.  M.  Diven,  also  of  New 
York,  was  re-elected  secretary. 

The  Council  on  Standardization,  which 
was  established  by  the  Association  at  the 
Montreal  convention  in  1920,  has  been 
outlining  its  work  by  conference  and  cor- 
respondence during  the  past  year.  The 
work  of  the  council  is  now  considered  by 
many,  even  at  this  early  date,  the  most 
important  work  of  the  Association,  and 
undoubtedly  the  report  of  the  council  was 
the  outstanding  feature  of  the  Cleveland 
convention.     We  give  herewith  the  major 
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report  of  the  council,  of  whieh  Mr.  George 
W.  Fuller  is  chairman: 

"The  council  has  considered  It  much 
hetter  to  develop  a  working  program 
•which  is  flexible,  yet  comprehensive, 
rather  than  to  have  appointed  at  once  a 
large  number  of  committees  without  well- 
defined  purposes  and  with  personnel  se- 
lected without  the  full  consideration  de- 
sirable. It  has  been  certain  from  the  out- 
set that  no  program  should  be  laid  out 
which  cannot  be  followed  by  committees 
with  individual  resources  at  the  command 
of  their  members,  by  the  help  the  Asso- 
ciation can  give,  and  by  the  assistance 
that  reasonably  can  be  expected  from 
other  sources. 

"In  general,  the  committees  will  find  it 
useful  to  function  in  two  ways.  The  first 
Is  to  carry  on  actual  investigations,  which 
may  not  furnish  much  information  ex- 
cept at  intervals.  The  second  is  to  pre- 
pare for  publication  in  the  Journal  brief 
abstracts  of  the  reports  and  papers  on 
current  developments  of  importance  to  the 
members.  The  publication  of  such  ab- 
stracts can  be  made  of  high  educational 
value,  and  their  preparation  is  an  excel- 
lent way  to  secure  the  co-operation  of 
some  of  the  younger  members  in  com- 
mittee work.  It  is  suggested  that  the 
Association  should  compensate  the  mem- 
bers who  do  this  work  at  the  rate  of  about 
half  a  cent  a  word  for  the  abstracts  as 
printed.  For  some  years  it  is  probable 
that  this  abstracting  of  information  will 
be  the  most  productive  educational  fea- 
tures of  the  council's  work. 

"It  is  expected  that  each  committee  will 
first  lay  out  a  program  for  carrying  on 
the  work  assigned  to  it,  and  will  then 
take  up  this  program  with  the  council. 
When  it  has  been  developed  to  the  satis- 
faction of  the  council,  the  latter  will  take 
steps  to  gain  for  it  the  support  of  the 
Association.  The  council  believes  that 
'practical'  committee  work  should  be  car- 
ried along  simultaneously  with  research, 
so  that  water  works  operators  will  get  the 
maximum  possible  benefit  as  early  as 
practicable  from  the  council's  activities. 
Furthermore,  this  program  will  make  it 
practicable  for  each  committee  to  carry 
its  work  forward  in  the  speediest  way  to 
the  point  where  the  experience  of  the' 
practical  water  works  men  can  be  drawn 
upon  in  order  to  couple  theory  and  prac- 
tice in  the  most  helpful  way.  In  this 
manner  a  large  number  of  our  members 
will  be  joining  co-operatively  in  improv- 
ing water  works  practice. 

"The  council  has  held  conferences  at 
Cleveland  and  has  reached  the  conclusion 


that  the  committee  work  outlined  should 
be  undertaken.  In  order  to  carry  it  on 
properly,  the  council  has  asked  the 
Finance  Committee  to  place  $2,000  to  its 
credit  in  the  1921-1922  budget. 

"The  council  regards  itself  as  a  Com- 
mittee on  Committees  for  those  subjects 
which  involve  standardization  matters.  It 
will  be  the  committees  and  not  the  coun- 
cil which  shall  be  given  credit  for  actual 
performances,  while  to  the  council  will 
fall  the  task  of  co-ordinating  and  stimu- 
lating action  along  practical  lines  and  of 
avoiding  duplication  of  effort.  It  is  not 
to  be  expected  that  each  committee  will 
produce,  year  by  year,  reports  of  great 
importance,  but  it  is  hoped  that  all  com- 
mittees will  put  before  the  membership 
concrete  statements  of  progress  made  in 
their  respective  fields,  expressed  in  such 
a  manner  as  to  be  readily  understood  by 
those  interested  in  a  practical  way  in 
these  subjects. 

"To  get  the  abstracts  under  way  a  com- 
mittee consisting  of  A.  L.  Fales,  J.  N. 
Chester,  F.  C.  Jordan,  R.  S.  Weston  and 
A.  Wolman  has  been  appointed  to  report 
to  the  council  by  September  15,  1921. 

"It  is  understood  by  the  council  that 
such  portion  of  the  funds  to  be  reserved 
for  its  use  as  will  not  he  actually  neces- 
sary will  be  available  for  other  activities 
authorized  in  the  Association  budget  for 
the  year  1921-1922." 

Malcolm  Pimie.  of  Hazen,  Wbipple  & 
Fuller.  30  East  42nd  St.,  New  York,  will 
act  as  secretarj-  of  the  council. 

There  are  15  committees  engaged  on 
the  work  of  the  council  on  standardiza- 
tion, considering  the  following  subjects: 

1.  Standard   Methods   of  Water  Anal- 
ysis. 

2.  Standards  for  Satisfactory  Drinking 
Water. 

3.  Practical    Ranges   in   Load   Factors 
for  Purification  Plants. 

4.  Colloid    Chemistry    in    Relation    to 
Water  Purification. 

5.  Watershed  Protection. 

6.  Industrial    Wastes    in    Relation    to 
Water  Supply. 

7.  Pumping  Station  Betterments. 

8.  Physical  Standards  for  Distribution 
Systems. 

9.  Standardization  of  Services. 

10.  Sanitary  Fountains. 

11.  Testing  of  Water  Works  Materials 
and  Supplies. 

12.  Methods  and  Records  of  Water 
Waste  Control. 

13.  Steps  Toward  Standardizing  Stated 
Quantities  for  Slides  in  Meter 
Schedules. 
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14.  Practical  Standards  of  Rules  and 
Regulations  of  Relations  Between 
Water  Works  and  Consumers. 

15.  Essential  Data  for  Water  Depart- 
ment Records  and  Reports.  (A) 
Municipal  Plants.  (B)  Privately- 
Owned  Plants. 

These  are  the  subjects  which  have 
held  the  attention  of  the  Association  In 
Its  conventions  from  year  to  year.  These 
committees  of  the  council  are  expected 
to  co-ordinate  and  crystallize  the  more 
or  less  informal  and  disconnected  talks 
previously  given  on  the  several  subjects 
into  something  like  a  code  of  recom- 
mended practice.  In  other  words,  spe- 
cific recommendations  as  to  procedure  are 
to  be  formulated  for  the  guidance  of  the 
Individual  water  works  operator  or  engi- 
neer. That  very  great  good  will  result 
from  these  labors  cannot  be  doubted  If 
the  Association  as  a  whole  lives  up  to  the 
opportunity  now  presented. 

This  year,  as  always,  great  interest  was 
shown  in  selecting  the  next  convention 
city.  The  following  cities  invited  the 
Association  to  held  its  1922  convention 
with  them:  Atlantic  City,  Baltimore,  St. 
Joseph,  Mo.,  Detroit,  Philadelphia,  Kansas 
City,  New  Orleans,  Washington,  D.  C, 
and  Dallas,  Tex.  The  convention  commit- 
tee suggested  that  the  choice  be  made  be- 
tween Baltimore,  Kansas  City  and  Phil- 
adelphia. After  one  ballot  Kansas  City 
withdrew  in  favor  of  Baltimore,  but  on 
the  second  ballot  Philadelphia  received  a 
majority  of  all  votes  cast,  so  the  1922 
convention  will  be  held  in  Philadelphia. 


WATER  MAIN  CLEANING  IN 
KANSAS  CITY,  MO. 

By     Charles     S.    Foreman,     First    Assistant 

Engineer,   Water  Department.   Ciiv   Hall, 

Kansas    City,   Mo. 

Water  works  engineers  and  superin- 
tendents usually  know  the  necessity  of 
cleaning  certain  water  mains  or  feeder 
mains  in  the  system  which  they  may 
be  operating  but  before  they  are  able 
to  obtain  authorization  and  appropria- 
tions to  cover  such  work,  they  are  called 
upon  to  answer  many  questions  which 
may  be  brought  up  before  a  board  of  com- 
missioners. 

The  author  believes  that  the  publica- 
tion of  his  experiences  in  the  line  of 
water  main  cleaning  in  Kansas  City  dur- 
ing the  past  three  years  will  be  of  value 
to  other  water  works  superintendents  de- 
sirous of  instituting  similar  work  in  the 
system  under  their  jurisdiction  and  that 


the  following  essential  facts  based  upon 
his  experiences  will  help  to  answer  some 
of  the  questions  which  are  usually  asked. 

Essential  Facts  Based  on  Experience 

1.  That  the  cleaning  can  be  so  ar- 
ranged that  a  main  need  not  be  out  ot 
service  longer  than  12  hours  for  clean- 
ing. 

2.  That  the  cleaning  process  is  not  in- 
jurious to  the  mains. 

3.  That  an  increase  in  carrying  capac- 
ity of  from  60  per  cent  to  85  per  cent 
was  obtained  in  large  mains  and  that 
the  carrying  capacity  of  such  mains  was 
restored  to  that  of  new  pipe. 

4.  That  the  saving  in  coal  costs  alone, 
derived  from  cleaning  will  pay  the  entire 
cost  of  cleaning  within  from  1  to  3  years. 

5.  That  the  laying  of  additional  mains 
to  obtain  increased  capacity  can  be  post- 
poned until  the  consumption  demands  are 
equal  to  the  maximum  capacity  of  the 
old  main  on  the  basis  of  new  pipe. 

6.  That  when  taking  as  credits,  such 
items  as  coal  saving  and  postponement  of 
obligatory  laying  of  new  mains,  the  en- 
tire cost  of  cleaning  is  saved  within  6 
months  to  1  year. 

Local  Conditions  Calling  for  Main 

Cleaning 
In  Kansas  City,  Missouri,  for  2  or  3 
years  prior  to  the  summer  of  1918  there 
was  always  a  lack  of  adequate  pressure 
in  the  north  and  east  portions  of  the  city. 
This  district  is  fed  from  the  Turkey 
Creek  Pumping  Station  through  one  20 
in.  and  one  30  in.  cast  iron  water  main. 
The  question  of  laying  additional  feeder 
mains  into  these  districts  was  abandoned 
because  of  the  exceedingly  high  prices  of 
material  and  the  lack  of  funds.  There- 
fore the  proposition  of  increasing  the 
carrying  capacities  of  the  old  mains  by 
the  cleaning  process  was  resorted  to  In 
the  fall  of  1918. 

Preliminary  Tests 
Tests  were  run  on  the  30  in.  high  pres- 
sure discharge  line  extending  from  Tur- 
key Creek  Station  to  17th  and  Baltimore, 
a  distance  of  approximately  6,000  ft., 
for  determining  the  interior  condi- 
tion and  carrying  capacity  of  this 
pipe,  the  pipe  having  been  laid  in 
1886.  The  tests  were  made  by  making 
taps  exactly  1,000  ft.  apart  upon  a 
straight  length  of  the  main,  there  being 
no  services  or  connections  to  the  main 
between  gauging  points.  Al  each  of  these 
points   1   in.   corporation   cocks   were   in- 


250 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LX.  No.  6 


stalled  for  inserting  pitometers  and  ad- 
ditional corporation  cocks  for  pressure 
lines  .  Two  inch  pipe  was  connected  to 
each  of  these  taps  and  1,000  ft.  of  this 
pipe  laid  along  the  surface  of  the  ground 
bringing  the  two  together  so  that  a  U- 
tube  could  be  connected  in  to  measure 
the  differential  pressure  between  the  two 
points.  The  30  in.  pipe  was  double 
traversed  at  each  pit  and  the  average 
traverse  co-efficient  obtained.  A  pitom- 
eter  was  then  set  at  each  pit  for  check- 
ing quantities  flowing  through  the  30  in. 
main. 

The  scale  on  the  differential  U-tube  was 
graduated  in  0.01  ft.  divisions  and  by 
using  a  liquid  of  specific  gravity  of  2  in 
this  tube,  the  readings  obtained  were 
in  feet  loss  of  head  per  thousand  feet. 

The  advantages  inherent  in  this  meth- 
od are  that  it  is  not  necessary  to  obtain 
the  difference  in  elevation  between  the 
two  points,  and  that  it  eliminates  the  use 
of  spring  gauges.  Piezometers  could  not 
be  used  because  of  the  high  pressure. 
All  of  the  lines  being  under  pressure  of 
125  to  150  lbs.  per  square  inch. 

The  pipe  and  connections  for  bringing 
the  two  pressures  to  the  differential  U- 
tube  should  be  water  tight  for  accurate 
results.  However,  we  found  no  difficulty 
in  making  them  up  tight.  We  also  found 
that  with  pipe  of  11/2  to  2  in.  diameter 
a  slight  leak  did  not  materially  affect  the 
results. 

The  test  extended  over  a  24  hour  period 
so  that  both  maximum  and  minimum 
velocities  in  the  pipe  could  be  obtained. 

The  average  pipe  coefficient  as  com- 
puted by  William  &  Hazen  formula  was 
69.69,  this  being  lower  than  that  in  the 
Williams  &  Hazen  tables  for  pipe  40 
years  old.  From  these  tests  it  was  evi- 
dent that  the  30  in.  line  was  far  below 
the  carrying  capacity  of  new  cast  iron 
pipe.  A  contract  was  awarded  to  the 
Naional  Water  Main  Cleaning  Co.,  of  New 
York  City,  for  the  cleaning  of  6,000  feet 
of  this  30  in.  pipe. 

Similar  tests  were  run  after  the  pipe 
had  been  cleaned.  The  average  pipe  co- 
efficient was  brought  up  to  116,  and  at 
low  velocities  as  high  as  120.  The  carry- 
ing capacity  of  this  pipe  having  been 
restored  to  nearly  that  of  new  pipe. 

Preliminary  Work  Leads  to  Contract  for 
Extensive  Cleaning 

The  cleaning  of  the  30  in.  pipe  gave 
such  excellent  results  that  a  contract  was 
let  to  the  same  company  for  the  cleaning 


of  additional  feeder  mains  into  the  north- 
east section  of  the  city,  there  being  30, 
24,  20  and  16  in.  pipe  lines  in  this  con- 
tract. 

Similar  tests  were  run  on  each  of  these 
pipe  lines  both  before  and  after  cleaning. 
In  all  of  these  cases  the  pipe  after  be- 
ing cleaned  was  restored  to  carrying  ca- 
pacity and  corresponding  loss  of  head  as 
indicated  in  Williams  &  Hazen  tables 
under  coefficient  120. 

In  making  the  test  on  the  smaller  lines, 
we  were  unable  to  place  the  gauging  taps 
1,000  ft.  apart  because  of  service  connec- 
tions and  connections  at  street  intersec- 
tions. They  were  placed  at  200  ft.  25() 
ft.  and  500  ft.  apart,  depending  upon  con- 
ditions encountered. 

The  liquid  used  in  the  differential  U- 
tube  was  a  mixture  of  carbon  tetra  chlor- 
ide and  bromoform  brought  to  the  re- 
quired specific  gravity  by  the  addition  of 
gasoline.  The  specific  gravity  was  varied 
in  accordance  with  the  variation  in  dis- 
tance between  taps  on  the  line  to  be  test- 
ed so  that  in  each  case  the  readings  on 
the  U-tube  were  directly  in  foot  loss  of 
head  per  thousand  feet. 

In  the  spring  of  1919,  similar  tests 
were  made  on  the  36  in.  flow  line  from 
the  low  service  station  at  Quindaro  ta 
the  Kaw  River  Tunnel,  a  distance  of 
17,000  ft.  It  was  found  that  the  average 
pipe  coefficient  as  computed  by  the  Wil- 
liams &  Hazen  formula  was  71  5  and  that 
by  cleaning  this  line  the  coefficient  was. 
restored  to  122.33. 

The  Methods  Used  in  Cleaning 

The  methods  used  by  the  National 
Water  Main  Cleaning  Company  for  clean- 
ing large  mains  is  a  very  simple  one. 
The  section  of  pipe  to  be  cleaned  is 
valved  off  and  a  cut  made  at  each  end 
sufficient  to  admit  entering  and  removlng^ 
the  cleaning  machine. 

After  cuts  are  made  and  the  machine 
inserted  the  pipe  is  then  sleeved  up  and 
the  joints  poured,  after  which  the  water 
is  turned  on  behind  the  machine.  After 
the  machine  once  starts  moving  it  travels 
very  rapidly  through  the  main  (3  to  4  ft. 
per  second),  coming  out  at  the  open  end 
of  the  section  to  be  cleaned  and  bring- 
ing all  the  dirt  and  encrusting  material 
out  ahead  of  it. 

The  actual  time  any  section  of  maia  , 
is  out  of  service  depends  almost  entirely 
upon  the  speed  which  can  be  made  in 
making  the  necessary  cuts  in  the  pipe 
and  sleeving  them  up  as  the  actual  travel- 
ing of  the  machine  from  one  end  to  the 
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other  of  a  section  o(  pipe  requires  but 
very  little  time.  Usually  the  cuts  on 
large  mains  can  be  so  arranged  that  they 
can  be  made  and  repaired  in  approxi- 
mately 12  hours  so  that  it  is  only  neces- 
sary to  have  the  main  out  of  service  for 
that  length  of  time. 

The  actual  cutting  and  repairing  of  the 
various  mains  was  done  by  department 
forces  while  all  of  the  other  work  such 
as  excavating,  backfilling,  placing  of  ma- 
chine, etc.,  was  done  by  the  contractor. 

Cost  of  Cleaning  Mains 

The  contractor's  price  for  cleaning 
ranged  from  26  cts.  per  foot  for  16  in. 
pipe  to  45  cts.  per  foot  for  36  in.  pipe 
and  the  total  cost,  including  all  expenses 
for  operating  valves,  cutting  and  repair- 
ing pipe  and  for  all  necessary  sleeves  and 
material  was  122,046.09  for  43,857  lin.  ft. 
of  pipe  cleaned  or  50.3  cts.  per  lineal  foot 
for  all  sizes. 

The  total  cost  of  cleaning  the  various 
sizes,  Including  pavement  repairs  and 
operation  of  valves,  etc.,  was  as  follows: 

7,202  ft.  of  16  in.  pipe— $2,472.52  or 
34.3  cts.  per  lin.  ft. 

7,280  ft.  of  20  in.  pipe— 13,056.80  or 
41.9  cts.  per  lin.  ft. 

3,371  ft.  of  24  in.  pipe— $1,813.56  or 
53.5  cts.  per  lin.  ft. 

8,984  ft.  of  30  in.  pipe— $5,604.93  or 
62.3  cts.  per  lin.  ft. 

17,000  ft.  of  36  in.  pipe — $9,098.28  or 
53.5  cts.  per  lin  ft. 

Increase  in  Carrying  Capacity  Due  to 
Cleaning 

The  average  flow  through  the  30  in. 
pipe  from  Turkey  Creek  Station  to  17th 
and  Baltimore  before  cleaning  was  11.1 
million  gallons  per  day  and  the  friction 
loss  was  4.23  ft.  per  thousand  feet.  After 
being  cleaned,  with  the  same  quantity 
of  water  passing  through  the  pipe,  there 
was  a  friction  loss  of  1.6  per  thousand 
feet  or  a  net  gain  of  2.62  ft.  per  thou- 
sand feet  amounting  to  15.78  ft.  for  a 
total  of  6,000  ft.  cleaned.  This  was  also 
checked  approximately  with  pressure 
gauges  at  each  end  of  the  line  and  is 
equivalent  to  a  saving  of  1,460  million 
foot  pounds  of  work  per  24  hours. 

Had  this  been  a  line  through  which  we 
desired  to  deliver  11.1  million  gallons  of 
water  per  day  at  a  certain  head,  there 
would  have  been  an  actual  saving  in  coal 
of  .^6.67  per  day  or  $2,504  per  year,  so 
that  the  saving  in  1  year  of  coal  alone 
almost  equals  the  cost  of  cleaning. 

However,  as  we  carry  a  constant  sta- 
tion  pressure   of   150    lbs.,    the   cleaning 


resulted,  either  in  increasing  the  pres- 
sure in  tlie  down  town  district  15.78  ft. 
with  the  same  quantity  of  water  passing 
through  the  line  or  with  the  same  loss 
of  head  as  before  cleaning,  the  quality 
delivered  through  the  line  would  be  ap- 
proximately 191/4  million  gallons  per  24 
hours,  or  an  increase  in  earring  capacity 
of  8.4  million  gallons  per  day  or  nearly 
80  per  cent. 

To  obtain  the  same  increase  in  ca- 
pacity as  the  cleaning  of  the  30  in.  pipe 
resulted  in,  would  mean  the  laying  of  an 
additional  24-in.  feeder  main.  The  estimat- 
ed cost  of  such  a  line  at  that  time  was 
$88,800  and  the  annual  interest  on  this 
amount  at  5  per  cent  is  $4,440,  making 
a  total  annual  saving  of  $6,944  as  against 
a  total  cost  for  cleaning  of  $3,720.50. 

In  the  case  of  high  pressure  distribut- 
ing" mains  the  cleaning  of  the  26,000  ft. 
of  various  sized  pipe  now  enables  the 
delivery  to  the  northeast  section  of  town 
of  approximately  12  million  gallons  per 
day  more  water  than  before  cleaning 
without  increased  head  at  the  pumping 
station.  Therefore,  it  will  be  readily  seen 
that  the  laying  of  additional  feeder  mains 
can  be  postponed  for  some  time  by  keep- 
ing the  present  mains  up  to  their  maxi- 
mum carrying  capacity. 

In  the  case  of  the  36  in.  flow  line,  it 
was  found  on  the  test  before  cleaning 
that  with  a  loss  of  2.7  ft-  per  thousand 
feet  the  line  was  flowing  16  million  gal- 
lons per  24  hours.  This  was  practically 
the  minimum  amount  of  water  that  it  was 
possible  to  put  through  this  line  with  the 
limiting  head  of  50  ft.  on  the  Quindaro 
pumps.  The  test  after  cleaning  indicat- 
ed that  with  the  same  loss  of  head,  the 
capacity  had  been  increased  to  approxi- 
mately 26  million  gallons  or  75  per  cent. 

In  other  words,  this  gave  the  depart- 
ment an  increase  in  flow  line  capacity 
of  approximately  10  million  gallons  per 
day,  which  was  greatly  needed  during 
the  periods  of  maximum  consumption  in 
the  summer  of  1919.  Under  normal  con- 
ditions of  consumption,  the  cleaning  of 
this  flow  line  actually  resulted  in  a  sav- 
ing of  1.7  ft.  of  friction  loss  per  thou- 
sand feet. 

Annual  Costs  and  Saving  Before  and 
After  Cleaning 

The  accompanying  tabulation  shows 
the  length  of  time  in  service,  the  annual 
operating  cost  for  coal,  before  and  after 
cleaning  of  the  various  sizes  cleaned. 
Also  the  investment  required  and  the  an- 
nual interest  thereon  to  obtain  the  in- 
creased  capacity   by   laying  new   mains 
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and  the  total  annual  saving  all  being 
based  on  5,000  ft.  of  each  size  and  on 
the  normal  flow  through  the  pipe  at  time 
tests  were  made. 

Inspection  of  the  interior  of  the  mains 
after  cleaning  discloses  that  the  machine 
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had  no  injurious  effect  upon  the  interior 
surface.  The  springs  on  the  machine  are 
not  set  stiffly  enough  to  cut  into  the  cast 
iron  and  in  many  instances,  where  in- 
spection was  made,  it  was  found  that  the 
old  tar  coating  was  still  in  the  grains 
of  the  iron.  The  machine  in  many  in- 
stances was  sent  around  sharp  curves, 
some  as  much  as  60  degree  bends  and 
also  through  open  gate  valves  without 
injurious  effect.  It  cleans  the  walls  of 
the  pipe  very  thoroughly  and  leaves  it 
practically  as  smooth  as  new  pipe. 

Rapidity  of  Corrosion  After  Cleaning 

As  to  the  question  of  how  long  the 
benefits  derived  from  the  cleaning  of 
water  mains  may  be  expected  to  last,  the 
author  has  heard  it  stated  many  times 
that  after  a  pipe  had  once  been  cleaned 
the  corrosive  effect  or  the  formation  of 
barnacles  was  very  much  more  rapid  than 
before  cleaning.  In  fact,  the  contractor 
stated  that  the  carrying  capacity  might 
decrease  the  first  year  but  would  be  less 
rapid  thereafter.  With  a  view  to  ascer- 
taining what  this  effect  would  be  on  the 
30  in.  main,  permanent  pitometer  pits 
were  put  in  so  that  tests  could  be  run 
from  time  to  time  after  the  cleaning. 
Accordingly  pitometer  and  loss  of  head 
tests  were  run  again  in  the  fall  of  1920  on 
this  main.  Two  years  after  cleaning  there 
was  practically  no  change  in  results  from 
the  test  run  immediately  after  the  pipe 
was  cleaned.  This  would  tend  to  indi- 
cate that  the  corrosive  action  is  no  faster 
after  cleaning  than  an  ordinary  new  pipe. 

The  author  believes  that  in  the  design- 
ing and  laying  of  new  feeder  mains,  seri- 
ous consideration  should  be  given  to  the 
advisability  of  building  permanent  pits 
with  removable  sections  of  flanged  pipe 
so  that  a  main  can  be  readily  and  cheaply 
cleaned  from  time  to  time. 

It  is  now  the  common  practice  among 
engineers,  when  computing  the  size  of 
pipe  required  to  deliver  a  certain  quan- 
tity of  water,  to  use  the  loss  of  head 
figures  as  given  in  Williams  «6:  Hazen 
tables  under  coefficient  100,  thus  provid- 
ing a  larger  size  than  necessary  under 
coefficient  120. 

It  can  be  readily  seen  that  the  interest 
on  the  saving  in  first  cost  between  the 
smaller  and  larger  pipe  will  far  more 
than  pay  the  cost  of  maintaining  the 
smaller  pipe  at  its  maximum  capacity  by 
cleaning  whenever  necessary. 

This  paper  by  Mr.  Foreman  was  pre- 
sented at  the  1921  meeling  of  the  Ameri- 
can Water  Works  Association. 
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Mueller  Stop  Cocks.  Sill  Cocks  and  Basin  Cocks 

Correct  designs,  the  right  raw^  materials  and  a  line 
precision  in  v/orkmanship,  make  MUELLER  Brass  Goods 
stand  every  test,  and  give  dependable  and  enduring  service. 
In  the  Mueller  line  you  will  find  only  such  goods  as  you 
can  conscientiously  recommend  and  absolutely  depend  upon 
at  all  times.  E-1700,  E-1712,  E-2005  and  E-2010  here  shown. 
Write  for  catalog  and  prices.  Mail  orders 
given  immediate  attention. 

H.  MUELLER  MFG.  CO..  DECATUR.  ILLINOIS 

Phone  Bell  153 

^VateI,  Plumbing  and  Gas  Brass  Goods  and  Tools 

New  rork  City,  145  TV.  30th  St.  San  Francisco,  63SMission  St. 

Phone  'Watkins  5397  Phone  Sutter  3577 

Samia.  Ontario,  Canada 

Mueller  Metals  Co..  PI.  Huron.  Mich..  Makers  of  Red  Tip  Brass  and  Copper  Rod  and  TuOins: 

Fortlnfls  and  Castings  In  Brass.  Bronze  and  Aluminum:  also  Screw  Machined  Products. 
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RESULTS  PRODUCED  BY  EXPERI- 
MENTAL BAFFLES  AT  MONTE- 
BELLO  FILTERS  OF  BALTI- 
MORE WATER  WORKS 

By  James  TT.  Armstrong,  Filtration  Enaineer, 
MontebeJlo  Filters,  HUlen  Road,  Balti- 
more, Md. 

Montebello  Filters  are  provided  with 
two  coagulatiQg  basins  that  are  operated 
in  parallel,  apparently  under  similar  con- 
ditions. Float  observations  and  surveys 
of  the  mud  deposits  made  at  various 
times  showed  different  results  for  each 
basin,  and  revealed  the  fact  that  differ- 
ent parts  of  the  basins  had  different  sub- 
siding values,  the  hearter  mud  deposit 
coinciding  closely  with  the  maximum  ve- 
locity of  flow.  The  general  tendency  was 
to  deposit  silt  heavily  against  the  baffle 
wall  on  the  incoming  side,  and  against 
the  outer  wall  on  the  outgoing  side,  the 
deposits  sloping  to  a  minimum  depth  in 
The  water,  as  would  naturally  be  expect- 
ed, followed  the  line  of  least  resistance; 
consequently  as  the  basins  silted  up  and 
became  shallower,  it  passed  through  them 
at  a  more  uniform  velocity. 

Each  of  the  coagulating  basins  is  317 
ft.  long,  232  ft.  wide,  and  has  an  average 
depth  of  about  15  ft. 

A  central  baffle  wall  extends  about 
three-quarters  of  the  length  of  each  basin. 
Water  is  admitted  through  five  sluice 
gates,  spaced  at  equal  intervals,  and  after 
passing  around  the  baffle,  is  withdrawn 
through  a  similar  number  of  gates.  The 
water  passes  over  a  baffle  at  the  entrance 
and  over  a  skimjning  wier  at  the  exit. 

In  addition  to  the  variations  in  velocity 
and  the  lack  of  uniformity  in  mud  de- 
posits, other  irregularities  were  noticed 
in  the  functioning  of  the  basins.  As  an 
illustration,  it  was  noted  on  one  occasion 
that  Basin  No.  1  gave  decidedly  better 
results  than  Basin  No.  2,  but  upon  mak- 
ing a  slight  change  in  the  opening  of 
one  of  the  inlet  gates,  the  condition  was 
shortly  reversed  and  Basin  No.  2  gave 
markedly  better  results  than  Basin  No.  1. 

This  phenomenon  raised  the  question 
as  to  the  possible  effect  of  undercurrents 
upon  the  subsiding  value  of  the  basins. 
It  was  argued  that  if  the  elements  of  the 
water  in  moving  through  the  basin  could 
be  kept  in  nearly  parallel  lines  and  if  the 
movement  could  be  confined  to  the  sur- 
face of  the  water,  leaving  the  lower 
stratum  undisturbed,  much  greater  sub- 
siding value  could  be  obtained. 

With  the  purpose  of  testing  out  this 
theory,  some  modifications  were  made  in 


the  existing  entrance  baffle,  and  an  addi- 
tional cross  baffle  was  built  in  Basin  No. 
1.  Basin  No.  2  was  not  touched.  In 
order  to  give  a  positive  outward  sweep 
to  the  water  entering  the  basin,  increase 
the  surface  velocity,  and  prevent  return- 
ing undercurrents,  a  wooden  apron  about 
2  ft.  wide  and  sloping  in  an  upward  di- 
rection was  attached  to  the  top  of  the 
existing    entrance    baffle.      No    changes 

Waier  Level  


SKETCH  SHOWING  OUTLINE  OF 
WOODEN  BAFFXJS  ACROSS  COAGTJI^AT- 
IXG  BASIN  NO.  1,  MARCH  20,  1919. 

were  made  at  the  outlet  skimming  wler. 
At  the  end  of  the  existing  concrete  baffle, 
about  240  ft.  from  the  entrance,  an  addi- 
tional wooden  baffle  was  built  entirely 
across  the  basin.  This  baffle  was  made 
of  "s  in.  flooring,  and  was  thoroughly  an- 
chored to  the  concrete  floor  of  the  basin. 
As  it  was  not  designed  to  carry  hydros- 
tatic pressure,  a  number  of  swinging 
doors  hinged  at  the  top  were  provided  to 
relieve  the  pressure  at  times  of  filling 
and  cleaning.  The  new  baffle  was  10  ft. 
high  and  was  capped  with  a  top  4  ft 
wide,  which  projected  2  ft.  on  each  side. 
The  top  was  curved  downward  at  the 
ends  in  the  form  of  a  parabola.  Water 
usually  flowed  about  3  ft  deep  over  the 
top  of  the  baffle. 

The   following   reasoning  was    respon- 
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De  Laval 

Pumps  Supply  the  Nation's  Water 

DE  LAVAL  Centrifugal  Pumps  handle  approximately  2,000.000.000 
gals,  per  day  of  the  water  used  by  American  municipalities. 

The  city  of  Toledo  has  recently  installed  a  30  million  gallon  per  day 
geared  steam  turbine  driven  pumping  unit  to  operate  under  a  maximum 
of  192  ft.  head,  as  shown  in  the  accompanying  photograph.  This  install- 
ation has  been  highly  successful  and  the  duty  guarantees  were  exceeded 
by  an  ample  margin  on  the  official  test. 

The  steady  trend  towards  De  Laval  steam  turbine  driven  centrifugal 
pumps  for  American  municipalities  is  due  to  one  great  fact,  viz:  that 

Water  is  handled  at  less  total  cost  by  De  Laval  Pumps  than  by  any 
other  means. 

You  can  satisfy  yourself  as  to  this  fact  by  investigating  installations  of 
De  Laval  pumps  in  leading  cities,  such  as  Pittsburgh,  Cleveland.  St.  Louis. 
Montreal.  Toronto,  Philadelphia,  etc. 

We  will  gladly  supply  further  Information,  or  submit 
estimates  and  guarantees  on  apparatus  to  meet  your 
requirements.     Ask  for  Catalog  W-70. 

DE.  LAVAL 


STEAM  TURBINE  CO. 


TRENTON,  NEW  JE.RSEY 


167 


In  writing  to  advertisers  pleetse  mention    Municipal   and    County    Enoineerino 


256 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LX.  No.  6 


6t7fes  .  ^  u 
t  of  Conduit:  ■" 
Nofe-The  average  difference  in  devafion  of  the  mud  surface 
al  the  1st  Baffle  is  lift  The  avenge  elevation  on  llie  Building 
side  ixing!B4' Average  Water  Level '£kv  1214' 

PL.AN  SHOWING  SILT  DEPOSIT  IN 
COAGULATING  BASIN  NO.  1.  ON  DEC.  31. 
1919. 


sible  for  the  building  of  the  unusual  type 
of  cross  baffle: 

The  reduction  of  the  cross  sectional 
area  would  tend  to  establish  a  more  uni- 
form flow  across  the  top  of  the  basin  at 
the  baffles,  and  would  create  a  quiet 
zone  near  the  bottom  that  would  permit 
better  sedimentation.  It  is  well  known 
that  when  flowing  water  meets  an  ob- 
struction such  as  a  baffle,  there  is  a  de- 
cided tendency  to  pick  up  sediment  and 
carry  it  over  the  top.  and  it  was  rea- 
soned from  the  known  characteristics  of 
a  parabola  to  reflect  rays  of  light  in 
parallel  lines,  that  the  sediment  in  the 
rising  cun-ents  of  water,  would,  upon 
striking  the  parabola,   be  thrown  down- 


ward and  deposited,  instead  of  being  car- 
ried over  into  the  next  compartment. 
The  curved  top  over  the  rear  of  the 
baffle  Is  only  useful  in  gradually  reducing 
the  velocity  of  water  flowing  over  it. 

After  this  baffle  had  been  in  service 
for  a  number  of  months,  the  basin  was 
cleaned.  It  was  found  that  the  apron 
extending  across  the  top  of  the  baffle  at 
the  entrance  of  the  basin  had  been  built 
a  little  too  near  the  surface,  and  the  ve- 
locity of  entering  water  was  so  great  that 
it  carried  most  of  the  sediment  outward 
as  far  as  the  cross  baffle.  The  results 
at  the  cross  baffle,  however,  were  most 
gratifying.  The  parabolic  top  had  evi- 
dently acted  exactly  as  had  been  antici- 
pated, for  the  mud  was  deposited  adja- 
cent to  the  baffle,  almost  to  its  full 
height,  and  sloped  gradually  backward  to 
the  entrance  of  the  basin.  The  baffle  on 
the  return  side  had  not  performed  so 
well,  probably  owing  to  the  fact  that  the 
water  in  passing  over  it  was  not  flow- 
ing in  a  direction  normal  to  its  face. 

The  swinging  gates  placed  in  the 
wooden  baffles  for  relieving  them  of  hy- 
drostatic pressure  operated  successfully 
when  the  basin  was  being  filled,  but 
when  the  time  came  for  removing  the 
mud  it  had  become  so  firmly  compacted 
against  the  baffles  that  the  swinging 
gates  could  not  operate  and  the  baffles 
collapsed.  As  the  accident  happened  in 
cold  weather,  no  attept  was  made  to  re- 
pair the  baffles  until  June,  1919,  when 
No.  1  across  the  north  half  of  the  inlet 
side  of  the  basin  was  rebuilt  in  its  orig- 
inal position  and  the  one  in  the  south 
half  was  moved  forward  about  50  ft.  In 
moving  it  forward,  the  sloping  bottom  of 
the  floor  had  the  effect  of  lowering  the 
elevation  of  its  top  1.2  ft.  The  position 
of  the  hinges  on  the  swinging  gates  was 
changed  from  the  top  to  the  bottom  and 
heavy  wooden  strips  were  secured  to  the 
top.  The  bouyancy  of  the  wood  shut  the 
gates  and  held  them  in  position  as  long 
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PROFILE  SHOWING  EXTENT  OF  SEDIMENTATION  IN  COAGULATING  BASIN  NO.   1, 

MARCH  18,  1919. 


June.  1921  MUNICIPAL  AND  COUNTY  ENGINEERING  257 


It  Pays  to  Clean  Water  Mains 


Writing  in  Municipal  and  County  Engineering  for  June, 
1920,  the  Water  Commissioner  of  St.  Louis,  Mo.,  said: 

"The  best  evidence  of  the  beneficial  effects  of  water  main 
cleaning  in  St.  Louis  lies  in  the  fact  that  this  work  is  be- 
ing continued  from  year  to  year." 

The  same  opinion  is  held  by  practical  water  works  men 
in  many  other  American  cities.  Some  cities  have  en- 
tered into  as  many  as  ten  separate  water  main  cleaning 
contracts  from  time  to  time,  and  the  list  of  cities  that 
have  made  three  or  more  such  contracts  is  long  and 
impressive.  Over  25  cities  have  entered  into  second 
contracts,  and  well  over  100  cities  have  entered  into  at 
least  one  contract  for  the  mechanical  cleaning  of  water 
mains. 

Water  main  cleaning  greatly  increases  the  carrying 
capacity  of  pipe,  saves  coal,  and  greatly  lengthens  the 
useful  life  of  a  pipe  line. 

The  entire  cost  of  cleaning  is  soon  saved  by  the  great 
economy  effected  by  the  cleaned  mains. 

Write  for  booklet  and  Particulars  to 

The  National  Water  Main  Cleaning  Co. 

50  Church  Street  New  York,  N.  Y. 
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as  water  was  in  the  basin,  but  as  soon 
as  the  water  was  witlidrawn  below  the 
top  of  the  gates,  the  weight  of  wood  on 
top  and  the  pressure  of  water  behind 
opened  the  gates.  No  further  trouble  was 
experienced  when  the  basins  were 
cleaned,  although  mud  was  packed  solid- 
ly against  the  baffle  No.  1  from  top  to 
bottom. 

The  plan  and  profile  of  the  basin  show 
the  surface  of  the  mud,  and  the  location 
and  elevation  of  the  baffles  on  Dec.  31, 
1919,  when  a  careful  sun^ey  of  the  mud 
surface  was  made.  An  inspection  of 
these  diagrams  indicated  that  the  sedi- 
ment was  carried  forward  for  a  distance 
of  about  100  ft.,  and  from  that  point  to 
baffle  No.  1  it  was  deposited  very  evenly. 
At  the  baffle  there  was  an  abrupt  drop 
in  the  mud  surface  of  about  3  ft.,  and 
from  there  on  to  baffle  No.  2  there  was 
some  irregularity  of  deposit,  as  might  be 
expected,  due  to  the  change  in  direction 
of  the  flow.  From  baffle  No.  2  to  the 
skimming  weir  the  deposit  was  also  fair- 
ly uniform. 

During  this  period  of  seiTice  the  rate 
of  flow  ranged  from  80.000,000  to  154,000- 
000  gals,  per  day  and  averaged  114,000,- 
000  gals.  In  the  accompanying  table  the 
depth  of  water  over  the  baffle  and  the 
velocities  at  various  rates  are  given. 


The  velocity  at  the  entrance  baffle  is 
too  high  to  secure  satisfactory  subsid- 
ence as  is  evidenced  by  the  fact  that  only 
the  heavier  particles  of  suspended  mat- 
ter settled  out  before  the  water  had  trav- 
eled nearly  100  ft.  At  baffle  No.  1  the 
velocity  ranged  between  0.25  and  0.4S 
ft.  per  second  with  an  average  of  0.35 
ft.  The  result  is  apparently  quite  satis- 
factoiy  at  this  baffle,  and  the  velocity 
must  have  been  nearly  equal  across  the 
entli-e  basin,  as  the  mud  deposits  were 
nearly  level,  in  marked  contrast  to  the 
sloping  surface  of  the  mud  as  shown 
when  the  reservoir  was  cleaned  on  va- 
rious occasions  prior  to  the  placing  of 
this  baffle. 

At  baffle  No.  2  the  velocity  is  some- 
what lower  than  at  baffle  No.  1  on  ac- 
count of  its  top  being  a  greater  depth 
below  the  water  surface.  The  distribu- 
tion of  sediment  at  this  baffle  is  not 
nearly  so  good  as  it  is  at  baffle  No.  1. 
The  contour  map  shows  the  greater  de- 
posit on  the  south  side  of  the  basin.  The 
indications  are  that  the  velocity  over  this 
baffle  is  a  little  too  slow,  and  if  its  top 
had  been  raised  from  1  ft.  to  1%  ft. 
higher,  the  probability  is  that  a  more  uni- 
fonn  deposit  of  sediment  would  have 
been  secured.  The  velocity  of  the  water 
in  passing  over  the  skimming  weir  va- 
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Don't  Blame  the  Well 

In  most  cases  we  find  that  the  well  is  not  as  poor  as  it  is  thought 
to  be.     It  is  more  often  a  wrong  method  of  pumping. 

Harris  Air  Lift  System  has  saved  the  drilling  of  hundreds  of 
wells.  It  saves  endless  expense  and  trouble,  because  it  does  not 
get  out  of  order  and  requires  no  repairs;  therefore  no  mainte- 
nance expense.  Write  for  free  booklet,  "Pumping  Efficiency," 
containing  valuable  data  and  facts  pertaining  to  well  pumping 
installations. 

HARRIS  AIR  PUMP  COMPANY 


421  West  South  Street 


Indianapolis,  Indiana 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

15th  and  Lehigh  Ave.     PHILADELPHIA.  PA. 


Flower  (bHMNY 


DETROIT  FILTRATION  PLANT 
LARGEST  IN  THE  WORLD 

FLOWER  HYDRAULIC  AND  HAND 

OPERATED  VALVES,  SLUICE  GATES, 

SPECIALS,  ETC., 

ASE  USED  THROUGHOUT  THIS 

SIX  MILLION  DOLLAR  PLANT. 


STANDARD  AND  HIGH  PRESSURE 
FIRE  HYDRANTS 


SLUICE  GATES 


TAPPING  VALVES  AND  SLEEVES 

FOR  WATER  AND  GAS  TAPPING 

MACHINES 


FABRICATED  STEEL  PIPE 


CAST  IRON,  STEEL  AND  BRASS 
VALVES 


FILTRATION  SPECIALS 


CAST  IRON  AND  STEEL 
FITTINGS 


GRAY  IRON  CASTINGS 
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ries  from  0.6  to  1.16  ft.  per  second,  and 
is  undoubtedly  too  high  for  satisfactory 
results,  as  it  was  noticed  on  many  occa- 
sions that  sediment  was  picked  up  and 
carried  over  the  weir.  At  times,  when 
stop  planks  were  removed  from  the 
baffles,  a  lighter  and  more  uniform  floe 
was  noticed  in  the  water  as  it  passed 
through  the  gates  to  the  filters. 

In  order  to  compare  the  subsiding 
values  of  Basins  No.  1  and  No.  2  which 
are  practically  identical  with  the  excep- 
tion of  the  new  wooden  baffles  built  in 
Basin  No,  1,  daily  reports  of  suspended 
matter  and  turbidities  have  been  kept, 
and  a  table  has  been  prepared  showing 
the  suspended  matter  in  the  basins  by 
monthly  averages  from  January,  1919,  to 
March,  1921.    The  water  entering  the  two 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  Bide. 

Pittsburgh:  Henry  W    Oliver  BIdg.  St.  Louis:  Security  Bldg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust  Bid*.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  Bld£.  Dallas:  Scollard  Bldg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  haveTURBINESEWCRCLEANING 

MACHINE  at   Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY.  WALKERVILLF.  ONT. 

Therelore  No  Duty  for  Purchaser  lo  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
isame  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


American  Cast  Iron 
Pipe  Company 

Manufacturers  of 


BIRMINGHAM.  ALA. 

Soles  Offices: 

Birmingham,  Ala.  .....  Box  908 

"■■'"■  607  New  Hayden  Building 

tl2  Plymouth  Building 

No.  1  Broadway 

512  First  National  Bank  Building 

.    llili  Praetorian  Building 

71ti  S.-tirritt  Building 

.    711  Hiilhoa  liuilding 

33i)  (Mtizeus  NiUii.iuil  Bank  Building 


Columbus,  Ohio 
Minneapolis,  Minn. 
New  Y.irk  City 
Chit-ago    111. 
Dalliis,  Texas 
Kansas  City,  Mo. 
t-^un  Francisco.  <.'al. 
Ijiin  Aiitreles,  Cal. 
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basins  is  practically  identical,  the  chem- 
icals having  been  incorporated  in  a  com- 
mon mixing  chamber  before  passing  to 
the  coagulating  basins.  The  times  of 
cleaning  or  partial  cleaning  the  differ- 
ent basins  is  indicated.  The  word 
"cleaning"  indicates  that  the  sediment 
was  entirely  removed  from  the  basin  and 
it  was  thoroughly  cleansed  by  hosing  out 
with  water  under  high  pressure.  "Par- 
tial cleaning"  is  accomplished  by  allow- 
ing the  sediment  to  flow  out  through  the 
drains  without  hosing.  In  this  way  ap- 
proximately four-fifths  of  the  sediment 
can  be  disposed  of. 

For  the  first  five  months  in  1919,  dur- 
ing which  the  wooden  baffles  in  Basin 
No.  1  were  in  a  partially  collapsed  condi- 
tion, the  two  basins  did  almost  the  same 
amount  of  work.  Basin  No.  2  giving 
slightly  better  results.  In  June  Basin 
No.  1  was  thoroughly  cleaned  and  the 
baffles  rebuilt.  From  that  date  until 
December,  1919,  when  the  survey  was 
made,  Basin  No.  1  showed  an  average 
of  4.2  and  Basin  No.  2  an  average  of  5.4 
parts  per  million  of  suspended  matter 
going  onto  the  filters.  Beginning  with 
1920.  due  to  cold  weather  and  bad  water, 
it  was  impractical  to  clean  Basin  No.  1. 
As  a  number  of  storms  occurred,  bring- 
ing very  heavy  sediment  to  the  plant. 
Basin  No.  1  was  filled  with  mud  to  a 
height  about  the  top  of  No.  1  baffle  by 
the  time  it  was  cleaned  on  the  15th  day 
of  February.  For  a  month  and  a  half 
during  this  period  of  high  turbidities 
Basin  No.  1  did  very  much  poorer  work 
than  No.  2,  owing  to  the  fact  that  it  was 
nearly  full  of  mud,  but  immediately  after 
cleaning,  it  did  very  much  better  work 
than  No.  2,  as  is  shown  by  the  results 
in  the  table. 

The  observations  seem  to  indicate  that 
a  velocity  from  0.35  to  0.4  of  a  ft.  per 
second  over  the  top  of  the  baffle  will 
give  a  fairly  uniform  flow,  which  will 
secure  nearly  equal  subsiding  values  in 
all  parts  of  the  basin;  that  the  velocity 
over  the  entrance  baffle  and  skimming 
weir  is  too  great  ,and  that  better  results 
would  probably  be  secured  if  it  were  re- 
duced; that  the  efficiency  of  Basin  No.  1, 
even  with  the  improper  velocity  at  all 
the  baffles  except  No.  1,  is  markedly  bet- 
ter than  No.  2,  so  much  so,  that  at  times 
of  high  turbidity  the  difference  of  efflu- 
ent from  the  two  basins  is  so  great  that 
it  often  presents  a  marked  contrast  to 
the  eye. 

Records  made  subsequent  to  Feb.  15, 
1920,   indicate  that  Basin  No.   1   showed 


better  results  than  No.  2,  except  at  times 
when  Basin  No.  1  was  very  dirty  and  No. 
2  fairly  clean.  This  will  become  more 
apparent  in  studying  the  table  showing 
the  suspended  residue  in  the  effluent  from 
each  of  the  basins.  The  greater  the  tur- 
bidity of  water  entering  a  plant,  the  more 
important  an  efficient  coagulating  basin 
becomes,  and  it  is  at  times  of  extremely 
bad  water  that  they  become  indispens- 
able, and  their  proper  functioning  is  of 
the  greatest  importance.  The  monthly 
averages  as  shown,  therefore,  do  not  in- 
dicate the  real  value  of  the  work  done 
by  the  coagulating  basins.  For  instance, 
in  the  early  part  of  1920,  water  came 
to  the  plant  with  a  turbidity  as  low  as  6. 
Under  such  conditions  the  coagulating 
basins  could  not  remove  any  of  the  sus- 
pended matter  and  in  most  cases  owing 
to  the  fact  that  they  were  not  entirely 
clean,  the  suspended  matter  was  actually 
increased  in  passing  through  the  basins. 
In  expressing  the  work  of  the  basins  in 
percentage,  an  increase  would  be  shown, 
but  at  such  times  the  coagulating  basins 
are  of  no  practical  value.  As  an  illus- 
tration of  the  work  that  can  be  done  by 
coagulating  basins:  In  March,  1920,  for 
a  period  of  nearly  two  weeks  the  river 
water  ranged  in  turbidity  from  200  to 
over  1,000,  and  during  that  period  of  time, 
the  percentage  of  suspended  matter  re- 
moved by  the  basins  was  from  89  to  99 
per  cent.  During  the  intei-val  mentioned 
above.  Basin  No.  1  showed  a  removal  of 
turbidity  greater  than  Basin  No.  2,  al- 
though both  were  cleaned  within  a  space 
of  21  days  of  one  another. 


COUNTY  ESTABLISHES  OWN  STOR- 
AGE  PLANT 

Bergen  County,  New  Jersey,  has  pre- 
pared plans  for  a  complete  storage  plant 
for  bituminous  road  materials  used  in 
road  construction  and  surface  treating, 
to  be  located  at  Hackensack,  the  county 
seat,  and  having  a  capacity  of  1,500,000 
gals.  The  plant  will  consist  of  four  50,- 
000  gal.  storage  tanks,  two  4,000  gal.  heat- 
ing tanks  and  a  hollow  tile  storage  ware- 
house 25  ft.  by  40  ft.  in  size.  The  coun- 
ty officials  expect  to  save  large  sums  of 
money  in  storage  costs  through  the  erec- 
tion of  the  new  plant. 
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Engineers'  and  Contractors'  Directory 


JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage        Water  Works 
HARTFORD  BUILDING,  CHICAGO,  ILLINOIS. 


m 


m.  JVrtini^stall 


Ciuil  Engineer 

WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 

©lb  Colong  <Builbinii  (El^tcajio 


CHAS.  BROSSMAN 

CONSULTING  ENGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting 
Planis— Supervision  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals— Expert  Testimony. 


Merchants  Bank  BIdg. 


INDIANAPOLIS.  INO. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  DEVELOPMENTS  Water  supply 

Sewerage 


KELSEY  BUILDING 


GRAND  RAPIDS.  MICH. 


CHICAGO  PAVING  LABORATORY 

1..  Elr.obbraun  U.  w.  Skidno" 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultatioo,  Design,  Specitications,  Reports,  Testing. 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  Irotn  Staff  of  Col.  Geo.  E.  Waring.  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage.  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates,   Surveys,    Flans   and   Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &.  SMITH 

CHEMICAL    ENGINEERS 
Consulting   Paving  Engineers 

A.  W.  DOW,^Ph.  B.,      -      M'in.  Amfr.  Inst.  rh.  Engra. 
P.  P.  SMITH,  Ph.  1!..     -     M.-m.Aiuer.  S..C.  Civil  Engrs. 

Aspbilt,  Bitumens,  Paving,  Hyilraiilic  Cement,  Engineering  Materials 
131-3  E.  23rd  Street         NEW  YORK  CITY 


FARGO  ENGINEERING  CO. 
ENGINEERS 

Water  Supply.  Steam  aad  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operatinit 
Costs.     Reports  and  Estimates  for  Bond  Issues. 

212  W.  Cortland  St,  Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plaat  and  Street  laspection.     Testing  and  In- 
spection oi  Materials, 

Offices:     23  Ouincy  St.  Laboratories:     742  E.  39th  St. 

CHICAGO,  ILL. 


Farley  Gannett        Iheoilore  E.  Seelye        Samuel  W.  Fleming.  Jr. 

GANNETT.  SEELYE  &  FLEMING.   Engineers 

204  Locust  St.        lOtti  Floor  Ariel  Bltlg.        Randalpli  BIdg 
Harrisburg,  Penna.  Erie.  Pcnna.  Memphis.  Tenn. 

An  branches  of  Munii-liml  Engin.-»ving.  including  City 
Planning.  Paving.  Waterworks,  Sewers,  Sewage  Disposal, 
Preliminary  Report.^  ami  Estimates  of  Cost  for  Bond  Is- 
sues. Valuation  of  Public  Utilities  for  Rate  Making  and 
Purihasf.     Wuter  and  S.-wage  .\nalvsis. 


Nicholas  S   HiU  Jr.  S    F.  Ferguson 

HILL  6  FERGUSON 
CONSULTING  ENGINECRS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 
Reports    Investigations    Valuations    Rates.  Design 
Construction    Operation   Management. 
Chemical  and  Biological  Laboratories. 
112  E.  IQth  Street New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.  SpeGiflcatlons  improved. 

Expert  in  Valuation  anil  Litigation.    32  years'  experience. 

I  Broadway         NEW  YORK  CITY 


ROBERT  W.  HUNT  4  CO..  Engineers 

Inspection  —  Tests  —  Consultation 

PAVING  MATERIALS.  CAST  IRON  PIPE. 
STEEL  AND  CEMENT 

Chemical  Cement  and  Physical  Laboratories 
2200  Insurance  Exchange  CHICAGO.  ILL. 


SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nal'l  Bank  BIdg.     CINCINNATI.  OHIO 
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W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purification       Sewerage 
Sevrage  Disposal       Land  Drainage 


22  N.  Carroll  St. 


MADISON,  WIS. 


ALEXANDER  POTTER,  C.  E. 

HYDRAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal.  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated— Expert  Testimony- 
Plans  and  Estimates. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile — Fire  Brick 

Harris  Trust  Building,        CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Disposal.     Pavements  and  Roads. 

Hartford  Building.  CHICAGO,  ILL. 


SULLIVAN,  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  o!  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BE,SSEMER,  ALA. 


Testingt         Consultation,        Bitumens,        Paving, 
Inspection,  Speci6cations,   Asphalts,    Road  Oils. 

ISMc  Mah  Trump 

ENGINEERING  CHEMIST 

2337  Soatb  Paulina  Street.  CHICAGO,  ILL. 


DAVID  MACNAUGHTOw       i 

ColvsULTflNG  ENetNKES. 
ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports.  Investigations.  Valuations,  Rates 
and  Design  Construction. 

Central  Building  FORT  WAYNE,  IND, 


HERMAN  STENSRUp 

MARQUETTE,  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


JAMES  P.  WELLS.  MJ^BiVe^eV'^ 

Surveys  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric rower  Plants. 

Main  Office.  249  Cutler  BIdg.,  Rochester,  N.  Y. 

Chicaoo.  III.      Hew  York  Cily.       Knoiville,  Tenn.      Toronto,  Onl. 


1  r 


CHLORIDE  OF  Lime 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

WIdener  Building  PHILADELPHIA,  PA. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


South  Water  St. 


NEWBURGH,  N.  Y. 


FOR  SALE! 

One  Concrete  Mixing  Plant.  All  steel  construction. 
Large  Bins;  Tar  and  Asphalt  Heaters  on  wheels;  Convey- 
ors. Thirty  h.p.  Portable  Boiler  and  Engine  oo  wheels. 
Sold  with  or  without  power. 

Plant  located  in  Eastern  Pennsylvania. 

Also — Oil  Pull  Tractors,  new  and  used;  sizes,  12-20-16-30 

20-iO-30-60.        Address 

B.  D.  HERD  MACH.  CO.  N.  S..  Pittsburgh.  Pa. 


POSITION  WANTED 

Chief  Engineer  or  Master  Mechanic,  43  years  of  age.  has  had 
20  years'  practical  experience  in  collection  and  disposal  of 
city  refuse^  also  charge  of  mechanical  vehicles  and  sweeping 
machines,  and  maintenance  of  seven  large  destructors  in  a 
city  of  over  one  million  population:  and  collection  of  ashes 
per  night  being  on  an  average  of  one  thousand  four  hundred 
ions. 

E.  M.  REID.  116  Retreat  Ave..  Hartford.  Conn. 


CONSITLTING  ENGINFf  gS 

— reach    city  officials  by  inserting  professional 
cards  in  this  Department. 

A  Dally  Bulletin,  covering  prospective  work  in  all  parts 
of  the  country,  goes  free  to  each  advertiser.  Write  for 
rates  and  full  information  to 

Municipal  and  County  Engineering 


What  Do  You  Want  to  Buy? 

If  you  want  to  be  relieved  of  the  annoyance 
of  extensive  correspondence  and  calls  from 
salesmen  who  do  not  understand  your 
needs,  just  write  a  brief  letter  to  us  stating 
your  requirements  and  we  shall  immedi- 
ately place  you  in  touch  with  the  manu- 
facturer best  qualified  to  serve  you. 

Municipal  and  County  Engineering 
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Accidents.    Traffic.    Relation    of    Street    Lighting 

to.    bv   Eaii   A.   Anderson   and    O.    P.    Haas....    177 
Age.     Effect    of.    oa    Strength    of    Concrete,     by 

Duff    A.    Abranis    -17 

AKgi"«^'grtte  Sur\  e\' — Biluniinous  Pavement  De- 
sign,   by    F.    S.    Besson 123 

Albany- Schenectady  Koad,  Highway  Illumina- 
tion on.  bv  C.  H.   Huntley 16S 

Andresen   Road   Repair   Outfit.   The (Sept.;      ;:o 

Ash  Collection  Work.  Two  Ton  Truck  Saves 
$4,000     Per    Year    on.     by    Charles    E.     Firth 

(Oct.)      10 

Asphalt     Paving    in    the    District    of    Columbia. 

bv    F.    S.    Besson    51 

Asphalt    Plant.    Exceptional    Output    for 228 

Asphalt   Plants,  Municipal    207 

Austin    Sub-Grader.    The    (Oct.)      21 

Award  Contracts*  in  Fall,  State  Highway  En- 
gineers Comment  on  Proposal   to 41 

Awards.    Engineers"    View   of  Fall   (.'ontract.    E.  .      40 
Award      Road     Contracts     in     Fall      Instead     of 
Spring.    MoNement   to    3 

Barkhller.    New    P.    &    H 152 

Backfiller,  Sewer  Trench.  Works  in  11-ft. 
Alley    (Sept.)      30 

Baltimore  Water  Works,  Operating  and  New 
Const!  uctional  Features  of.  by  James  W. 
Armstrong    234 

Basic  Industry,  Construction  Analyzed  and 
Rated   as.   by  U.   S.   Chamber  ol   Commerce.  .  .         7 

Bearing  Power  of  Subgrade  T'nder  Repeateti 
Loads.  Dete  mination  of.   by  11.  F.  <'lenimpr..      64 

Bituminous  Concrete.  ""Mixpen,"  by  Geo.  A. 
Henderson     181 

Bituminous  Concrete  Pa\ement  Between  Indi- 
anapolis and  Greenwood.  Ind..  by  G.  R.  Harr 
and   R.   E.   Simpson    161 

Bituminous  Macadam.  British  View  on  Advan- 
tages of.   by  A.f  ed   Dryland 91 

Bituminous  Pavement  Design — Aggregate  Sur- 
vey,   by  F.    S.   Besson 123 

Boiler  Room,  Economies  of,  by  John  M.  Dra- 
bell    26 

Boiler  Use,  .'Softening  Water  lor.  by  Zeolite 
Method    146 

BoMe  s.  Waco  Water  Wo:  l<s  Burns  Fuel  Oii 
Under 232 

Bonil    iJlections.    Modei-n   Methods   of  Carrying. 

by   R.    E.    McDonnell    192 

Boston  and  WaKliington,  Superi>ower  Project 
for   Region   Between    17i» 

Breadlines  or  Building?  E 8." 

Brick  from  Pavement  Bui!t  33  Years  Ago,  Lan- 
caster. Ohio.  Paves  Alleys  With,  bv  Walter 
W.    Graf    167 

Brick  Paved  Roads.  Some  Engineering  Features 
of,  by  James  C.  Travilla    10 

Brick  Pavement.  29-Year  Old.  Wi'kinsburg.  Pa.. 
Modernizes,    by  Charles  F.   Sperling    136 

Brick  Varieties  Paving,  Reduced  to  Eleven 
Standard    Sizes    20G 

Bridge  Between  Lynn  and  Revere,  Mass. 
Burned.    Rapid    Reconstruction   of 85 

Bridge  in  Colorado.  Huerfano  River  Concrete 
Highway,    by   Robert   Dubois 9" 

British  View  on  Advantages  of  Bituminous 
Macadam,    by    Alfred    Dryland 91 

Briton  Calls  our  Roads  Na'rrow  and  Dangerous 
(Nov)      20 

Building  or   Breadlines?    E 83 

California.    Paving  Street  Car  Tracks  in.  (Sept.)      19 
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Highways.   Equitable   Distribution  of 14 

Countv  Road  Building.  Trucks  Prove  their 
Worth  on.   by  William  Tonkel (Sept.)      Ifi 

Crane  Boom.   New  Goose-Neck    20(i 

Crushes  Stone  for  Primary  Roads,  Marshall 
County.    Iowa    (Oct.)      2f. 

Data,    Performance.    Trenching    Machine.  (Aug.)      2 
Dav    Labor    Construction    on     Lincoln    Highway 

at   Frankfort,    lit.,    by   B.    H.    Piepmeier.  (Oct.)      2? 
Decatur,    111..    What,   is   Doing   to  Relieve  TTnem- 

ploynient      152 


i 


De  Laval  Pumps  at  the  Pumping  Stations  of 
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Gravel  Pit  ^'ork.  Advantages  of  Portaii'e 
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kota.  Discards  Old   and   Installs  New 22G 
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\Vt'lIs  on  Highwav  Construction  in.  by  Edwin 
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Motor  Truck  Operation  and  Accounting  LXXI 


MOTOR  TRUCK  NEWS  NOTES 

Motorization  of  Street  Department  of  Salt 
Lake  City 

The  horse  has  been  almost  entirely  sup- 
planted by  the  gas  driven  motor  in  the 
street  department  of  Salt  Lake  City,  says 
T.  T.  Burton,  commissioner.  It  is  true 
that  in  some  of  the  clean  up  work  where 
frequent  steps  are  necessary,  the 
horse  is  still  in  use,  but  in  nearly  every 
other  line  of  endeavor  motor  equipment 
is  used.  The  use  of  the  motor  in  street 
cleaning  and  road  building  shows  a 
great  saving  in  time,  money  and  labor. 

In  the  line  of  gas  driven  motor  trucks 
used  almost  exclusively  for  the  building 
of  gravel  roads  the  department  has  in  use 
at  the  present  time  five  5-ton  Packard 
trucks,  four  5-ton  and  one  2-ton  Federal 
trucks  and  one  5-ton  Mack  truck.  The 
5-ton  trucks  have  a  capacity  of  4  cu.  yds. 
per  load.  During  the  month  of  March, 
9,312  cu.  yds.  of  gravel  were  hauled  from 
the  pit  and  used  for  road  building.  On 
an  average  haul  from  the  city's  gravel 
plant  this  fleet  of  trucks  can  deposit  on 
the  road  341  cu.  yds.  of  material  every 
working  day  of  8  hours.  The  next  in 
importance  to  the  building  of  streets,  side- 
u'alks  and  sewers,  is  the  keeping  of  these 
improvements  in  a  clean,  sanitary  condi- 
tion. In  addition  to  the  ordinary  horse 
drawn  sprinklers  used  mostly  in  the  out- 
lying districts  to  lay  the  dust,  the  depart- 
ment Is  equipped  with  one  1,200  gal.  and, 
one  1.000  gal.  capacity  steel  constructed 
flusher  tanks  with  automatic  pressure 
pumps  attached  set  on  a  5%  ton  and  3'/4 
ton  Federal  chassis,  respectively.  These 
tanks  under  pressure  will  sprinkle  the 
whole  width  of  a  100  ft.  street,  each  tank 
doing  the  work  of  five  team  drawn  sprink- 
lers and  doing  it  better. 

Nevada  Public  Service  Commission  Rules 
in  Favor  of  Truck 

'I  was  greatly  impressed  by  a  typical 
case  recently  heard  before  the  Public 
Service  Commission  of  Nevada,"  says  H. 
P.  Branstetter,  Chicago  Kissel  distributor. 

"It  illustrates  the  superiority  of  truck 
transportation  in  economy,  utility  and 
speed  of  operation. 

"Two   Italian   brothers   who   have   been 


operating  a  small  motor  truck  haulp.ge 
company  for  some  time,  applied  to  the 
commission  for  a  certificate  of  public  con- 
venience. The  application  was  opposed 
by  a  short  line  railway  company  operat- 
ing on  the  same  route  as  that  served  by 
the  Italians. 

"The  railroad  had  a  strong  moral  argu- 
ment. It  was  in  possession  of  right-of- 
way,  had  been  operating  satisfactorily, 
and  was  paying  considerable  taxes.  The 
investment  in  the  railroad  was  very  large. 
It  was  estimated  that  its  scrap  value  was 
$450,000.  It  was  argued  that  the  addi- 
tion of  a  competing  carrier  would  depre- 
ciate its  revenue  and  would  result  in 
poorer  service  and  higher  charges.  The 
railroad  claimed  that  the  truck  company 
could  not  operate  all  the  year  round.  It 
asked  that  the  truck  company  be  com- 
pelled to  adhere  to  tariff  schedules,  to  be 
made  to  erect  depots  and  be  ordered  to 
deposit  bonds  in  the  amount  of  $10,000. 

"The  two  Italian  brothers  simply  ar- 
gued service.  Their  partnership  owned  a 
few  high  grade  motor  trucks.  With  them 
they  covered  a  50  mile  route  in  3%  hours, 
picking  up  and  delivering  freight  at  resi- 
dences, farms,  mines,  warehouses  and 
stores.  Deliveries  were  direct.  Railway 
freight  shipments  took  as  many  days  as 
the  truck  took  hours.  The  truck  service 
had  actually  been  affected  less  by  weather 
conditions  than  the  railroad.  A  great 
many  customers  supported  the  statements 
of  the  brothers,  saying  that  the  service 
rendered  was  superior  to  that  of  the  rail- 
road and  that  a  volume  of  local  business 
was  dependent  on  the  truck  haulage,  and 
the  commission  ruled  that  the  truck  serv- 
ice was  necessary  to  the  agricultural,  live 
stock,  mining  and  commercial  industries 
of  the  community." 

Assisting  Truck  Oivners  to  Make  More 
Money 
It  will  surprise  many  truck  owners  to 
know  that  there  are  many  agencies  where 
co-operation,  record  of  previous  enter- 
prises and  statistics  on  motor  truck  oper- 
ation may  be  obtained  to  assist  them  in 
making  more  money  with  their  motor 
trucks,  says  Mr.  M.  L.  Pulcher,  vice-presi- 
dent and  general  manager  of  the  Federal 
Motor  Truck  Company. 
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There  are  just  three  things  that  the 
best  truck  on  earth  could  give  you 

They  are  powerful  haulage  service, 
daily  dependability,  and  long  life 

Federal  trucks  give  you  all  of  these 
things  for  the  least  money 


0^ 


A  genuine  mine  of  suggestions  for 
body  equipment  on  Federals — for 
special  purposes  in  municipal  and 
county  service — is  contained  in  an 
attractive  Federal  folder  "Serving 
Municipalities  with  Motor  Trucks." 
The  ideas  presented  may  be  invalua- 
ble in  your  work.  Write  for  this 
folder.  It  will  be  mailed  free  on  re- 
quest. 

FEDERAL  MOTOR  TRUCK  COMPANY 

35  Federal  Ave.,    Dctroil,  Michigan 


One  to  Seven   Ton  Capacities 

In  writing  to  advertisers  please  menUon    Municipai,   and   Countt    Bngineebino 
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The  Department  of  Agriculture  at 
Washington,  the  National  Automobile 
Chamber  of  Commerce,  366  Madison  ave- 
nue, New  York  City,  the  research  de- 
partment of  the  big  tire  companies,  and 
the  traffic  engineers  of  most  of  the  larger 
truck  concerns,  all  have  information  and 
data  which  will  be  of  benefit  to  those 
motor  truck  owners  who  are  interested 
in  forming  inter-city  lines  for  the  haul- 
age of  more  goods,  both  freight  and  ex- 
press, and  any  rural  motor  express  work. 

In  addition  to  the  above  available 
sources  of  information  for  the  truck  own- 
er, there  are  the  local  chambers  of  com- 
merce in  almost  every  city  of  25,000  or 
more  in  the  United  States,  as  well  as  the 
more  recently  formed  local  transporta- 
tion associations  in  many  of  the  larger 
cities.  Bulletins  of  various  kinds,  book- 
lets unnumbered,  and  cost  figures  without 
end,  may  be  obtained  from  these  sources, 
which  will  enable  a  man  or  firm  to  form 
motor  truck  lines  which  will  be  profitable 
and  a  source  of  great  convenience  to  the 
shippers. 

A  recent  bulletin  by  the  Firestone  Tire 
Company  says  "A  healthful  state  of  inter- 
city haulage  will  be  brought  about  when 
the  truck  manufacturer,  truck  dealer  and 
truck  owner,  function  as  one."  They  also 
say  that  one  great  source  of  satisfaction 
to  the  truck  owner  is  co-operation  among 
themselves. 

While  the  above  is  surely  true,  yet  we 
can  truthfully  say  that  the  manufacturer 
has  co-operated  to  no  small  extent  in  the 
past  to  help  the  truck  owner  so  arrange 
his  business  that  the  small  items  are 
kept  track  of,  to  the  end  that  the  oper- 
ator can  make  money.  Many  dealers 
throughout  the  United  States,  at  least  our 
own,  have  spent  a  great  deal  of  time 
and  thought  on  the  development  of  these 
motor  truck  routes,  and  so  we  believe 
that  the  prospective  truck  owner,  or  those 
who  already  own  trucks,  can  immediately 
find  a  source  of  information  without  look- 
ing very  far.  which  will  help  him  in  the 
present  plans  of  securing  more  haulage 
for  his  trucks. 

A  recent  bulletin  issued  by  the  National 
Automobile  Chamber  of  Commerce  is  en- 
titled "Motor  Transport  Cuts  Time  and 
Cost  of  Shipping  in  New  England" — an- 
other, "Good  Roads  and  Motor  Transpor- 
tation"— still  another,  "Motor  Trucks 
Save  45  Hours  Per  Shipment  for  Bay 
State  Manufacturers."  Bulletin  No.  931 
of  the  United  States  Department  of  Agri- 
culture is  ontitled  "Corn  Belt  Farmers' 
Experience  With  Motor  Trucks."  Ontario 
■  Department   of   Agriculture,   Canada,   has 


issued  Bulletin  No.  277,  entitled  "Motor 
Transporiation  in  Rural  Ontario."  All  of 
these  booklets  and  many  others  may  be 
obtained  from  the  above  sources,  and  will 
be  most  profitable  to  those  who  are  in- 
terested in  motor  trucking. 

Certainly  one  of  the  greatest  jobs  in 
food  and  factory  production  is  transpor- 
tation, and  the  world  needs  just  as  much 
food  as  it  ever  did,  and  much  of  that 
food  to  be  marketed  properly  must  be 
transported  quickly.  Motor  trucks  can 
do  this  job  better  than  any  other  form 
of  transportation. 

Business  is  coming  back  slowly  but 
surely,  and  an  increasing  number  of 
motor  truck  routes  are  a  necessity  if 
we  must  continue  economy  in  haulage. 
"Federal  Motor  Truck  Company  and  their 
traffic  engineers,"  concludes  Mr.  Pulchor, 
"are  at  the  service  of  motor  truck  owners 
whether  they  are  Federal  owners  or  not. 
We  welcome  inquiries  as  to  the  operation 
of  trucks  in  any  line  of  business.  We 
will  be  glad  to  give  any  advice  or  sug- 
gestions desired  to  anyone.  Other  motor 
truck  manufacturers,  we  know,  are  like- 
minded.  With  the  government  agencies 
and  the  National  Automobile  Chamber  of 
Commerce  sources,  it  ought  to  be  easy 
to  make  motor  trucks  pay  today." 
Road  Contractors  Gain  Time  hy  Syste- 
viatic  Use  of  Fleet  of  Trucks 
On  one  15-mile  project,  Johnson,  Drake 
&  Piper,  Minneapolis,  Minn.,  road  con- 
tractors, poured  830  ft.  of  18-ft  roadway 
in  a  day.  On  the  same  job,  600  ft.  per  day 
was  the  average  maintained  for  two 
weeks,  4  miles  being  the  average  length 
of  haul  for  materials.  Several  hundred 
lineal  feet  of  roadway  were  poured  daily 
while  another  job  lasted. 

In  each  instance  motor  trucks  were  a 
big  factor  in  enabling  the  contractors  to 
accomplish  the  amount  of  work  they  did. 
Transportation  of  materials,  Johnson, 
Drake  &  Piper  consider,  is  one  of  the  most 
important  operations  in  road  building. 
Therefore  the  care  exercised  to  systema- 
tize this  end   of  their  work. 

Six  2-ton.  standard  dump  body  White 
trucks  were  used  on  one  project,  calling 
for  ZVi  miles  of  new  concrete  highway. 
The  trucks  were  operated  by  Day  Bros., 
of  Minneapolis,  who  held  a  sub-contract 
from  Johnson,  Drake  &  Piper. 

The  average  haul  from  the  central  pro- 
portioning plant  erected  at  the  railroad 
siding  was  three  miles.  At  the  central 
proportioning  plant  a  clam-shell  derrick 
loaded  cement,  sand  and  rock  into  sepa- 
rate bins.  From  these  bins  the  material 
was    proportioned    through    chutes    into 
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KISSEL 

R0AD=BU1LDERS'  FLEETS 


Fleet  of  special  Kissel  Road- 
Builders'  trucks  owned  by 
C.  F.  Lytle,  prominent  En- 
gineer and  Contractor,  Sioux 
City,  Iowa. 


Fleet  of  special  Kissel  Road-Buildere' 
trucks  employed  by  Appleton  Con- 
struction Company  on  Cbilton-Hilbert 
(Wise.)  road  contract. 


Fleet  of  special  Kissel  Road-Builders' 
trucks  employed  by  Gross  Construction 
Company  on  Slinger  ( Wise.)  road  con- 
tract. 


Fleet  of  Kissel  Heavy  Duty 
Road-Builders'  trucks  owned 
by  Washington  County 
(Wise.)  Highway  Dept. 


Heel  of  special  Kissel  Road-Builders'  trucks  employed  by  Ogara   Construction   Company 
on  Hartland  (Wise.)  road  contract. 


Properly  designed,  constructed  and  powered 
trucks — plus  proper  loading  equipment  and 
turning  of  trucks — plus  proper  supervision — 
insures  highest  efficiency  and  saves  time  and 
money  for  the  contractor.  The  Kissel  Engi- 
neers,   in    meeting    contractors*   requirements. 


have  designed  and  developed  Kissel  road-build- 
ers* trucks  and  equipment  to  the  maximum 
efficiency  in  saving  of  time,  labor  and  money. 
We  will  forward  engineering  data  showing 
actual  cost  per  batch  to  all  contractors  and  road 
builders  requesting  same.      Address 


KISSEL  MOTOR  CAR  CO.,    Hartford,  Wis.,  U.S.A. 
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measuring  boxes.  By  means  of  center 
gates,  the  truck  boxes  were  divided  into 
equal  compartments. 

*  In  loading,  each  motor  truck,  stopping 
under  the  rock  bin  just  long  enough  to 
shift  gears,  received  two  separate  batches 
of  rock  in  its  twin  compartments:  moved 
ahead  about  12  ft.  and  received  two  sepa- 
rate batches  of  sand  simultaneously; 
moved  forward  once  more  to  receive  the 
proper  amounts  of  cement  from  another 
pair  of  chutes;  and  then  started  on  its 
way  to  the  mixer,  the  complete  loading 
operation  having  consumed  not  over  two 
minutes. 

Traversing  a  %-mile  stretch  of  dirt 
road  to  reach  the  main  highway,  the 
trucks  finally  reached  their  destination  at 
whatever  point  along  the  main  road  the 
mixer  happened  to  be  located.  The  next 
move,  then,  was  to  unload.  Backing  up 
to  the  skip  with  body  in  dumping  posi- 
tion, the  trucks  emptied  one  compart- 
ment. When  the  skip  had  hoisted  the 
batch  into  the  mixer,  the  trucks  in  turn 
dumped  the  remainder  of  their  loads  and 
were  some  distance  away  before  the  last 
batches  were  hoisted. 

Each  truck  made  23  to  25  trips  between 
the  central  proportioning  plant  and  mixer 
— an  average  three-mile  haul — in  a  10- 
hour  day.  Six  White  2-ton  trucks,  sup- 
plying a  three-sack  mixer,  facilitated  the 
pouring  of  700  lin.  ft.  of  18-ft.  roadway, 
concrete  7  ins.  thick. 

A  fleet  of  12  White  trucks  were  used 
on  the  15-mile  job  on  which  830  ft.  of 
roadway  were  poured  daily.  The  2-ton 
motor  units,  with  their  narrow,  compact 
bodies,  horizontal  hoists,  speed  and  turn- 
ing ability,  were  particularly  adapted  to 
road-building  work,  according  to  Day 
Bros,  and  Johnson,  Drake  &  Piper. 
Federal  5-Ton  Truck  Performs  Task  in 
1  Day  Formerly  Done  iy  2S 
Mules  in  3  Days 

Ten  years  ago  it  took  28  mules  3  days 
to  transport  one  of  these  immense  boilers 
of  the  type  shown  herewith  5,000  ft.  up 
in  the  Sierras  to  the  Madera  Sugar  Pine 
Mills.  60  miles  from  Madera,  California, 
the  nearest  railroad  point.  Recently  a  5- 
ton  Federal  performed  the  same  task  in 
one  day,  despite  the  prophecies  that  it 
would  never  negotiate  the  steep  mountain 
grades. 

W^hen  Harvey  Shuman,  the  operator  of 
the  truck  system  which  keeps  this  iso- 
lated camp  supplied  with  the  necessities 
of  life  and  machinery  for  its  work,  de- 
clared he  could  get  this  huge  boiler  up 
to  the  camp  with  his  Federal  he  was 
laughed  at 


The  roads  are  full  of  dangerous  wind- 
ing turns,  often  attaining  a  grade  of  20%, 
and  several  times  it  was  necessary  to 
chop  down  a  fair-sized  tree  and  drag  it 
behind  the  truck  as  an  additional  brake. 

In  another  place,  the  flume,  or  wooden 
trough,  in  which  the  logs  are  floated  60 
miles  down  the  mountainside  'to  Madera, 
had  to  be  cut  to  allow  the  truck  to  pass 
under  with  its  huge  load. 


FEDERAL  5-TON  TRUCK  HAULING 
BOILER  UP  THE  SIERRAS  IN  1  DAY,  A 
JOB  FORIIERLT  REQUIRING  28  MULES 
AND  3  DATS. 

A  fleet  of  four  Federals  running  on  the 
average  of  20,000  miles  each  per  year, 
is  in  continuous  use  to  keep  in  supplies 
the  800  men  in  this  mountain  town.  Re- 
gardless of  weather  conditions,  they  are 
on  the  road  approximately  eight  months 
out  of  the  year,  bringing  machinery  for 
the  mills,  and  mail,  food  and  clothing 
for  the  men. 

Famous  Ricn  Shoivs  20-Year  Advance  of 
Truck  Design 

Progress  achieved  in  a  decade  of  mo- 
tor truck  manufacture  was  demonstrated 
dramatically  on  May  28,  1921,  by  the 
Pierce-Arrow  Motor  Car  Company,  of 
Buffalo,  when  the  historic  New  York  to 
Boston  run  made  in  1911  by  Amer- 
ica's first  worm-drive  truck  was  repeated. 

The  identical  truck  which  made  the 
run  in  1911,  known  as  Pierce-Arrow 
truck  No.  1,  covered  the  route  again.  It 
was  accompanied  this  time,  however,  by 
the  latest  product  of  the  Pierce-Arrow 
Company,  a  Dual  Valve  5-ton  unit. 

Although  more  than  ten  years  old  and 
with  175,000  miles  of  daily  service  to  its 
credit,  the  veteran  clipped  two  hours  and 
20  minutes  from  the  20-hour  record  mado 
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When  You  Buy  a  Motor  Truck 

Select  it  with  care  for 

It  makes  a  difference  {to  you) 

what  truck  you  buy.     Your  truck  should  be  selected  to  suit  the  char- 
acter of  work  you  expect  it  to  perform. 

You  would  not  think  of  buying  a  pump  in  the  open  market  without 
first  satisfying  yourself  that  you  are  selecting  the  right  type  and  size 
to  handle  your  pumping  job,  and  you  should  not  buy  a  motor  truck,  at 
random,  without  giving  careful  consideration  to  the  size,  type  and  other 
features  it  should  have  to  meet  satisfactorily  the  conditions  under  which 
you  expect  to  operate  it. 

There  are  over  200  makes  of  trucks  on  the  market.  Any  truck 
manufacturer  will  take  your  order,  of  course,  but  only  a  small  percent- 
age of  all  truck  manufacturers  have  made  a  special  study  of  the  truck- 
ing requirements  of  cities,  counties,  road  builders  and  public  works 
contractors. 

These  special  studies  have  resulted  in  up  to  date,  competent 
motor  truck  engineering  which  determines  the  proper  size  of  truck  and 
the  proper  truck  equipment  for  solving  the  various  hauling  problems 
of  cities,  counties,  contractors  and  road  builders. 

This  magazine  has  published  a  special  Motor  Truck  Section  in 
every  issue  for  six  years  and  has  studied  carefully  the  trucking  problems 
of  this  field  and  the  trucks  that  best  solve  those  problems. 

If  in  the  market  for  trucks  let  us  know  your  requirements  and  we 
shall  be  pleased  to  give  you  the  benefit  of  expert  advice. 

Municipal  and  County  Engineering 

702  Wulsin  Building  Indianapolis,  Indiana 
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ten  years  before.  But  the  old-timer  was 
no  match  for  its  modem  brother,  which 
made  the  240-mile  journey  in  14  hours 
and  43  minutes,  its  engine  governed  to 
normal  speed. 

"Truck  No.  1  performed  just  as  its 
makers  designed  it  to  perform  ten  year^ 
ago,"  said  Robert  O.  Patten,  truck  sales 
manager  of  the  Pierce-Arrow  Motor  Car 
Company.  "Old  as  it  is,  the  truck  ful- 
filled the  speed,  load-carrying  and  en- 
durance specifications  which  it  originally 
was  designed  to  meet. 

"But  the  record  of  the  Dual-Valve 
truck  presents  a  contrast  which  shows 
Btrikingly  the  advance  of  manufacture 
«ind  design.  The  most  powerful  truck 
engine  built  carried  the  5-ton  load  over 
the  road  in  three  hours'  less  time.  High- 
„;ear  speed  on  hills,  even  greater  coasting 
ability  and  a  faster  normal  speed  told 
against  the  surprising  performance  of  the 
veteran. 

"Ease  of  control  and  driver-comfort 
were  factors  that  counted  in  the  test. 
Harry  Ward,  who,  by  the  way,  drove 
Truck  No.  1  on  its  1911  test,  did  not 
find  it  excessively  fatiguing  to  make  the 
New  York-Boston  run  in  the  Dual-Valve 
model  in  one  day,  despite  the  fact  that 
he  now  is  not  accustomed  to  steady  truck 
driving.  He  left  New  York  at  dawn  and 
not  long  after  dark  the  same  day  he  ar- 
rived in  Boston. 

"The  old-time  truck,  which  does  not 
have  the  electric-lighting  equipment  now 
standard  with  Pierce-Arrow,  remained 
over  night  in  Worcester,  arriving  in  Bos- 
ton the  following  morning. 

"Thus,  to  the  qualities  of  durability 
and  reliability,  for  which  Pierce-Arrow 
always  has  been  noted,  we  have  added 
more  power,  greater  speed,  and  greater 
dtility." 

Truck  No.  1  is  historic  in  automotive 
history.  It  is  one  of  the  famous  "first 
fifty"  group  of  Pierce-Arrow  trucks,  48 
of  which  outlasted  nine  years  of  service. 
Its  tenth  anniversary  run  between  New 
York  and  Boston,  which  it  just  made,  was 
not  the  first  occasion  on  which  it  re- 
peated its  1911  performance.  It  also  made 
the  run  on  its  seventh  anniversary  in 
1918,  running  fully  loaded  with  its  tool 
box  sealed. 

The  veteran  is  privately  owned  by  t 
Buffalo  firm  and  has  been  returned  to 
them  for  added  years  of  active  service. 
Federal  Ainwunces  Netc  5  to  6-Ton  Truck 
The  new  5-fi  ton  model  truck  nnnounLed 
recently  by  the  Federal  T.Iotor  Truck  Com- 
pany   of    Detroit,    Michigan,    possesses    a 


number  of  new  and  distinctive  features, 
according  to  a  statement  made  by  M.  L. 
Pulcher,  vice-president  and  general  man- 
ager of  the  company. 

According  to  Mr.  Pulcher,  this  new 
heavy  model,  which  has  been  produced 
after  many  months  of  experimental  and 
actual  road  test  work,  was  brou.ght  out 
for  the  express  purpose  of  meeting  sev- 
eral demands  of  the  heavy  haulage  busi- 
ness which  have  developed  in  the  past 
few  years.  The  first  is  a  continu- 
ally growing  demand  for  a  truck 
with  sufficient  power  to  pull  itself  out  of 
the  most  difficult  places,  excavations,  pits, 
bad  roads,  etc.,  with  its  full  capacity  load; 
and  the  second  is  tor  a  greater  road  speed 
under  full  load  than  has  heretofore  been 
possible  with  the  average  full  loaded 
heavy  duty  truck. 

Among  the  features  of  this  new  model 
is  the  new  50-H.  P.  Continental  motor, 
which  was  made  especially  for  this  model 
and  in  accordance  with  the  designs  and 
specifications  of  Federal  engineers.  By 
means  of  this  motor  the  truck  is  able  to 
attain  an  unusual  speed  on  the  road,  and 
the  manufacturers  claim  for  it  that  they 
have  never  yet,  in  all  their  operating 
tests,  been  able  to  place  the  truck  in  a 
position  where  they  could  not  spin  its 
drive  wheels,  so  powerful  is  Its  engine. 
Trucks  Battle  Colorado   Flood 

Many  harrowing  tales  have  come  out  of 
the  flooded  areas  of  Colorado,  telling  of 
superhuman  efforts  that  successfully  com- 
bated the  devastating  elements.  An  in- 
cident that  demonstrates  the  dependabil- 
ity of  motor  trucks  meeting  emergencies, 
is  told  in  a  letter  received  by  Harry  P. 
Branstetter,  Chicago  Kissel  distributor. 

This  letter  was  written  by  John  T. 
Garver,  manager  of  the  Turner  Moving  & 
Storage  Company  of  Denver,  who  have 
employed  Kissel  trucks  for  four  years, 
starting  with  five  models  and  now  owning 
a  fleet  of  22  Kissels. 

A  great  deal  of  the  Turner  haulage 
business  is  in  transporting  furniture 
and  household  goods  over  the  mountains 
from  one  city  to  another,  with  an  aver- 
age distance  of  100  to  150  miles.  Mr. 
Garver's  story  starts  in  the  flooded  dis- 
trict, Friday,  June  3rd: 

"When  the  storm  broke,  we  had  two 
trucks  at  Central  City  bringing  loads  to 
Denver.  After  getting  within  10  miles  of 
Denver,  the  water  was  so  high  that  our 
IV2  ton  loaded  truck  was  picked  up  and 
landed  against  a  fence.  Our  2%  ton  Kis- 
sel Freighter  had  5,500  lbs.  on,  but  the 
driver  didn't  hesitate  to  go  to  the  assis- 
tance  of  the   smaller  truck   that  was   in 
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trouble,  put  the  chains  on  and  pulled  it 
out.  Now,  When  I  tell  you  there  was  4 
ft.  of  hail  that  had  fallen  besides  the 
water,  I  am  telling  you  facts.  The  water 
got  so  high  that  the  drivers  had  to  take 
the  trucks  back  to  Lafayette,  passing 
trucks  of  all  makes  that  couldn't  make- 
the  grade. 

On  Saturday,  I  took  the  drivers  of  the 
two  trucks  and  went  up  to  bring  them 
in,  if  it  was  possible,  as  they  were  loaded 
with  furniture  and  stood  a  chance  of  be- 
ing damaged. 

We  had  to  come  back  over  a  make- 
shift road.  When  we  got  to  one-half  a 
mile   of   Clear   Creek,   on   what   is   called 


Truck  Falls  15  /*.  Without  Damage 
During  a  trip  through  a  rough  moun- 
tain pass  in  the  Kodaikanal  Hills  of 
Southern  India  a  motor  truck  carrying 
two  and  one-half  tons  of  baggage  and 
eight  passengers  plunged  over  a  fifteen- 
foot  embankment  to  the  rocks  below.  By 
some  miracle  no  one  was  injured.  Equally 
remarkable  was  tlie  achievement  of  the 
truck,  a  Garford,  which  when  lifted  to 
the  road  again,  three  days  later,  was 
found  to  be  undamaged  and  continued  its 
trip  to  Kodaikanal  without  so  much  as  a 
dusting  off. 

The    town    of    Kodaikanal    is    7,500    ft. 
above  sea  level  and  is  reached  by  twenty- 


GARFORD  TRUCK  BEING  HOISTED  BACK  TO  ROAD 
AFTER  15-FT  PLUNGE  OVER  EMBANKMENT  AT  KO- 
DAIKANL,   INDIA.      THH  TRUCK  WAS   NOT   DAMAGED. 


the  Picos  street  Road,  we  met  five  trucks 
trying  to  climb  the  hill.  There  was  a 
2  ton  truck  of  a  prominent  make  in  the 
lead,  a  2%  ton  Kissel  behind  it  and  an- 
other 2  ton  truck  behind  the  Kissel.  The 
truck  ahead  was  buried  clean  down  to 
the  differential.  The  Kissel  truck  had 
4,500  lbs.  on;  the  truck  in  the  lead  had 
a  4,000  lb.  load  on  and  the  truck  that 
the  Kissel  was  dragging  had  on  4,000  lbs. 

While  the  Kissel  was  dragging  the 
truck  behind  with  chains,  it  didn't  hesi- 
tate to  put  the  bumper  against  the  back 
end  of  the  truck  ahead  and  got  the  whole 
three  trucks  with  a  combined  load  of 
12,500  lbs.  up  over  the  hill. 

Now,  this  doesn't  seem  reasonble,  but 
it  beat  anything  I  ever  saw.  I  would 
make  an  oath  that  this  was  true.  We 
brought  both  Kissels  into  Denver  that 
day  without  any  trouble  whatever,  except 
at  bridges  that  were  very  dangerous  to 
cross." 


five  miles  of  very  picturesque  but  steep 
and  rocky  roads.  A  fleet  of  Garford 
trucks  is  employed  in  the  operation  of 
a  regular  passenger  and  mail  service 
through  this  difficult  and  mountainous 
territory. 

The  accompanying  cut  shows  the  truck 
being  lifted  to  the  road  by  an  improvised 
derrick  following  the  accident. 

Assisting  the  Truck  Buyer 

The  attention  of  the  reader  is  called  to 
the  publisher's  announcement  on  page  17 
of  this  Issue.  As  stated,  our  long  study 
of  the  motor  trucking  problems  of  cities, 
counties,  public  works  contractors  and 
road-builders,  and  our  equally  long  study 
of  the  types  and  sizes  of  motor  equipment 
best  calculated  to  solve  those  problems 
economically  and  successfully,  enables  us 
to  render  a  distinctly  helpful  advisory 
service  to  readers  who  are  now,  or  expect 
to  be,  in  the  market  for  motor  trucks. 
This  service  will  be  rendered  free  of 
charge  to  workers  in  this  field. 
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Advertising  and  Construction 

Is  there  an  Actual  and  Definite  Relation  Between  the  Two? 

(Reprinted  from  "A  Relation  Between  Adver- 
tising and  Construction,"  by  Harold  K.  Fergu- 
son, President.  The  H.  K.  Ferguson  Co.,  Engi- 
nieers  and  Builders,   Cleveland,   Ohio.) 


In  a  period  covering  many  years  of  active 
personal  effort  in  the  engineering  and  construc- 
tion business — particularly  in  the  industrial  field 
— one  fact  has  recurred  with  such  increasing 
regularity  that  it  repeatedly  compelled  my  at- 
tention. 

From  my  first  entry  into  construction,  I  found 
myself,  time  after  time,  dealing  with  concerns 
whose  names  are  household  words  from  coast 
to  coast  because  of  their  continued  and  aggres- 
sive use  of  advertising:.  There  have  been  times, 
in  fact,  when  my  business  activities  have  been 
almost  exclusively  confined  to  such  concerns. 

The  first  result  of  this  rubbing  elbows  with 
advertisers  was  one  which  is  typical  of  human 
nature. 

I   imitated  them. 

At  a  time  when  almost  every  step  was  pure 
pioneering,  with  little  or  no  precedent  to  guide 
me.  it  induced  me  to  apply  advertising  to  the 
sales-problems  of  engineering  and  contracting. 
It  was  the  unswerving  faith  in  advertising  dis- 
played by  these  notable  advertisers,  which  con- 
vinced me  that  it  was  and  is  a  force  far  more 
generally  applicable  to  all  business  problems 
than  the  majority  of  my  own  associates  then 
believed.  Without  conscious  effort  on  their  part, 
my  customers  unknowingly  "sold"  me  on  adver- 
tising and  sold  me  sufficiently  to  induce  me  to 
make  what  my  friends  then  believed  to  be  a 
rash  gamble. 

At  first  this  was  the  sole  result  of  my  con^ 
tact  with  advertisers,  as  I  did  not  then  sense 
the  full  scope  of  the  fact  upon  which  I  had 
stumbled. 

The  second  step  in  my  own  advertising  edu- 
cation came  when  I  awoke  to  the  fact  that  my 
past  dealings  with  individual  advertisers  were 
merely  an  indication  of  the  future.  National 
advertisers.  I  found,  could  not  build  one  plant 
for  all  time  but  were  continually  reappearing  in 
my  prospect  file.  It  became  increasingly  self- 
evident  that  one;  of  my  biggest  markets  prom- 
ised always  to  remain  among  my  past  custoniers 
of  this  national  advertising  group.  Each  suc- 
ceeding year  disclosed  them  to  be  the  concerns 
most  frequently  in  need  of  increased  floor-space. 
Acting  upon  this  discovery.  I  took  precautions 
to  urge  each  sales-representative  to  call  upon 
every  national  advertiser  in  his  territorx'. 

The  actual  incident  which  led  to  this  book- 
let, however,  was  the  recent  publication  of  the 
statement  that  80  per  cent,  of  all  business  fail- 
ures  in   1920  were  of   non-advertising   concerns. 

The  empiiatic  nature  of  that  p-^-rc-jntage  con- 
vinced me  that  it  would  prose  worth-while  to 
tabulate  and  check  up  my  own  experiences  to 
discover  whether  a  parallel  truth  was  concealed 
in  them.  The  figures  thus  obtained  went  far 
beyond  even  my  own  expectations  in  the  de- 
gree to  which  they  compel  recognition  of  the 
power  of  advertising. 

Selecting  for  convenience  the  first  one-hun- 
dred factory  contracts  of  The  H.  K.  Ferguson 
Company,  a  detailed  analysis,  name  by  name, 
disclosed  so  definite  a  relation  between  adver- 
tising ai^d  construction  that  they  seemed  to  me 
to  demand  publication.  The  figures,  when  list- 
ed  and  verified,   analyzed   as  follows: 


Total  Contracts  Listed 
Advertisers  67 

Non-Advertisers  13 


New  Companies  15 

Local  Business  Only  5 


100 


80 


20 


When,  for  our  present  purpose,  new  compa- 
nies not  in  production  and  those  companies  with 
only  a  local  field  of  operation  are  excluded,  the 
statistics,  stated  in  percentages,  become  so 
pointed  in  their  teachings  that  they  merit  the 
attention  of  any  business  executive  who  seeks 
to  sell  his   product  over  a  wide   area. 

Out  of  this  "first  hundred"  the  total  naimber 
of  firms  building-  factories  for  the  increased  pro- 
duction of  products  to  be  sold  on  a  nation-wide 
basis  is  80. 

The  greatest  single  group  in  this  80  is  that  of 
national  advertisers — i.  e.,  those  who  adver- 
tise in  magazines  of  general  circulation  to  ex- 
tend the  sale  of  their  product. 

Out  of  the  total  operating  on.  a  nation-wide 
basis  48%    per  cent,  are  national  advertisers. 

Of  the  firms  ordering  more  than  one  Ferguson 
factory  in  this  period,  there  was  only  one  out- 
side of  this  national-advertising  group. 

Closely  allied  with  this  group  are  the  firms 
whose  advertising  message,  because  of  in- 
dividual determining  factors,  is  permanently  or 
temporarily  limited  to  those  publications  of  se- 
lective circulation  which  are  commonly  known 
as  class  publications. 

Taking  the  sum  of  these  two  advertising 
groups,  we  find  that  83%  per  cent,  of  all  Fer- 
guson factories  are  erected  for  concerns  which 
advertise. 

The  emphatic  character  of  this  percentage  is 
further  substantiated  by  the  fact  that  the  floor 
space  furnished  to  advertisers  totaled  2.423,000 
sq.  ft.  as  compared  with  193.000  sq.  ft.  purchased 
for  the  production  of  non-advertised  commodi- 
ties (new  concerns  or  manufactui-ers  with  local 
markets  not  being  included  in  these  figures). 

The  three  figures  thus  separately  secured,  all 
agree  convincingly  as  to  the  power  of  adver- 
tising. 

Eighty-four  per  cent,  of  all  business  failures 
are  non-advertisers. 

Eighty-three  and  three-fourths  per  cent,  of  all 
Ferguson  factories  are  purchased  by  advertisers. 

Ninety-two  and  six-tenths  per  cent,  of  the 
total  new  fioor  space  was  required  for  the  in- 
creased production  of  advertised  commodities — 
or  something  more  than  twelve  times  the  space 
purchased  by  non-advertisers. 

Stated  differently,  the  figures  indicate  that  the 
manufacturer  who  advertises  is  five  times  as 
likely  to  stay  in  business  as  his  non-advertising 
competitor,  and  is  five  times  as  likely  to  need 
more  factory  space  which  he  will  probably  buy 
in  two  and  one-half  times  the  quantity  required 
by  the  non-advertiser. 

The  lesson  is  so  obvious  that  I  believe  it  needs 
no  enlargement  or  empha.sis. 


In  writing  to  advertisers  please  mention    Mcnicipa-L    and    Codntt    E.noi.vbkrinu 
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EDITORIALS 


GREAT  IS  THE  CONSTRUCTION 
INDUSTRY 

It  is  a  pleasure  to  note  the  appearance 
of  a  special  bulletin  on  Tlie  Construction 
Industry  issued  recently  by  the  U.  S. 
Chamber  of  Commerce  and  reviewed 
briefly  in  this  issue.  That  the  construc- 
tion industry  has  not  been  properly  ap- 
preciated in  the  past  was  only  too  well 
demonstrated  during  the  war  period  when 
so  many  obstacles  were  thrown  in  tlie 
way  of  workers  in  this  field  by  officers 
of  the  federal  government  who  classed 
construction  among  the  nonessentials 
along  with  musical  instruments  and  oth- 
ers of  the  frivolities  and  superfluities  of 
life.  It  is  distinctly  pleasing,  therefore, 
even  at  this  late  date  to  have  the  con- 
struction industry  rated  as  a  basic  indus- 
try of  prime  importance  by  such  an  un- 
biased and  competent  authority  as  the 
U.  S.  Chamber  of  Commerce. 

It  is  suggested  that  readers  obtain  cop- 
ies of  the  special  bulletin  for  preserva- 
tion and  use.  Presumably  this  can  be 
done  by  addressing  the  headquarters  of 
the  Chamber  at  Washington. 

The  bulletin  provides  a  very  excep- 
tional opportunity  for  individual  workers 
in  the  construction  field  to  do  some  pub- 
licity work  for  the  benefit  of  the  entire 
industry.  While  we  appreciate  that  our 
readers  are  not  dependent  on  others  for 
ideas  or  suggestions  we  believe  they  will 
receive  from  us  the  suggestion  that  it  is 
highly  advisable  to  make  the  facts  set 
forth  in  the  bulletin  the  subject  matter 
of  letters  to  newspaper  editors  on  the 
extent  and  importance  of  the  construc- 
tion industry.  Quite  likely  newspapers 
will  publish  editorials  on  this  subject, 
also,  if  the  information  contained  in  the 
bulletin  is  brought  to  the  attention  of 
the  editors.  Such  publicity  is  greatly 
needed  by  the  industry  and  the  opportu- 
nity to  secure  it  is  now  readily  at  hand. 

Some  of  the  figures  given  in  the  bulle- 
tin are  quoted  in  the  brief  summary 
published  in  this  issue  and  reference  is 
made  to  that  summary  for  facts  and  fig- 
ures. The  impression  made  on  the  Cham- 
ber by  its  study  of  the  industry  is  indi- 
cated by  certain  sentences  here  selected 
for  quotation  from  the  bulletin: 

"Next  to  Agriculture  the  Construction 
Industry  ranks  beside  the  largest  of  the 
remaining  groups." 

"It    is   apparent    itiat    tlie    cla.ssifical  ion 


■Trade'  must  look  to  the  prosperity  of  the 
Construction  Industry  tor  a  large  propor- 
tion of  its  business." 

"Construction  is  a  prerequisite  to 
wealth  accumulation  and  it  is  only  by  this 
means  that  the  immense  resources  of  this 
country  are  made  available  for  everyday 
use.  Progress  is  measured  in  terms  of 
man's  growing  ability  to  overcome  the 
forces  of  nature  and  to  subject  them  to 
his  will.  It  is  because  construction  de- 
vices are  brought  into  full  play  that  a 
happier  lot  ultimately  results  for  the 
human  race." 

"An  industry  that  absorbs  three-fifths 
of  the  proceeds  from  new  financing  and 
about  half  of  the  country's  annual  accu- 
mulations of  capital,  automatically  places 
itself  foremost  in  order  of  importance  and 
deserves  recognition  as  one  of  the  most 
potent  forces  that  shape  our  economic 
life." 

"Public  construction,  sucli  as  streets, 
highways,  sewers,  etc.,  that  has  been  post- 
poned for  a  considerable  length  of  time 
because  of  the  prohibitive  outlay  involved 
at  inflated  levels,  is  again  undertaken, 
and  gradually  the  movement  extends  to 
home  and  office  building,  as  investments 
become  more  profitable  through  lower 
costs.  Construction  reopens  the  trail  and 
other  industries  slowly  follow  along  the 
path.  Gradually  business  recovers  and 
the  cycle  begins  anew." 

"Thus  Construction  would  seem  to  be 
the  barometer  of  our  industrial  life. 
When  depression  strikes  Construction  it 
rocks  the  entiie  industrial  structure  and 
'good  times'  undergo  a  process  of  meta- 
morphosis which  is  conducive  to  acute 
conditions.  But  when  the  tide  turns. 
Construction  is  the  first  to  be  carried 
with  the  rising  flood,  and  other  industries 
follow  in  its  wake.  It  is,  therefoie,  de- 
sirable that  a  better  understanding  of  the 
Construction  Industry  and  of  general 
conditions  surrounding  it  be  had  at  the 
earliest  possible  moment,  to  form  the 
groundwork  upon  which  nation-wide  in- 
dustrial conditions  may  be  stabilized." 

While  the  fundamentals  thus  quoted 
are  entirely  familiar  to  our  readers  it  is 
gratifying  and  helpful  to  have  them  ap- 
preciated by,  the  U.  S.  Chamber  of  Com- 
merce. Let  us  reveal  this  discovery  of 
our  industry  to  the  public,  especially  to 
our  solid  but  conservative  friend  the 
banker. 
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HIGHWAY  PAVEMENT  EDGING 

Attention  is  called  to  the  fact,  by  a 
writer  in  this  issue,  that:  "A  12-in.  bitu- 
minous macadam  edging  on  each  side  of 
a  brick  pavement  laid  upon  a  rolled  stone 
base  furnishes  a  means  of  waterproofing 
the  berm  adjacent  to  the  pavement  and  to 
widen  the  roadway.  Vehicle  traflie  in 
getting  on  and  off  the  berm  in  wet  weath- 
er, due  to  insufficient  width  of  pavement 
to  permit  two  lines  of  traffic,  will  form 
ruts  or  grooves  that  permit  the  infiltra- 
tion of  water  into  the  subgrade  and  arti- 
ficial base.  This  type  of  edging  also  af- 
fords vehicles  an  easy  approach  from  the 
berm  to  the  pavement,  as  compared  to 
a  rigid  curb  or  edging.  The  cost  of  main- 
taining this  type  of  edging  is  an  item  to 
be  considered,  but  its  merit  for  the  pave- 
ment design  under  consideration  would 
appear  to  justify  a  small  maintenance 
charge." 

We  are  glad  to  endorse  this  suggested 
feature  of  design,  for  its  advantages  have 
been  observed  frequently  in  driving  over 
naiTow  pavements  of  various  types  on 
country  roads.  With  a  properly  formed 
shoulder  of  ample  width  and  properly 
surfaced,  a  comparatively  narrow  road- 
way will  serve  two  lines  of  traffic  satis- 
factorily in  many  localities.  If  the  pave- 
ment is  so  narrow  that,  in  passing,  the 
outer  wheels  of  vehicles  are  forced  to 
leave  the  pavement  then  the  presence  of 
a  well-formed  shoulder  becomes  essential 
to  the  satisfactory  performance  of  the 
road.  If,  in  leaving  the  pavement,  ve- 
hicle wheels  drop  off  into  the  mud  the 
usefulness  of  the  pavement  is  imme- 
diately lessened. 

It  is  recommended,  therefore,  that  in 
all  cases  where  narrow  pavements  are 
used  that  some  sort  of  gravel  or  macadum 
shoulders  be  provided  and  maintained  to 
develop  to  the  fullest  extent  the  useful- 
ness of  the  narrow  paved  roadway. 

THE  ULTIMATE  GASP  IN  DETOURS 

We  have  had  occasion  to  remark  before 
that  "any  discussion  of  present-day  prac- 
tice in  laying  out,  marking  and  maintain- 
ing highway  detours  becomes  an  elabora- 
tion of  the  obvious,  for  it  is  the  partial 
or  complete  failure  to  do  what  very  ob- 
viously should  be  done  with  respect  to 
detours  that  makes  this  a  subject  worthy 
of  discussion." 

Perhaps  we  have  demonstrated  the 
truth  of  the  statement  quoted,  but  if  not 
we  offer  the  following  illustration  by  way 
of  a  clincher:  Obviously  after  a  road  has 
been  reopened  to   traffic  and  the  detour 


abandoned  the  detour  signs  should  be 
taken  down.  It  is  not  expected  that  any 
sane  adult  wKl  question  this  elemental 
truth.  Yet  we  have  the  word  of  a  man 
who  has  had  much  experience  in  country 
driving  that  on  the  first  day  of  the  pres- 
ent month  in  driving  on  a  famous  high- 
way in  a  central  state  he  came  upon  de- 
tour signs  and  followed  them  only  to 
learn  afterward  that  the  main  road  was 
open  to  traffic  and  someone  had  neg- 
lected to  take  down  the  detour  signs. 
True  the  barricade  had  been  removed, 
but  it  does  not  require  a  horse-high,  bull- 
strong  and  hog-tight  barricade  to  turn 
a  motorist  of  decent  impulses  oft  the 
highway;  such  a  man  respects  an  offi- 
cial detour  sign,  and,  in  this  case,  was 
penalized  for  observing  the  rule  of  the 
road. 

Some  of  our  readers  may  wonder  why 
we  consider  the  subject  of  detours  of 
suflScient  importance  to  discuss  it  edi- 
torially in  three  consecutive  issues.  Our 
observations  on  the  subject  have  been 
quite  impersonal;  an  effort  has  been 
made  to  present  the  viewpoint  of  the 
public  by  way  of  calling  attention  to  a 
source  of  danger  to  the  better  highways 
movement. 

When  certain  politicians,  years  ago, 
sensed  the  popular  dislike  of  the  rail- 
roads they  launched  one  attack  after  an- 
other against  them  and  the  railways  have 
not  recovered  from  such  attacks  to  this 
day.  The  railway  employees  in  direct 
contact  with  the  public  were  so  uniformly 
discourteous,  oftentimes  to  the  point  of 
insolence,  that  the  public  generally  grad- 
ually became  hostile,  not  only  to  the 
grouchy  ticket  seller  and  to  the  brass- 
bound  and  imperious  individual  who  col- 
lected tickets,  but  to  everybody  and 
everj-thing  connected  with  the  railroads. 
It  did  not  pay  the  railways  to  irritate 
the  traveling  public  and  it  will  not  be 
well  for  the  highway  movement  if  the 
convenience  of  the  public  is  set  at  naught 
in  respect  to  detour  practice.  If  other 
forms  of  transportation  decide  to  ware 
war  on  highway  transportation  their  bat-  . 
tie  will  be  half  won  before  they  strike 
a  blow  it  a  large  section  of  the  public 
has  been  turned  against  the  highways 
as  a  result  of  avoidable  pin-pricking  irri- 
tations of  one  sort  or  another  experienced 
in  highway  travel.  Perhaps  it  is  scarce- 
ly in  true  proportion  to  suggest  that  de- 
tours register  as  pin  pricks,  for  many 
detours  produce  an  effect  on  the  motor- 
ist that  is  not  unlike  that  of  a  series  of 
wallops  administered  with  a  bed  slat. 
And  that's  that. 


July,  1921 
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MOVEMENT    TO    AWARD    ROAD 

CONTRACTS  IN  FALL  INSTEAD 

OF  SPRING 

The  following  letter  from  Stanley  D. 
Moore,  of  the  Moore-Youn;;  Construction 
Co.,  Waterloo,  Iowa,  chairman  of  the 
Highway  Division  of  the  Associated  Gen- 
eral Contractors,  to  W.  R.  Neel,  Atlanta, 
State  Highway  Engineer  of  Georgia,  and 
chairman  of  the  Conference  Committee 
of  the  American  Association  of  State 
Highway  OflRcials,  is  self-explanatory.  The 
subject  of  fall  lettings  of  highway  con- 
tracts is  of  great  Importance  to  all  con- 
tractors, engineers,  public  officials  and, 
of  course,  the  general  public.  The  policy 
advocated  will  cut  down  the  lost  time  in 
each  year  from  6  months  to  3  months: 
Mr.  Moore's  letter  follows: 

"I  have  just  received  from  our  Execu- 
tive Board  the  necessary  sanction  for  the 
promulgation  of  a  policy  that  will  require 
your  quick  and  hearty  co-operation,  if  it 
meets  with  your  approval,  together  with 
that  of  the  National  Association  of  Rail- 
way Executives,  National  Coal  Associa- 
tion, National  Sand  and  Gravel  Producers 
Association,  and  several  other  associations 
that  are  either  directly  interested  in  con- 
struction projects  or  are  users  of  open- 
top  railway  equipment. 

"There  has  already  been  some  corre- 
spondence with  individual  members  of 
some  of  these  interests. 

"Briefly,  the  idea  is  to  change  the  cus- 
tom which  is  just  starting  of  letting  high- 
way contracts  in  the  spring  to  a  general 
plan  of  making  such  awards  in  September 
and  October,  particularly  in  the  northern 
section  of  the  country.  The  reasons  are. 
of  course,  obvious  to  you.  but  in  order 
to  save  your  time  I  will  review  some  of 
the  arguments  in  support  of  the  prop- 
osition. 

The  Peak  Months 

"\.  There  has  been  in  the  past  and 
will  be  in  the  future,  to  a  greatly  in- 
creased degree,  an  acute  shortage  of  open- 
top  equipment  during  the  months  of  Sep- 
tember. October,  and  November,  these  be- 
ing the  three  months  during  which  the 
coal  begins  to  move  and  being  also  the 
peak  of  the  aggregate  movement  for  high- 
way and  other  large  construction  projects. 
Storage  and  Vnloa-ding 

"1.  The  closing  of  the  contracts  in  the 
fall  would  enable  the  contractor  to  per- 
fect his  organization  and  arrange  for  his 
storage  and  unloading  during  the  idle 
winter  months,  thus  permitting  the  early 
movement  of  aggregate     during     March, 


April,   May,   and   June  before     the     coal 
starts. 

Movement   of  Cement 

"3.  The  same  argument  applies  to  tlie 
movement  of  cement  in  box  cars  before 
the  grain  movement  begins,  and  to  new 
contractors'  equipment,  the  sale,  produc- 
tion, and  shipment  of  which  is  now  crowd- 
ed into  May,  June,  and  July. 

Spreading  Peak  Load 

"i.  Instead  of  the  maintenance  of  ex- 
pensive lobbies  and  committees  in  Wash- 
ington trying  to  get  preferential  rulings 
out  of  the  Interstate  Commerce  Commis- 
sion and  generally  quarreling  over  the  car 
supply,  a  little  co-operation  along  this 
line  will  have  the  effect  of  spreading  the 
peak  load  and  fundamentally  removing 
the  cause  of  the  trouble.  The  ramifica- 
tions of  this  feature  are  too  many  to 
cover  in  this  short  outline. 

Production  and   Overhead 

"5.  From  a  contractor's  standpoint, 
and  reflected  therefrom  directly  to  the 
public  in  decreased  cost  of  roads,  it  is 
obvious  that  any  policy  that  will  have  a 
tendency  to  increase  the  possible  number 
of  days  during  which  he  can  operate,  will 
enable  him  to  spread  his  fixed  overhead 
over  a  greater  production.  For  instance. 
on  jobs  where  industrial  track  equipment 
is  used,  if  the  contractor  can  get  enough 
grading  ahead  during  the  late  fall  and 
some  track  placed,  there  are  probably 
25  days  between  March  15  and  May  15  on 
which  he  could  lay  concrete,  but  which 
would  not  be  dry  enough  for  organized 
grading  operations.  There  are  many  road 
jobs  which  are  truck  propositions  on 
which  stock  piles  can  be  built  before  the 
frost  goes  out  of  the  ground,  enabling 
some  operation  in  the  early  months  that 
would  otherwise  he  impossible.  , 

Lotv-priced  Roads 

"6.  To  sum  up  the  factors  entering  into 
this  phase  of  the  problem,  it  is  only  neces- 
sary to  say  that  the  goal  of  low-priced 
roads  will  be  reached  only  by  the  route 
of  increased  production,  and  anything 
that  is  done  to  increase  the  output  per 
unit,  and  spread  the  production  over  a 
longer  period  of  time  per  year,  will  re- 
sult in  decreased  cost  of  cement,  aggre- 
gate, transportation,  contractors'  and  su- 
pervising services. 

Suggestions  Desired 

"If  this  thought  appeals  to  you  as  it 
does  to  me,  as  being  a  really  construc- 
tive move  in  the  direction  of  solving  one 
of  our  basic  difficulties  and  well  worthy  of 
the  associated  efforts  of  everyone  in- 
volved. I  would  like  to  have  your  sugges- 
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tions  as  to  how  vre  can  go  about  getting 
the  idea  before  the  necessary  authorities 
in  t  me  to  get  it  into  partial  opera  ion 
Zio^:  next 'year.  While  the  situation 
will  be  there  for  us  to  work  on  the  year 
after  and  for  some  time  to  come  '*  \p^ 
pears  as  though  next  summer  jvould  be 
the  worst,  and  something  might  yet  be 
accomplished  this  summer  without  wait- 
ing for  the  winter  conventitons. 


SEWAGE  TANKS  AGAIN 

In  mv  previous  discussions  of  this  sub- 
ject I  have  purposely  avoided  a  statement 
ir  opinion  of  what  I  thought  or  expec  ed 
the    bacteriological    or    chemical    action 
would  be  in  any  tank.     But  ^^r.ce  Ur.  G^ 
Everett  Hill  has  so  kindly  requested  me 
through    the    columns    of   Municipal   and 
County  Engineering  to  discuss  his  views 
in   the   matters,    which    touch    upon    this 
phase  of  the  subject.   I   will   ^^ve   t°  f^ 
gress  from  my  former  purpose  and  enter 
fnto,  to  a  limited  extent,  a  discussion  of 
this  phase  of  the  subject. 

All  that  Mr.  Hill  says  is  of  much  inter- 
est and  adds  to  our  store  of  knowledge 
of   this    subject.     I    certainly   appreciate 
his  kindlv  comments  on  my  type  of  tank. 
As  to  mv  views  on  the  two  story  tank  re- 
ferred  to    in   the   February    issue,    those 
statements  were  made  in  answer  to  Mr. 
Coulter's  communication  and  were  made 
for  the  purpose  of  making  it  clear  that  l 
thought  the   slots   over  the  first   section 
of  the  lower  chamber  essential,  as  com- 
pared with  his  contentions  that  they  were 
not   essential  in  all   installations  of  two 
storv  tanks.     I  have  found   in  my  expe- 
rience, and  I  think  that  others  working 
along   similar   lines   will    agree,    that   no 
type    of    tank,    no    matter   how    well    de- 
signed  will  work  equally  well  on  all  sew- 
ages nor  will  any  one  type  of  tank  give 
satisfactory    results    all    of   the   time   on 
the  same  sewage. 

For  illustration,  a  few  years  ago  I  was 
<,alled  upon  to  design  a  sewerage  system 
for  a  small  town  in  Wisconsin.     The  city 
officials  had  visited   a  neighboring  town 
where  a  few  years  before  a  septic  tank 
had   been   built.       They   were   much   im- 
pressed with  the  results  that  were  bemg 
had   with   this  tank.     "The   effluent   was 
clear  as  water,"  they  said.    However,  had 
thev  visited  the  tank  three  or  tour  years 
later   they   would    have    been    much    Im- 
pressed the  other  way.    A  state  official  of 
the  Health  Department  was  called  upon 


to  visit  the  town  to  remedy  the  nuisance 
the  tank  was  creating.  He  asked  me  if 
I  had  seen  it,  said  it  was  the  worst  nui- 
sance he  had  ever  seen  from  a  tank. 

In  another  case  I  converted  an  Imhoff 
tank  into  a  modified  "Kirdorthoff"  tank. 
It  worked  fine  until  the  combination  of 
the  waste  from  a  woolen  mill  and  a 
creamery  destroyed  its  effectiveness. 

Both  of  these  tanks  may  have  housed 
aerobic  or  anaerobic  bacteria  and  possi- 
bly the  conditions  for  their  development 
at  times  may  have  been  ideal,  but  time 
proved  that  conditions  arose  which  pro- 
duced effluents  which  were  not  up  to  the 
standard    required    for    those    localities. 
From  observations  made  upon  the  tanks 
at  Madison,  Wis.,  over  a  period  of  four 
months,  I  would  venture  the  opinion  that 
the  trouble  with  the  first  tank  was  that 
the  bacteria  produced  enzymes  in  which 
they  could  not  live  and  the  tank  was  so 
constructed  as  to  confine  those  byprod- 
ucts  in  the  flowing  current  in  the  tanks. 
I  doubt  if  anv  of  us  can  say  with  assur- 
ance just  what  is  going  to  take  place  in 
anv  tank   we   propose   to   design  and  in- 
stall    I  have  designed  a  few  Imhoff  tanks 
that  are  giving  fairly  good  results  and  are 
satisfactory  to  my  clients,  whereas  others 
have  proven  failures.    I  am  quite  positive 
that  the  character  of  the  waste,  its  state 
of   freshness,   be   the   difference   ever   so 
small,   and    any   mechanical   disturbance, 
such  as  pumping,  greatly  affects  the  re- 
sults attained  over  a  considerable  period 
of  time. 

I  believe  that  the  chemical  quality  of 
the  water  supply  of  cities  greatly  affects 
the    character    of    the    sewage    and    the 
eventual  results  obtained.     A  water  sup- 
ply known  to  be  high  in  sulphates  pro- 
duced a  sewage  that  when  detained  in  a 
septic  tank  gave  off  vile  odors  of  hydro- 
gen sulphide.    It  is  well  known  m  some 
localities    that    residential    septic    tanks 
give  satisfactory  effluents,  whereas  a  mu- 
nicipal plant  in  the  same  city  is  a  failure. 
The  difference  must  lie  in  the  difference 
in  the  character  of  the  sewage  which  hin- 
ders or  accelerates  the  growth  of  certain 
bacteria  and  not  wholly  in  the  design  of 
the  tank. 

Mr  Hill's  tank  with  flaring  sides,  as  he 
says,  will  give  satisfactory  results.  He 
has  proved  it,  but  can  he  guarantee  that 
if  he  should  install  it  where  conditions 
have  arisen,  where  other  types  of  tanks 
have  failed  to  produce  the  desired  results 
that  it  would  give  a  satisfactory  effluent. 
I  can  scarcely  agree  with  him  that  the 
slight  difference  in  width  of  tank  which 
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would  reduce  the  velocity  about  2  to  3  in 
ratio  would  prove  a  means  of  sorting  out 
food  for  different  kinds  of  bacteria.  It 
is  possible  that  a  plain  bo's  type  septic 
tanlc  would  have  given  equally  good  re- 
sults for  an  equal  length  of  time. 

I  hardly  approve  of  the  inlet  device  of 
Mr.  Hill's.  I  have  I'ound  that  too  many 
small  channels,  crooks  and  turns  in  the 
inlet,  where  all  of  the  coarser  matter  was 
present,  tended  to  clogging,  with  the  re- 
sult that  the  sewage  generally  entered  in 
a  manner  just  contrary  to  the  way  we 
expected  it  to.  In  the  smaller  tanks  a 
simple  tee  or  ell  looking  down  into  the 
tank,  or,  in  larger  tanks  a  fairly  deep 
baffle,  will  be  found  to  give  good  results 
over  a  long  period  of  time.  If,  as  Mr. 
Hill  says,  it  is  a  good  principle  to  make 
the  outlet  end  of  the  tank  wide,  why  not 
make  the  tank  circular,  fairly  shallow, 
but  large  in  diameter  with  the  inlet  in 
the  center,  so  that  we  would  get  a  very 
large  reduction  in  velocity  without  get- 
ting an  extremely  long  rest  period? 

I  cannot  see  wherein  his  tank  is  really 
comparable  with  my  type  as  to  the  sepa- 
ration of  the  sludge  and  acum  from  the 
liquid  portion.  I  think  we  can  safely 
venture  the  statement  on  the  theory  of 
operation  of  the  bacteria  that  any  variety 
will  kill  themselves  with  their  own  en- 
zymes if  there  is  no  provision  made  for 
carrying  them  away  as  fast  as  made  and 
at  the  same  time  supplying  more  food 
from  products  which  are  not  detrimental 
to  bacterial  life.  An  excessive  use  of  a 
disinfectant  in  a  sanitarium  made  the 
buildings  and  fixtures  sanitary,  but  it 
stopped  bacterial  action  in  the  disposal 
plant  which  caused  the  tanks  to  fill  with 
sludge  and  the  filters  to  clog. 

I  claim  that  the  Kirdorthoft  tank  has 
the  feature  which  tends  to  remove  en- 
zymes (bacterial  poisons)  and  to  supply 
the  bacteria  with  fresh  food  and  at  the 
same  time  not  disturb  the  contents  of 
the  tank  to  such  an  extent  that  sludge 
in  a  finely  divided  state,  or  otherwise, 
will  be  carried  out  of  the  tank.  I  fail  to 
see  how  a  single  story  tank,  however  de- 
signed, can  accomplish  both  of  these 
functions.  Although  I  believe  where  tank 
treatment  is  necessary  it  will  be  found 
that  the  Kirdorthoff  tank  is  ^i  great  im- 
provement on  other  types  of  tanks,  1  am 
a  believer  in  the  idea  that  for  the  larger 
plants  and  for  those  treating  industrial 
waste  that  we  must  resort  to  mechanical 
means  as  an  aid  to  purification. 

I  have  convinced  myself,  if  not  others, 
that  the  septic,  Imhoff,  or  Kirdorthoff 
type  of  tank,  is  not  suited  to  the  treat- 


ment of  a  combination  of  creamery  and 
woolen  mill  waste.  These  two  wastes 
contain  so  much  oil,  grease  and  casein 
that  the  functions  usually  performed  by 
tank  action,  sedimentation,  bacterial  and 
chemical  action  are  almost  entirely 
stopped  and  in  some  cases  reversed. 

The  Dorr  Co.  has  demonstrated  quite 
conclusively,  in  some  instances  at  least, 
that  mechanical  devices  aid  materially  In 
the  reduction  of  sludge  and  the  purifica- 
tion of  the  effluent. 

The  sooner  we  all  come  to  the  conclu- 
sion that  the  universal  purification  of 
sewage  by  tank  treatment  is  all  a  myth 
the  sooner  we  will  all  get  down  to  the 
real  business  of  sewage  purification.  The 
notion  that  the  septic  tank  was  an  ab- 
solutely sure  method  of  sewage  purifi- 
cation became  so  firmly  fixed  in  the 
minds  of  the  people  that  it  Is  now  hard 
to  convince  them  that  it  Is  not  in  all 
cases  a  cure-all  for  the  ills  of  sewage 
pollution.  Only  recently  a  college  profes- 
sor, editor  of  a  college  agricultural  paper, 
told  me  with  a  great  deal  of  firmness  and 
expression  of  superior  knowledge  that 
there  was  no  better  tank  for  the  purifica- 
tion of  sewage  than  the  septic  tank.  I 
believe  that  compressed  air  and  mechan- 
ical devices  such  as  screens,  paddles,  etc., 
are  going  to  be  the  coming  devices  in 
sewage  disposal. 

At  the  Madison  plant  three  years  ago 
I  raised  the  stability  of  the  tank  effluent 
from  zero  to  30  in  two  days  of  operation 
of  a  very  simple  air  lift  pump  used  to  cir- 
culate the  sludge.  In  sewage  filtration 
we  aim  to  oxidize  the  effluent,  but  in  tank 
treatment  we  deoxidize  it.  Why  not  take 
the  fresh  sewage  and  start  the  process 
of  oxidization  at  once  instead  of  delaying 
it  through  the  usual  form  of  tank  treat 
ment? 

Where  financial  or  other  considerations 
will  not  permit  the  installation  of  plants 
involving  mechanical  operation  and  con- 
stant attention,  then  we  should  select 
such  a  type  of  tank  that  will  give  the 
best  results,  in  our  judgment,  and  be 
within  the  means  of  the  client,  whether 
it  be  a  Hill  tank  with  flaring  sides  or  a 
Kirdorthoff  tank,  or  some  other  type 
should  govern  the  selection.  The  inexpe- 
rienced often  say,  "This  tank  is  going  to 
do  so  and  so  and  the  results  will  be  ideal, 
etc.,"  but  experience  teaches  a  different 
lesson.  If  one  is  designing  a  tank  on 
pure  assumption,  he  would  better  leave  it 
out  and  spread  the  sewage  out  on  mother 
earth,  where  it  surely  will,  in  time,  be 
purified. 
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CLAY    PRODUCTS    RESEARCH 
WORK  LAUNCHED 

Representatives  of  four  national  asso- 
ciations of  manufacturers  of  burned  clay 
products,  namely,  The  American  Face 
Brick  Association,  The  Common  Brick 
Manufacturers'  Association,  The  Hollow 
Building  Tile  Association  and  The  Na- 
tional Paving  Brick  Manufacturers'  Asso- 
ciation, together  with  the  secretaries  of 
these  associations,  representatives  of  the 
Federal  Government,  universities,  and  the 
American  Ceramic  Society,  met  in  Chicago 
on  June  16,  1921,  to  perfect  an  organiza- 
tion through  which  the  cooperation  of  the 
Associations  might  be  made  effective  in 
clay  products  research. 

The  Technical  Committee  reported  a 
plan  of  research  which  was  approved  by 
the  Executive  Committee  on  behalf  of  the 
four  associations.     The  plan  follows: 

The  work  will  be  divided  into  two 
parts.  (1)  Dealing  with  the  study  and 
investigation  of  commercial  kilns,  repre- 
sented by  the  up-draft  and  the  down-draft 
kilns,  the  continuous  kiln  of  the  straight 
tunnel  type,  the  compartment  continuous 
kiln,  and  the  tunnel  car  kiln.  (2)  Dea^ 
ing  with  the  study  of  the  water-smoking 
and  dehydration  process,  by  the  Bureau 
of  Standards,  the  study  of  heat  absorp- 
tion throughout  all  the  burning  stages  by 
the  Ceramic  Department  of  the  Univer- 
sity of  Illinois,  the  study  of  oxidation 
and  vitrification  stages  by  the  Bureau  of 
Mines,  and  experiments  in  the  study  of 
combustion  and  transmission  of  heat,  in 
a  semi-commercial  kiln,  by  the  Bureau  of 
Mines  at  Columbus. 

The  first  part  will  constitute  by  far 
the  most  extensive  part  of  the  program 
and  will  involve  the  detailed  study  of  the 
different  types  of  kilns,  not  only  from  the 
standpoint  of  fuel  consumption  but  par- 
ticularly with  reference  to  the  rise  of 
temperature  throughout  the  kiln  and  the 
actual  rates  of  water  smoking,  oxidation 
and  vitrilication. 

It  is  proposed  to  study  also  the  draft 
conditions,  the  combustion  as  taking 
place  in  different  types  of  furnaces,  the 
various  heat  losses,  and  the  influence  of 
the  kiln,  flue  and  stack  dimensions  upon 
the  burning  process. 

It  is  proposed  that  the  Bureau  of  Mines 
send  out  well-trained  exnerts  to  conluct 
this  work  at  representative  plants,  se- 
lected for  the  purpose  with  special  refer- 
ence to  securing  a  certain  degree  of  free- 
dom of  action.  By  this  is  meant  permis- 
sion to  be  granted  to  make  such  burning 
changes  as  are  apparent  from  the  results 


obtained  and  to  make  notes  of  the  effect 
of  such  changes.  A  complete  study  will 
be  reported  of  each  kiln  examined,  draw- 
ing from  the  observations  made,  all  con- 
clusions warranted  by  the  facts. 

In  addition,  a  questionnaire  will  be  sent 
out  by  the  committee  to  the  industries 
concerned,  by  means  of  which  it  is  ex- 
pected to  obtain  a  certain  amount  of  in- 
formation which  will  help  in  drawing  gen- 
eral conclusions. 

All  of  this  information  will  be  collected 
and  treated  from  the  standpoint  not  hith- 
erto presented  to  the  industries.  It  is 
expected  to  present  the  infoi-mation  col- 
lected by  means  of  definite  statements  or 
definite  recommendations  in  language 
that  can  be  understood  by  all. 

The  laboratory  studies  to  be  conducted 
at  the  Bureau  of  Standards  and  the  Uni- 
versity of  Illinois  are  intended  to  fur- 
nish information  concerning  the  methods 
of  attack  and  the  fundamental  principles 
involved  in  the  burning  process  and  thus 
will  supplement  the  kiln  studies. 

In  those  investigations  all  purely  theo- 
retical features  have  been  eliminated  and 
only  such  work  will  be  done  as  will 
throw  direct  light  upon  the  phenomena 
involved  in  the  burning  process. 

Of  particular  interest  will  be  the  tests 
conducted  on  the  semi-commercial  kiln 
to  be  erected  by  the  Bureau  of  Mines  at 
Columbus.  In  this  kiln  all  the  factors 
entering  into  combustion  will  be  under 
control,  such  as  the  volume  of  air  used 
for  combustion,  the  intensity  of  the  draft, 
the  maximum  and  exit  temperatures,  and 
the  rate  at  which  the  heat  is  transmitted 
to  the  ware.  Thus  it  is  expected  to  de- 
termine the  effect  of  heavy  or  light  fuel 
beds,  the  effect  of  long  flame  versus  short 
flame  coal,  and  other  factors. 

It  is  to  be  noted,  therefore,  that  the 
investigations  will  proceed  along  broad 
and  comprehensive  lines,  and  it  is  to  be 
expected  that  the  results  will  prove  of 
interest  and  value  to  all  of  the  ceramic 
industries. 

It  is  perhaps  not  too  much  to  say  that 
some  of  the  results  that  may  be  expected 
will  be  of  a  more  fundamental  character 
than  it  is  possible  to  realize  at  the  pres- 
ent time.  It  has  always  been  the  ex- 
perience of  such  comprehensive  investi- 
gations that  many  by-products,  in  the 
shape  of  important  results  that  cannot 
be  foreseen  in  the  beginning,  are  ob- 
tained. 

The  Chairman  of  the  Joint  Research 
Committee  is  Mr.  F.  W.  Butterworth, 
Western  Brick  Co.,  Danville.  111.,  and  the 
Secretary-Treasurer    is    Mr.    Maurice    B. 
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Greenough,   830   Engineers   Bldg.,   Cleve- 
land, Ohio. 


CONSTRUCTION    ANALYZED    AND 

RATED  AS  BASIC  INDUSTRY  BY 

U.  S.  CHAMBER  OF  COMMERCE 

In  a  special  report  issued  June  ]7th 
by  the  Committee  on  Statistics  and 
Standards  of  the  United  States  Chamber 
of  Commerce,  of  which  A.  W.  Douglas  of 
St.  Louis  is  chairman,  the  total  national 
wealth  of  the  United  States  is  estimated 
at  $288,464,000,000.  of  which  $77,321,000,- 
000  or  26.8%  is  represented  by  the  Con- 
struction Industry,  The  report  presents 
an  analysis  of  the  relationship  of  con- 
struction to  the  basic  industries  of  the 
nation,  including  manufacturing,  mining, 
transportation,  agriculture,  trade  and 
finance,  and  concludes  that  construction 
as  a  key  industry  should  be  classified 
separately  as  one  of  the  nation's  basic 
Industries. 

25  Per  Cent  of  Manufacturing  for 
Construction 

The  report  shows  that  in  1914  one- 
quarter  of  the  276,000  manufacturing  con- 
cerns employing  10,658,000  workers,  with 
an  annual  payroll  of  $5,368,294,000  and 
an  annual  output  worth  $25,000,000,000, 
was  devoted  to  construction  products. 

In  1920  90  per  cent  of  all  iron  ore, 
copper  and  zinc,  and  95  per  cent  of  all 
lead  mined  was  consumed  by  construc- 
tion. Twenty  per  cent  of  the  bituminous 
coal  and  five  per  cent  of  the  anthracite 
coal  mined  was  used  by  manufacturers  of 
construction  materials,  by  the  railroads 
in  transporting  these  products,  and  by 
traction  lines  and  public  service  corpo- 
rations in  service  to  construction  work- 
ers, A  rough  estimate  of  the  value  of 
these  minerals  is  $4,400,000,000,  enga- 
ging more  than  1,000,000  workers  at  an 
annual  wage  of  approximately  $1,000,000,- 
000. 

Twenty-five  per  cent  of  the  freight 
transported  by  the  railroads  is  construc- 
tion materials. 

Etrven  Millions  Depend  on  Construction 
Fully  11,000,000  persons,  either  as 
workers  or  as  members  of  workers'  fami- 
lies, are  estimated  to  derive  their  liv- 
ing from  construction,  either  directly  or 
through  manufacturing  and  mining  prod- 
ucts used  in  the  Construction  Industry. 
The  support  given  to  agriculture  and  to 
trade  by  the  annual  expenditures  of  this 
great  number  of  persons  is  estimated  at 
more  than  $5,000.000  000  for  rent,  fuel, 
food,  clothing,  furnishings,  recreation,  etc. 


Half  of  New   Capital  Issues  for 
Construction 

New  capital  issues  during  1920,  so  far 
as  reported,  totaled  $4,545,000,000,  consist- 
ing of  state,  municipal,  railroad  and  in- 
dustrial securities,  of  which  it  is  esti- 
mated 50%  were  issued  for  construction 
in  one  form  or  another.  A  considerable 
portion  of  the  new  capitalization  wont  to 
pay  off  maturing  obligations,  which  were 
reflected,  however,  in  past  construction 
to  a  large  extent. 

Even  this  estimate  does  not  cover  the 
whole  field.  It  excludes  indebtedness  of 
the  Federal  Government  for  construction, 
for  which  segregation  is  difficult,  and 
does  not  include  issues  of  foreign  gov- 
ernments or  municipalities  in  this  coun- 
try, the  proceeds  of  which  were  to  be 
used  for  improvement  and  extension  of 
their  public  undertakings.  This  sum  also 
is  short  a  huge  amount  of  expenditure  for 
new  construction  because  a  great  amount 
of  expenditures  for  additions  to  plant, 
structures,  etc.,  is  paid  out  of  earnings 
and  surplus  and  does  not  figure  in  the 
investment  market.  With  all  these  fig- 
ures at  hand  it  appears  that  24%  of  the 
year's  capital  accumulations,  and  prob- 
ably 50%  of  the  national  savings  annu- 
ally go  to  construction. 

Construction — A  Basic  Industri/ 
Based  on  this  analysis,  the  report  con- 
cludes that  the  Construction  Industry  is 
an  unique  barometer  of  the  state  of  busi- 
ness in  all  industry  and  as  such  de- 
serves a  separate  classification  among 
the  basic  industries  of  the  nation  on  a 
par  with  Agriculture,  Mining,  Manufactur- 
ing, Transportation  and  Communication, 
Commerce  and  Finance. 


EFFICIENCY  OF  DIFFERENT  TYPES 
OF  CAR-STOP  SAFETY  ZONES 

(Editor's  Note. — This  valuable  progress 
report  of  the  National  Committee  on  Rel- 
ative Efficiency  of  Different  Types  of  Car- 
Stop  Safety  Zones  and  Their  Relation  to 
Parking  was  presented  at  the  recent  an- 
nual Convention  of  the  National  Highway 
Traffic  Association.  George  A.  Walters, 
Second  Deputy  Police  Commissioner  of 
Detroit  is  chairman.) 

Detroit  Experience  With  Elevated 
Platforms 

The  success  of  elevated  platforms  for 
safety  zones  has  been  demonstrated  in 
Detroit  where  one  located  on  Woodward 
Avenue  at  the  intersection  of  Gratiot  has 
accommodated  approximately  10,000  car 
riders  daily  during  the  hour  and  half  up 
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to  six  o'clock  p.  m.,  for  over  a  year  with- 
out an  accident.  Many  people  use  this 
safety  zone  rather  than  go  to  more  con- 
venient zones  which  are  not  elevated. 
This  platform  is  216  ft.  long,  51/2  ft. 
wide  and  714  ins.  high,  made  of  planks, 
and  will  be  replaced  with  concrete.  For 
the  purpose  of  building  elevated  concrete 
safety  zones  the  city  has  appropriated 
$15,000. 

In  addition  to  the  elevated  safety  zone 
at  Woodward  and  Gratiot,  Detroit  has  two 
others,  being  at  Woodward  and  the  Seven 
Mile  Road,  and  Gratiot  at  Riopelle  Street. 
The  zone  at  Woodward  and  the  Seven 
Mile  Road  is  84  ft.  10  ins.  long,  3  ft.  6 
Ins.  wide  and  6  ins.  high.  We  received 
many  complaints  from  car  riders  in  this 
section  who  said  their  lives  were  jeopar- 
dized by  motorists.  The  traffic  there  is 
growing  tremendously  and  moves  faster 
than  in  the  down-town  districts.  This 
zone  permits  large  interurban  cars  with 
trailers  to  handle  passengers.  It  has 
given  extreme  satisfaction  and  the  Wood- 
ward Avenue  Improvement  Association 
compliments  the  department. 

The  zone  at  Gratiot  Avenue  and  Rio- 
pelle Street  Is  72  ft.  9  ins.  long,  6  ft. 
wide  and  7%  Ins.  high.  At  this  location 
the  streets  run  into  Gratiot  Avenue  at 
such  an  angle  that  before  this  raised  zone 
was  established  a  dangerous  condition  ex- 
isted. The  traffic  is  very  heav>'  at  this 
point,  it  being  a  main  trunk  line  near 
the  Eastern  Market  where  many  thou- 
sands of  vehicles  and  many  people  go 
every  day.  The  Installation  of  the  zone 
has  greatly  relieved  a  dangerous  traffic 
problem  and  has  slowed  down  traffic  and 
compelled  drivers  to  make  the  proper 
turns  in  going  in  various  directions  from 
this  location,  and  has  been  a  great  safe- 
guard for  people  boarding  and  leaving 
street  cars  at  this  point. 

Results  of  Inquiry  in  15  Cities 

In  response  to  an  inquiry  which  the 
committee  sent  to  the  chiefs  of  police  of 
15  American  cities,  the  advisability  of  us- 
ing elevated  safety  zones  to  protect  pedes- 
trians in  the  streets  from  motor  vehicles 
was  discussed.  Ten  cities  favor  elevated 
safety  zones:  five  are  opposed  to  their 
use.  Those  favoring  it  are  Duluth.  Los 
Angeles.  Baltimore,  Hartford,  Pittsburgh, 
Cincinnati.  Bridgeport,  Minneapolis.  Day- 
ton and  Washington.  Those  opposed  are 
Buffalo,  Rochester,  Boston,  Chicago  and 
Cleveland. 

The  height  favored  ranges  from  3  ins. 
to  12  ins.,  the  latter  being  the  recor^men- 
dation  of  Pittsburgh;  Washington  favors 
9%    ins.      Widths    from    3    to    6    ft.    are 


recommended,  Pittsburgh  favoring  3  ft. 
and  Washington  6  ft.  Regarding  the 
length,  most  of  the  cities  think  that  two 
or  three  car  lengths  is  about  right. 

On  the  question  of  whether  or  not  the 
safety  zones  should  be  lighted  by  other 
means  than  the  use  of  street  lights,  all 
of  the  cities  answer  an  emphatic  yes  with 
the  exception  of  Duluth  and  Buffalo, 
which  maintain  that  street  lights  should 
be  sufficiently  adequate  to  make  special 
lighting  facilities  unnecessary.  Los  An- 
geles says,  "Special  lights  by  all  means," 
and  Chief  Quigley  of  Rochester  says, 
"Street  lights  are  not  sufficient  under  any 
circumstances,"  but  Chief  Farrall  of  Hart- 
ford says,  "In  some  places  street  lights 
might  be  sufficient."  Pittsburgh  says 
their  elevated  zones  require  lights  at  each 
end,  and  Minneapolis  states  that  "Street 
lights  never  are  sufficient." 

Regarding  the  use  of  safety  zones  for 
pedestrians  at  other  points  than  where 
car  riders  use  them,  Duluth.  Los  Angeles, 
Rochester,  Cincinnati  and  Minneapolis 
answer:  "No."  Eight  of  the  cities  favor 
them  on  wide  streets  where  traffic  is 
heavy.  Pittsburgh  has  them  at  boule- 
vard "Ys"  and  Washington,  at  intersect- 
ing streets  owing  to  the  width  of  the 
crossing. 

As  to  whether  they  should  be  used  at 
crosswalks  at  or  near  the  center  of  all 
wide  streets  where  traffic  is  heavy,  Du- 
luth, Los  Angeles  and  Rochester  do  not 
favor  this.  Chief  Quigley  of  Rochester, 
remarking  that  he  "prefers  to  have  traf- 
fic move  at  right  angles;  no  right  or 
left  hand  turns."  Boston  suggests  that 
they  be  placed  near  or  in  line  with  the 
crosswalks  and  Bridgeport  recommends 
them  at  the  center  of  all  wide  streets. 
Baltimore.  Hartford,  Pitt-sburgh,  Cleve- 
land, Dayton  and  Washington  also  favor 
them. 

In  reply  to  the  inquiry  regarding  the 
advisability  of  using  "Islands  of  Safety" 
extensively  elsewhere  than  at  street  car 
stops,  Duluth,  Los  Angeles,  Rochester, 
Boston,  Chicago,  Cincinnati  and  Minne- 
apolis reply  In  the  negative,  Mineapolis 
remarking  that  roadways  should  be  un- 
obstructed. Baltimore,  Pittsburgh,  Bridge- 
port, Cleveland  and  Washington  favor 
them  on  very  wide  streets,  and  Hartford 
states  that  they  can  be  used  to  advantage 
at  any  point  where  traffic  is  heavy.  Day- 
ton recommends  them  at  street  crossings 
close  to  schools. 

Duluth  at  present  is  using  safety  zone 
standards  with  ropes;  Chief  of  Police 
Major  Pugh,  however,  favors  the  use  of 
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iiiUiiil  safety  zones  with  edges  beveled  to 
pavement  level. 

Los  Angeles'  streets  are  too  narrow  to 
allow  safety  zones  only  at  certain  inter- 
sections. They  use  a  standard  with 
words  "Keep  to  the  Right"  and  use  white 
paint  to  outline  the  zone. 

Baltimore  recommends  that  the  safety 
zone  platforms  be  either  of  concrete  or 
wood  with  IM  in.  pipe  standards  con- 
nected from  one  to  the  other  with  a  chain. 

Chief  Quigley  of  Rochester  remarks 
that  they  "are  using  at  street  intersec- 
tions a  standard  which  seems  to  answer 
the  purpose.  It  is  placed  in  the  center 
of  the  square  of  intersecting  streets.  In 
the  day  time  a  red  flag  is  placed  upon  it, 
and  during  the  night  time  a  red  light, 
which  serves  a  warning  to  approaching 
vehicles  to  slow  down  and  get  vehicle 
under  control.  Our  records  show  that  at 
such  points  accidents  have  been  reduced 
to  a  minimum.  Placing  these  standards 
as  above  compel  drivers  of  vehicles  to 
keep  close  to  the  curb  when  entering  the 
square  of  intersecting  streets  and  to  slow 
down  when  turning  to  the  left.  They  also 
serve  as  a  marker  for  the  street  center 
and  pedestrians  when  crossing  the  street, 
standing  on  a  line  with  them  when  vehi- 
cles are  approaching,  are  protected  from 
such  vehicles  as  might,  if  they  were  not 
so  placed,  drive  along  the  center  of  the 
street." 

Boston  has  no  safety  zones.  Commis- 
sioner Curtis  favors  iron  posts  as  being 
the  best  type  of  safety  zone  marker,  if 
any  is  used. 

Our  inquiry  was  referred  by  the  Chief 
of  Police  of  Chicago  to  Capt.  Lavin  of 
their  Traffic  Division,  who  is  not  in  favor 
of  elevated  safety  zones  or  islands  of 
safety.  Capt.  Lavin  remarks  that  "none 
used  in  this  city  because  it  is  believed 
that  an  obstruction  of  this  kind  placed 
in  the  middle  of  any  crowded  thorough- 
fare not  only  adds  to  congestion  by  nar- 
rowing the  useable  width  of  the  street, 
but  is  very  dangerous  to  the  driving  pub- 
lic, at  least  this  is  the  experience  of  some 
of  the  park  systems  which  are  under  state 
control.  I  assume  the  theory  of  islands 
and  raised  safety  zones  is  that  it  affords 
safety  to  those  who  are  able  to  cross 
through  the  real  danger  zone,  namely 
from  the  curb  to  the  center  of  the  street, 
but  it  is  hard  to  see  how  they  afford 
any  protection  to  those  passing  over  the 
most  dangerous  part  of  the  street." 

Since  receiving  the  foregoing  from  Capt. 
Lavin  the  Chicago  Common  Council  has 
passed  an  ordinance  requiring  that  safety 
zones  be  established  and  a  representative 


of  the  City  Finance  Committee  visited  De- 
troit recently  to  investigate  the  different 
types  of  safety  zones,  including  those  that 
are  elevated,  with  a  view  of  their  use  in 
Chicago. 

Washington  advises  that  they  have 
found  it  necessary  to  establish  zones 
adjacent  to  circles  at  intersecting  streets 
for  the  safety  of  pedestrians. 

Detroit  Recommendations 

Inspector  Jackson,  commanding  the  De- 
troit Police  TrafBc  Division,  recommends 
the  following: 

1.  The  use  of  elevated  safety  zones 
wherever  traffic  conditions  will  permit. 

2.  The  dimensions  as  to  height,  width 
and  length  should  be  made  to  suit  loca- 
tion, taking  into  consideration  the  traffic, 
number  of  people  boarding  street  cars, 
and  kind  and  style  of  cars  that  stop  in 
the  zone. 

3.  Safety  zones  should  be  lighted, 
either  electrically  or  by  acetylene  or  some 
other  lighting  device  that  would  be  de- 
pendable, but  never  with  an  inadequate 
light. 

4.  Street  lights  are  not  sufficiently 
adequate  to  light  safety  zones. 

5.  Elevated  safety  zones  should  not  be 
erected  at  other  points  than  where  car 
riders  use  them.  Zones  for  pedestrians 
at  such  places  can  be  designated  by  mark- 
ings on  the  surface  of  the  street  or  some 
other  substantial  way.  such  as  tile,  dif- 
ferent type  of  brick,  and  so  forth.  There 
are  several  locations  in  Detroit  where  ex- 
ceptions to  this  rule  have  been  found 
advisable. 

6.  Elevated  safety  zones  should  not  be 
used  at  crosswalks  at  or  near  the  center 
of  wide  streets  where  traffic  is  heavy. 

7.  "Islands  of  Safety"  elsewhere  than 
at  a  street  car  stop  should  not  be  erected, 
except  where  there  is  special  need  for 
them. 

Inspector  Jackson  states  that  in  his 
opinion  it  is  advisable  to  have  the  raised 
zone  protected  by  red  lights:  that  there 
be  abutments  on  each  end  and  that  there 
be  no  railings  or  other  attachments  ex- 
cept lighting  connections  near  the  surface 
of  the  zone. 

Rrgarclinct   Parkinrj 

The  immediate  vicinity  of  all  safety 
zones  should  be  kept  clean  of  obstructions, 
including  standing  automobiles,  so  that 
moving  vehicles  will  have  no  excuse  for 
encroaching  on  the  safety  zones  and  en- 
dangering pedestrians.  In  order  to  accom- 
plish this  the  legislative  body  must  give 
the  police  definite  authority  to  regulate 
the  parking  and  ranking  as  related  to 
safety  zones.     The  following  in  effect  is 
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the  provision  contained  in  the  traffic  or- 
dinances of   most   of  the   larger   cities. 

"No  rule  shall  be  deemed  to  prohibit  a 
vehicle  from  parking  at  the  curb  of  any 
street,  while  taking  on  or  discharging  pas- 
sengers, freight  or  merchandise;  but  a 
vehicle  may  not  stop  for  this  purpose 
between  a  safety  zone  and  the  curb  near- 
est thereto.  No  vehicle  shall  be  parked 
between  a  safety  zone  and  the  curb  near- 
est thereto  at  any  time." 

Parking  should  be  prohibited  at  the 
curb  alongside  all  safety  zones  a  distance 
of  about  10  ft.  in  addition  to  the  length 
of  the  zone  itself  so  as  to  afford  more 
driving  space  between  the  parked  vehicle 
and  the  entrance  to  the  zone.  If  a  safety 
zone  is  150  ft.  long,  parking  should  be 
prohibited  for  a  distance  of  160  ft 

Loading  and  unloading  of  passengers 
or  merchandise  alongside  of  safety  zones 
should  be  prohibited.  This  does  not  im- 
pose any  hardship  as  the  zones  are  al- 
most always  at  the  intersection  of  streets 
where  there  is  other  available  space  for 
this  work  without  encroaching  on  the 
space  alongside  the  safety  zone. 

Recommended  Legislation 

There  should  be  a  uniform  law  enacted 
in  every  state  establishing  and  regulating 
safety  zones  for  car  riders  at  street  car 
stops.  The  following  is  offered  as  a  sug- 
gestion for  this  purpose: 

"To  provide  for  a  state  law  that  will 
prohibit  driving  through  a  safety  zone 
when  it  is  occupied  and  that  will  desig- 
nate a  space  for  6  ft.  alongside  the  car 
track  at  all  points  where  street  cars  stop 
for  car  riders,  as  comprising  a  safety 
zone,  even  though  there  are  no  marks  or 
signs  indicating  that  it  is  a  safety  zone." 
The  Detroit  traffic  ordinance  contains 
such  a  provision  so  that  there  is  a  safety 
zone  for  every  car  stop. 

It  should  not  be  necessary  that  safety 
zones  ^t  car  stops  be  elaborately  marked 
with  signs  to  notify  the  driver  of  the 
existence  of  such  zones  for  the  reason  that 
any  marking  that  is  sufficient  for  cai 
riders  should  be  regarded  as  sufficient  for 
motorists. 

Elective  Way  of  Enforcing  Parking 
Regulations 

The  most  effective  way  of  enforcing 
parking  regulations  without  using  an  ex- 
cessive number  of  officers  is  by  means  of 
a  law  such  as  the  Detroit  traffic  ordinance, 
the  salient  points  of  which  are  as  fol- 
lows: 

An  automobile  pound  to  which  can  be 
towed  vehicles  parked  on  crosswalks,  op- 
posite safety  zones  and  elsewhere  where 
they    are    a    serious    obstruction;    others 


which  violate  the  regulations  can  be 
tagged.  This  tag  notifies  the  moton'st  im- 
mediately to  pay  a  fine:  one  dollar  for  the 
first  offense,  three  for  the  second,  five 
for  the  third  and  any  subsequent  viola- 
tion, with  the  alternative  of  being  sum- 
moned to  court. 

The  parking  of  a  single  row  of  auto- 
mobiles at  each  curb  where  parking  is  per- 
mitted for  an  indefinite  period  of  time 
is  not  in  any  sense  a  police  problem.  It 
is  immaterial  to  the  Police  Department 
whether  a  parking  space  be  used  by  one 
automobile  or  by  a  dozen  of  them  during 
the  day.  In  business  sections  it  does, 
however,  interest  the  persons  who  are 
maintaining  the  business  places  and  who 
want  their  customers  to  have  access  to 
the  curb.  It  becomes  a  police  problem 
only  when  over-time  parking  results  in 
vehicles  standing  in  the  street  outside  of 
the  permitted  parking  place,  comprising 
double  parking,  so  called.  Such  a  con- 
gested condition  is  the  cause  of  exten- 
sive delays  and  many  accidents,  to  avoid 
which  the  enforcement  of  the  parking 
time  limit  is  necessary. 


SOME  ENGINEERING  FEATURES 
OF  BRICK  PAVED  ROADS 

By   James   C.    TraviUa,   Consulting   Engineer, 

The  Dunn  Wire-Citt   Lua  Brick  Co.,   211 

.V.    7f7i    St..    St.    Louis.    Mo. 

Brick  paving,  like  the  other  types  of 
surfacing,  should  be  studied  in  the  light 
of  the  economic,  engineering  and  local 
problems  involved  for  each  particular 
road  project.  A  careful  analysis  of  the 
factors  considered  may  justify  the  adop 
tion  of  two  or  more  types  of  wearing 
surface  materials  or  pavement  designs 
for  a  proposed  improvement. 
Preliminary    Stiidii 

The  preliminary  road  study  should  in- 
clude the  following  items:  Traffic  cen- 
sus, to  which  should  be  added  a  liberal 
allowance  for  the  increase  in  traffic  and 
tonnage  by  reason  of  the  proposed  im- 
provement; availability  of  natural  and 
manufactured  materials  for  wearing  sur- 
face and  artificial  foundation,  grades, 
drainage,  subgrade  soil,  climatic  condi- 
tions, taxable  values  of  the  property  ben- 
efited by  the  proposed  improvement,  life 
of  the  bonds,  first  cost,  annual  cost  based 
on  the  estimated  life  of  the  pavement, 
maintenance  charge,  etc. 

Ensineers  are  departing  from  a  so- 
called  standard  design  tor  brick  pave- 
ments by  reason  of  the  number  of  types 
of  artificial  foundation  and  kinds  of  filler 
for  the  joint  .spaces  between  the  brick 
that  are  adaptable  for  use. 
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Moiwlithic  and   Semi-Monolithic 
Designs 

The  following  brick  pavement  designs 
are  recognized  as  good  engineering  prac- 
tice: The  so-called  monolithic  design  pro- 
vides for  a  rigid  pavement  throughout. 
The  brick  are  laid  in  the  green  concrete 
or  upon  an  added  cement-sand  film  for  a 
bedding  course;  the  joints  between  the 
brick  are  filled  with  a  rich  mixture  of 
sand  and  cement  applied  at  the  consisten- 
cy of  thin  cream.  Before  the  cement 
grout  is  applied,  the  brick  are  thoroughly 
wet  by  sprinkling  to  temper  the  bedding 
course  and  to  strengthen  the  bond  of  the 
cement  filler  to  the  brick.  The  design 
has  the  special  merit  of  the  pavement 
setting  up  as  a  unit,  and  in  saving  the 
expense  of  concrete  curb  or  edging,  as  it 
is  not  required  nor  used. 

The  State  and  many  County  Engineers 
in  Ohio,  Indiana  and  Illinois  have  super- 
vised a  large  mileage  of  highway  con- 
struction, in  accordance  with  the  design 
described.  The  general  practice  is  to  use 
a  4-in.  brick  laid  upon  a  4-in.  concrete 
foundation. 

The  semi-monolithic  design,  is  a  modi- 
fication of  the  monolithic.  The  concrete 
foundation  is  allowed  to  set  before  add- 
ing the  dry  mixture  of  cement  and  sand 
for  the  bedding  course.  The  design  is 
preferred  to  the  monolithic  type  for 
pavements  of  more  than  20  feet  in  width. 
On  wide  roadways  it  is  difficult  to  draw 
the  cutting  template  over  the  green  con- 
crete without  developing  an  unevenness 
in  the  finished  wearing  surface. 

The  cost  of  monolithic  or  semi-mono- 
lithic brick  pavements  depends  on  the 
proximity  of  the  supply  of  materials  and 
to  the  labor  scale.  Under  existing  con- 
ditions, they  will  vary  in  price  from  $3.50 
to  $4.50  per  square  yard. 

For  the  above  described  pavement  de- 
signs it  may  be  desirable  to  allow  for 
temperature  stresses.  The  placing  of 
transverse  expansion  joints  at  the  end  of 
a  day's  run  and  at  points  of  tangent  on 
vertical  curves  generally  is  sufficient. 
Most  troubles  due  to  temperature  stresses 
come  from  structural  defects:  a  slanting 
joint  at  the  end  of  a  work  period  may 
cause  the  pavement  to  "blow  up."  De- 
fective spots  will  occur  when  the  cement 
grout  filler  bridges  the  joints  between  the 
brick.  The  consistency  of  the  cement 
grout  filler  is  a  most  important  detail. 
It  should  fill  the  joints  the  full  depth  of 
the  brick,  otherwise  the  temperature 
stresses  are  not  disturbed  uniformly  to 
the  individual  units,  which  may  cause 
them  to  shear  oft  at  the  top. 


Preventing  Cracks 
The  monolithic  and  semi-monolithic  de- 
signs may  result  in  the  pavement  devel- 
oping longitudinal  cracks,  when  the  sub- 
grade  soil  is  a  heavy  clay.  The  cracks 
are  the  result  of  expansion  in  the  foun- 
dation soil  due  to  the  infiltration  of  water 
and  frost  action.  There  elimination 
should  be  a  matter  of  proper  drainage 
and  soil  treatment.  The  effect  of  these 
factors  on  the  slab  type  of  pavements 
has  directed  special  attention  to  the  im- 
portance of  soil  treatment.  A  4in.  bed  of 
cinders  placed  over  the  subgrade,  in  a 
heavy  clay  soil,  will  aid  in  the  elimina- 
tion of  longitudinal  cracks.  If  cinders 
are  not  available,  top  soil  or  sand  mixed 
with  the  clay  will  change  its  texture,  in- 
crease its  hearing  power,  and  lower  its 
capillarity. 

Advantages  of  Bituminous  Filler 
A  bituminous  material  for  filling  the 
joint  spaces  between  the  brick  will  per- 
mit the  individual  units  to  adjust  them- 
selves to  the  natural  forces  and  stresses 
that  tend  to  cause  the  "blowing  up"  and 
cracking  in  rigid  pavements.  The  filler 
may  be  asphalt,  pitch  mastic  or  tar. 

Fotuidation 

The  artificial  foundation  for  a  brick 
wearing  surface  and  bituminous  filler 
may  be  Portland  cement  concrete,  bitu- 
minous macadam,  rolled  stone  or  a  mix- 
ture of  sand-clay.  The  bedding  course 
for  the  brick  may  be  a  cement-sand,  or 
sand  and  hitunien  mixture,  or  sfone 
screenings,  or  sand.  The  admixture  of 
cement  or  bitumen  prevents  the  sand 
particles  from  shifting  or  rolling,  thereby 
aiding  to  maintain  the  true  contour  of 
the  pavement. 

The  rolled  bases  must  be  thoroughly 
seasoned  and  compacted,  if  good  results 
are  to  be  obtained  with  the  surfacing  ma- 
terial. Old  macadam  roadways  may  be 
made  adaptable  for  a  brick  surface.  The 
thickness  of  a  rolled  base  should  be  de- 
pendent on  the  bearing  power  of  the  sub- 
grade  soil,  drainage  and  climatic  condi- 
tions. Six  or  8  ins.  of  compacted  mate- 
rial, usually,  will  be  found  sufficient.  The 
curb  or  edging  may  be  cement  concrete 
or  bituminous  macadam. 
EdiJing 

A  12-ln.  bituminous  macadam  edging  on 
each  side  of  the  brick  pavement  laid  upon 
a  rolled  base  furnishes  a  means  of  water- 
proofing the  berm  adjacent  to  the  pave- 
ment, and  to  widen  the  roadway.  Vehicle 
traffic  in  getting  on  and  off  of  the  berm 
in  wet  weather,  due  to  insufficient  width 
of  pavement  to  permit  two  lines  of  traf- 
fic, will  form  ruts  or  grooves,  that  permit 
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the  infiltration  of  water  into  the  sub- 
grade  and  artificial  base.  This  type  of 
edging  also  affords  vehicles  an  easy  ap- 
proach from  the  berm  to  the  pavement, 
as  compared  to  a  rigid  curb  or  edging. 
The  cost  of  maintaining  this  type  of  edg- 
ing is  an  item  to  be  considered,  but  its 
merit  for  the  pavement  design  under  con- 
sideration would  appear  to  justify  a  small 
maintenance  charge. 

A  brick  pavement  properly  designed  to 
meet  the  local  requirements  will  not  in- 
sure a  satisfactory  wearing  surface  unless 
the  construction  details  are  given  proper 
attention. 

The  personal  equation  entering  into 
road  building  is  a  factor  that  adds  to  the 
success  or  failure  of  materials  built  into 
a  pavement  of  any  type.  Brick  being  a 
"ready  made"  material,  the  individual 
units  may  be  inspected  before  being 
bonded  into  the  pavement,  thereby  secur- 
ing imiformity  in  the  surfacing  material. 
The  word  "unifomiity"  makes  a  good  slo- 
gan to  adopt  for  materials  and  methods 
of  construction,  as  it  directly  applies  to 
the  life  of  the  surfacing  material  and  sta- 
bility of  the  pavement  as  a  unit. 

The  features  of  brick  paved  roads,  as 
set  forth,  are  general  in  character,  but 
they  direct  the  engineers'  attention  to 
the  fact  that  brick  pavement  designs  are 
local  problems,  and  that  designs  should 
not  be  based  on  established  customs 
adopted  in  the  early  stages  of  the  use  of 
brick  as  a  wearing  surface  material. 

The  foregoing  matter  is  from  a  paper 
by  Mr.  Travilla  before  the  Kentucky  State 
and  County  Road  Engineers. 


FIRE      ALARM      SYSTEMS      IN 
SMALLER  MUNICIPALITIES 

Municipalities  and  private  corporations 
have  for  many  years  recognized  the  ne- 
cessity for  providing  a  means  for  notify- 
ing the  fire  fighting  forces  when  fire  is 
known  to  exist  and  the  results  obtained 
through  the  use  of  reliable  fire  alarm 
telegraph  systems  have  been  such  as  to 
establish  the  alarm  system  as  a  most 
important  factor  in  the  general  scheme 
of  fire  protection. 

The  prime  function  of  a  fire  alarm 
system  is  to  save  time  when  time  is 
most  precious  and  the  value  of  a  modern 
fire  alarm  system  must  therefore  be 
judged  by  the  value  of  all  investments  in 
modern  equipment. 

A  manufacturing  establishment  makes 
an  investment  in  automatic  machinery 
because  it  will  save  time,  thereby  reduc- 


ing the  labor  cost,  and  the  value  of  the 
machinery  to  the  manufacturer  is  deter- 
mined not  by  what  he  pays  for  it,  but 
by  the  value  of  the  time  saved  in  the 
production  of  his  product.  The  amount 
of  the  investment  is  necessarily  governed 
by  the  earning  power  of  the  equipment, 
and  it  is  considered  good  business  prac- 
tice to  install  all  the  time-saving  ma- 
chinery that  will  return  a  fair  profit  to 
the  manufacturer. 

A  municipality  makes  a  large  invest- 
ment in  motor  driven  fighting  apparatus 
primarily  because  of  the  time  such  ap- 
paratus will  save  in  getting  into  action 
after  the  fire  department  receives  the 
alarm,  and,  having  equipped  its  depart- 
ment with  motor  driven  apparatus,  the 
municipality  has  done  everything  that 
our  present  knowledge  can  suggest  along 
this  line.  It  should  be  obvious,  however, 
that  the  motor  driven  apparatus  cannot 
be  placed  in  motion  until  the  fire  depart- 
ment is  notified  of  the  existence  and  the 
exact  location  of  fire.  Unless  such  notice 
is  conveyed  without  loss  of  time,  the  efiB- 
ciency  of  the  fire  department  and  the 
value  of  the  investment  in  fire  fighting 
apparatus  is  depreciated  in  direct  propor- 
tion to  the  inadequacy  of  the  means  em- 
ployed for  notifying  and  calling  the  fire 
department. 

Time  the  Prime  Factor 

In  recognition  of  the  fact  that  time  is 
the  prime  factor  in  reducing  the  fire  loss, 
a  majority  of  our  municipalities  have 
equipped  their  fire  departments  with  mo- 
tor driven  apparatus,  but  in  spite  of  the 
fact  that  they  have  thus  employed  the 
fastest  known  means  of  getting  into  ac- 
tion after  alarms  are  received,  the  fire 
loss  of  the  country  continues  steadily  to 
increase  and  is  now  averaging  well  in 
excess  of  $300,000,000  a  year  for  the  en- 
tire country,  or  more  than  ?3  per  capita. 
These  figures  represent  the  actual  fire 
loss  only,  and  do  not  include  the  enor- 
mous sums  annually  spent  for  fire  preven- 
tion and  cost  of  insurance  organizations, 
all  of  which  must  be  added  to  the  actual 
fire  loss  in  order  to  arrive  at  the  total 
cost  of  fire. 

The  cost  is  borne  not  only  by  those 
unfortunate  enough  to  have  fires,  but  in 
the  form  of  insurance  premiums  is  dis- 
tributed and  borne  by  all  of  us  who  di- 
rectly or  indirectly  pay  fire  insurance 
premiums. 

Statistics  show  that  98  per  cent  of  all 
fires  might  be  extinguished  at  their  in- 
ception by  a  single  bucket  of  water,  con- 
sequently the  excessive  fire  loss  must  be 
due,  in  a  large  measure,  to  the  time  con- 
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sumed  in  bringing  to  bear  the  fire  fight- 
ing resources  of  the  municipalities,  and  it 
Is  apparent  that  having  done  everything 
possible  toward  saving  time  in  getting  to 
fires,  the  only  way  left  still  further  to 
reduce  the  time  element  is  to  provide 
means  for  notifying  the  fire  department 
more  quickly  after  tire  is  known  to  exist. 
Oetting  to   the  Fire 

From  information  furnished  by  many 
fire  departments  as  to  the  time  fires  have 
been  in  progress  when  the  departments 
arrived  on  the  scene,  such  time  may  be 
roughly  averaged  at  from  12  to  15  min- 
utes and  delays  in  communicating  the 
alarms  to  the  fire  departments  are  ad- 
mitted to  be  largely  responsible  for  this 
high  average.  The  fact  should  also  be 
taken  into  consideration  that  many  of  the 
most  destructive  fires  have  been  burning 
for  a  much  longer  period. 

Experience  has  shown  that  a  properly 
planned  telegraph  fire  alarm  system  pro- 
vides the  swiftest  and  most  reliable  means 
of  notifying  the  fire  department  of  the 
existence  and  location  of  fire  and  for  re- 
ducing the  elapsed  time  between  its  dis- 
covery and  the  bringing  to  bear  of  the 
fire  fighting  resources  of  a  municipality. 
Adequate  Fire  Alarm  Protection 

The  question  of  what  constitutes  ade- 
quate fire  alarm  protection  for  any  mu- 
nicipality, and  the  details  of  such  a  sys- 
tem, are  matters  which  should  properly 
be  dealt  with  in  another  article;  in  a 
majority  of  cases  the  practical  application 
of  the  principles  of  fire  alarm  telegraphy 
requires  a  careful  survey  of  the  fire  dis- 
trict to  be  protected,  but  it  is  proper  to 
state  here  that  such  a  system  should  pro- 
vide means  for  transmitting  without  ap- 
preciable loss  of  time,  alarms  of  fire  from 
every  point  within  a  fire  district  where 
fire  is  likely  to  originate,  such  means  to 
include  operating  devices  accessible  to 
the  general  public  of  such  a  nature  that 
their  purpose  cannot  be  mistaken;  means 
of  receiving  and  recording  all  alarms  at 
the  fire  stations,  and  for  properly  notify- 
ing the  fire  fighting  forces,  whether  paid 
men  or  volunteers,  of  the  exact  locations 
from  which  the  alarms  are  received.  In 
further  recognition  of  the  time  element, 
the  speed  at  which  alarms  are  transmit- 
ted by  the  system  after  the  initial  manual 
operation  of  pulling  the  lever  of  a  fire 
alarm  box,  should  be  as  great  as  is  con- 
sistent with  the  reliable  operation  of  the 
alarm  apparatus. 

The  argument  has  been  frequently  ad- 
vanced that  the  greatest  value  of  the 
telegraph  alarm  system  is  derived  from 
the  protection  it  affords  to  the  manufac- 


turing and  other  business  districts  of  a 
municipality,  and  by  reason  of  the  lower 
property  values  generally  and  the  fact 
that  most  residences  are  now  equipped 
with  commercial  telephones  by  means  of 
which  alarms  may  be  transmitted.  It  is 
unnecessary  to  have  or  at  least  the  same 
degree  of  telegraph  alarm  protection  Is 
unnecessary  in  the  residential  districts 
as  in  commercial  districts. 

That  such  an  argument  is  not  in  ac- 
cordance with  the  facts  is  evidenced  by 
the  records  of  the  state  of  Tennessee  Fire 
Prevention  Department  for  the  year  1919, 
which  show  that  of  the  fires  occurring  In 
residences  within  the  municipal  limits  of 
cities  and  towns  in  that  state  57  per  cent 
resulted  in  total  loss.  The  State  of  Ten- 
nessee is  not  taken  as  an  example  be- 
cause of  the  high  percentage  of  total 
loss  resulting  from  fires  in  the  residential 
districts,  but  on  account  of  the  fact  that 
the  exact  statistics  of  other  states  are  not 
available. 

Using  the  average  per  capita  fire  loss 
as  a  basis,  a  city  of  10,000  population 
would  contribute  annually  to  the  actual 
fire  loss  over  $30,000,  plus  the  other  items 
of  fire  prevention  and  insurance  cost,  and 
also  plus  the  losses  due  to  interrupted 
business  and  depreciation  of  taxable 
values. 

We  have  on  one  hand,  98  per  cent  of 
all  fires  which  can  be  quenched  in  their 
Inciplency  by  a  single  bucket  of  water; 
on  the  other  hand,  the  same  fires  by  rea- 
son of  the  delay  in  bringing  the  fire  ex- 
tinguishing forces  into  action,  resulting  in 
an  actual  annual  fire  loss  in  excess  of 
$300,000,000. 

It  is  a  fact  that  fires  increase  progres- 
sively in  intensity  and  the  values  de- 
stroyed by  fire  range  from  insignificant 
sums  during  the  first  few  minutes  to 
heavy  or  total  losses  if  not  promptly 
checked.  A  reduction  in  the  average  time 
required  to  place  the  fire  departments  in 
position  to  act  effectively  would  be  fol- 
lowed as  a  natural  consequence  by  a  cor- 
respondingly greater  reduction  in  the  fire 
loss,  and  in  the  total  cost  resulting  from 
fire. 

When  all  the  facts  are  taken  Into  con- 
sideration, it  would  seem  that  the  ques- 
tion of  the  value  of  a  modern  fire  alarm 
telegraph  system  and  the  amount  of  the 
investment  a  municipality  can  afford  to 
make  for  adequate  fire  alarm  protection 
resolves  Itself  into  a  simple  mathematical 
problem. 

The  foregoing  paper  by  Mr.  Stover  was 
presented  at  the  1921  meeting  of  the 
League  of  Michigan  Municipalities. 
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EQUITABLE     DISTRIBUTION     OF 
COST  OF  CONSTRUCTING  AND 
MAINTAINING  STATE  HIGH- 
WAYS 

(Editor's  Note. — The  final  report  of  the 
National  Committee  on  Equitable  Distri- 
bution of  the  Cost  of  Construction  and 
Maintenance  of  State  Highways,  of  the 
National  Highway  Traffic  Association,  of 
which  Herschel  C.  Smith,  Consulting  En- 
gineer, Oklahoma  City,  Okla.,  is  chairman. 
Is  here  given  in  full  as  presented  at  the 
recent  annual  convention  of  the  associa- 
tion. ) 

Introduction 

In  making  this  final  report,  the  com- 
mittee realizes  that  the  subject  matter  is 
such  as  cannot  properly  be  touched  upon 
lightly.  The  committee  believes  the  prop- 
er analysis  and  just  distribution  of  the 
cost  of  construction  and  maintenance  of 
state  highways  is  one  of  the  most  im- 
portant economical  principles  in  the  sci- 
ence of  highway  improvement.  Capital 
in  large  amount  must  be  secured  with 
■which  to  construct  and  maintain  public 
thoroughfares,  and  these  thoroughfares 
must  justify  this  use  of  the  billions  of 
capital  by  supplying  an  economic  need 
to  the  investor  in  proportion  to  the 
amount  invested.  This  final  report  is 
submitted  with  the  hope  that  the  associa- 
tion will  see  fit  to  continue  a  committee 
Investigation  of  this  subject  to  the  end 
that  a  just,  unselfish,  and  sound  influence 
may  be  exerted  for  the  economical  invest- 
ment of  capital  in.  and  the  proper  main- 
tenance of,  public  highways. 

Principles  Involved 

The  application  of  principles  of  sound 
investment  of  capital  in  various  enter- 
prises will  necessarily  vary  according  to 
the  state  of  development  of  the  industry 
in  which  the  investment  is  made,  but  the 
underlying  principles  of  some  investments 
are  narrowly  defined  and  well  recognized. 

1.  The  justification  of  the  investment 
of  capital  in  an  enterprise  is  in  that  the 
net  economic  return  which  comes  to  the 
investor  in  the  form  of  all  benefits  de- 
rived from  the  use  of  the  enterprise,  ts 
sufficient  to  reinburse  the  investor  for  the 
original  capital  plus  a  reasonable  amount 
for  the  use  of  the  capital  invested,  dur- 
ing the  service  life  of  the  enterprise. 

2.  The  underlying  principle  of  co- 
operative investments  is  that  a  just  di- 
vision of  returns  is  that  which  makes 
the  return  directly  proportional  to  the 
capital  invested.  Or  applying  this  same 
ratio  inversely,  a  just  distribution  of  costs 


must  be  directly  proportional  to  the  bene- 
fits derived. 

Because  of  the  total  lack  of  uniformity 
among  the  various  states  in  distributing 
highway  cost,  the  policies  varying  from 
a  state  which  has  placed  the  total  cost 
of  the  original  investment  in  highways  on 
automotive  vehicles,  to  other  states  which 
almost  ignore  this  source  of  revenue,  the 
committee  feels  it  necessary  to  accept  the 
above  commonly  recognized  principles  of 
investment  as  the  fundamentals  on  which 
to  build  an  analysis. 

Analysis  of  Benefits 

Many  of  the  benefits  derived  from  the 
improvements  of  highways  are  so  obvious 
that  it  is  necessary  only  to  enumerate 
them.  The  following  is  a  list  which 
might  be  further  subdivided  but  need  not 
be  for  the  purpose  of  this  report: 

1.  Development  of  commerce. 

2.  Development  of  industries. 

3.  Development  of  agriculture. 

4.  Development  of  natural  resources. 

5.  Development  of  rural  schools  and 
churches. 

6.  Development  of  general  intellectual 
and  social  life. 

7.  Improved  appearance  of  roads. 

8.  Permanency  of  alignment  and  grade 
of  highways. 

9.  Decrease  in  cost  of  transportation. 

10.  Development  of  methods  of  trans- 
portation. 

11.  Facility  of  travel. 

12.  Increase  of  land  values. 

13.  Development  of  economic  speciali- 
zation. 

14.  Development  of  back-to-the  farm 
movement. 

15.  Development  of  national  power. 
The   above   are   benefits,    all    of   which 

encourage  the  improvement  of  highways 
before  there  were  automotive  vehicles,  and 
many  of  which  have  been  recognized  and 
considered  adequate  justification  for  the 
Improvement  of  highways  from  two  thou- 
sand years  ago  up  to  the  present  time. 
A  realization  of  the  inherent  value  of 
many  of  these  benefits  resulted  in  the 
development  of  state  aid  policies  in  New 
Jersey  in  1891,  and  in  Massachusetts  in 
1893,  and  several  other  states  long  before 
the  motor  vehicle  had  become  a  factor  In 
highway  trafllc. 

The  development  of  tourist  travel  is  a 
benefit  which  the  committee  treats  sep- 
arately because  of  the  division  of  opinion 
in  its  regard.  It  is  certainly  a  benefit 
resulting  from  highway  improvement, 
which  gives  a  net  economic  return,  and 
the  beneficiaries  of  the  return  should  ac- 
count for  their  portion  of  the  capital  re- 
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quired  to  make  the  benefit  possible.  The 
principal  beneficiary,  however,  is  the  com- 
munity being  toured,  where  the  tourist 
spends  his  money  and  no  proof  of  this 
is  more  conclusive  than  the  open  recog- 
nition of  this  fact  by  all  communities, 
expressed  in  their  every  attempt  to  en- 
courage tourists  to  enter  their  territory. 

The  analysis  of  the  development  of 
motor  truck  traffic  shows  that  It  Is  a 
benefit  resulting  from  the  improvement 
of  highways  which  accrues  to  the  general 
public.  The  operator  of  a  motor  truck 
derives  a  benefit  from  the  improvement 
of  highways  only  in  so  far  as  it  enables 
him  to  transport  more  advantageously 
than  by  other  means.  The  benefit  of  the 
Improvement  coming  through  motor  truck 
use  eventually  accrues  to  the  producer 
and  the  consumer  of  the  products  hauled. 
Distinction  Between  Construction  and 
Maintenance  Costs 

The  benefits  from  the  construction  of  a 
highway  accrue  to  the  public  served  by 
the  highway.  It  is  never  limited  to 
those  who  use  the  highway.  The  store- 
keeper, farmer,  or  man  retired  from  busi- 
ness receives  these  benefits  even  though 
they  may  never  have  a  vehicle  on  the  road. 
Nor  does  the  benefit  necessarily  accrue  to 
those  using  the  road  in  proportion  as 
they  use  it.  The  truth  of  this  statement 
is  evident  by  comparing  the  benefits  de- 
rived by  an  owner  of  large  tracts  of  land 
along  the  road  who  may  use  the  road 
relatively  little  with  the  benefit  derived 
by  a  truck  gardener  who  owns  little  land, 
but  who  may  use  the  road  every  day. 
While  the  benefits  derived  by  individuals 
do  not  depend  upon  the  extent  of  their 
use  of  the  road,  the  benefits  are  only 
possible  by  virtue  of  the  road  being  used. 
The  cost  of  construction,  then,  should  be 
distributed  according  to  the  benefits  de- 
rived. 

The  equity  of  collecting  the  cost  of 
maintenance  directly  from  the  same 
source  is  not  so  obvious.  The  cost  of 
maintenance  depends  directly  upon  the 
amount  and  character  of  traffic  to  which 
the  road  is  subject.  Capital,  properly  in- 
vested in  highways,  should  be  maintained 
out  of  the  return  from  the  highways.  The 
amount  of  maintenance,  depending  direct- 
ly upon  the  use  to  which  the  road  is  put, 
should  be  assessed  as  nearly  as  possibly 
directly  upon  the  use  of  the  road. 

Assuming  that  proper  regulatory  meas- 
ures are  enforced  pertaining  to  the  trans- 
portation of  particularly  heavy  and  de- 
structive machinery  over  the  highways, 
the  maintenance  of  highways  will  depend, 
not  entirely,  but  largely,  upon  the  auto- 


motive vehicle  traffic.  The  error  in  as- 
suming that  all  maintenance  on  State 
Trunk  Highways  Is  due  to  the  motor  traf- 
fic is  not  great,  due  to  the  great  predomi- 
nance of  that  type  of  traffic,  and  that  er- 
ror is  fast  becoming  more  nearly  negligi- 
ble as  motor  traffic  supplants  horse  drawn 
vehicles. 

Conclusion 
In  this.  Its  final  report,  the  committee 
submits,  for  consideration  by  the  members 
of  the  association,  the  following  princi- 
ples relative  to  the  equitable  distribution 
of  the  cost  of  construction  and  mainte- 
nance of  state  highways: 

1.  That  the  construction  of  state  high- 
ways should  be  financed  by  general  taxa- 
tion. 

2.  That  maintenance  of  state  highways 
should  be  financed  through  the  medium 
of  license  fees  for  the  use  of  motor  vehi- 
cles, provided  the  highways  built  are  of 
types  most  economically  suited  to  the 
traffic  to  be  carried. 

3.  That  the  cost  of  maintenance  of 
state  highways  should  be  so  distributed 
as  to  encourage  the  fullest  development 
of  commercial  use  of  the  highways,  as 
therein  lies  their  greatest  economic 
value. 


IMPROVING  GRAVEL  STREETS  IN 
GRAND  RAPIDS,  MICHIGAN 

The  Grand  Rapids  Engineering  Society 
recently  appointed  a  committee  to  inves- 
tigate and  report  on  methods  of  improv- 
ing gravel  streets  with  a  permanent  sur- 
face top,  the  committee  consisting  of  H. 
H.  Turner,  Purrltt  A.  Parks,  Byron  E. 
Parks,  Theodore  O.  Williams,  John  F. 
Nelllst,  C.  A.  Paige,  A.  H.  Apted  and  C.  J. 
Wagner.  After  an  exhaustive  investiga- 
tion the  committee  submitted  a  report 
in  which  it  recommends  the  use  of  sheet 
asphalt  or  a  bituminous  penetration  top. 
The  report  says: 

The  Oravel  Streets 

In  1898  the  practice  was  started  in 
Grand  Rapids  of  building  and  improving 
gravel  streets  having  a  combination  con- 
crete curb  and  gutter  or  a  vertical  stone 
curb.  The  roadway  on  this  type  of  street 
was  built  in  four  separate  layers,  totaling 
10  ins.  in  depth.  The  lower  layer  con- 
sists of  cobble  stones  or  large  gravel 
where  this  could  be  obtained,  and  the 
voids  between  these  stones  was  filled  in 
with  smaller  gravel  and  clay.  On  each 
succeeding  layer  smaller  gravel  was  used 
and  after  this  the  gravel  was  spread, 
the  clay  binder  was  put  on  and  then  the 
entire  course  was  properly  rolled. 
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There  also  was  a  type  of  macadam 
street  built  which  was  of  the  same  con- 
struction as  the  above  described  gravel 
street  with  the  exception  that  crushed 
hard  heads  or  limestone  was  used  as  the 
base  and  limestone  dust  used  for  a  binder 
instead  of  clay  as  above  described. 

Auto  Traffic  Rendered  Gravel  Streets 
Obsolete 

This  type  of  street  was  an  improvement 
in  street  construction  over  the  old  type 
of  bank  gravel  street  which  was  built 
simply  by  spreading  a  layer  of  gravel  over 
an  unimproved  street  and  when  it  became 
full  of  holes  another  layer  was  spread. 
From  1S98  until  1918  75  miles  of  tMs 
type  of  improved  gravel  streets  were 
built,  but  as  early  as  1912  it  was  dis- 
covered that  with  the  advent  of  the  auto- 
mobile, the  surface  of  these  improved 
gravel  streets  would  not  hold  up  under 
the  traffic  which  the  automobile  pro- 
duced. 

The  automobile  traffic  increased  so  rap- 
idly during  the  last  few  years  that  in 
1918  the  practice  of  building  gravel  streets 
In  Grand  Rapids  was  discontinued  and  un- 
improved streets  are  now  Improved  with 
either  reinforced  concrete,  sheet  aspBalt 
on  a  concrete  base,  or  brick  on  a  concrete 
base. 

On  account  of  the  uniform  way  in  which 
these  improved  gravel  and  macadam 
streets  were  constructed,  the  only  objec- 
tion to  this  type  of  street  is  that  the 
automobiles  destroy  the  surface  of  the 
street,  which,  of  course,  is  not  as  hard 
as  concrete  or  sheet  asphalt  causing  the 
streets  to  become  badly  pitted,  very  rough 
for  traffic,  and  very  dusty  in  the  summer 
unless  properly  treated  with  dust  prevent- 
ing material. 

The  crushing  strength  of  this  type  of 
street,  or  in  other  words  its  ability  to 
carry  satisfactorily  a  surface  top  which 
is  not  easily  destroyed  as  is  the  gravel 
top  itself,  has  been  proven  to  be  satis- 
factory under  the  modern  auto  and  truck 
traffic  and  the  object  of  this  report  per- 
taining to  those  improved  gravel  streets 
Is  the  following: 

1.  Recommendations  as  to  the  types 
of  top  surface  with  which  these  improved 
gravel   streets   may   be   covered. 

2.  An  appeal  to  the  citizens  of  Grand 
Rapids  who  live  on  these  improved  gravel 
streets  to  have  these  streets  covered  with 
a  permanent  top  as  soon  as  possible  in 
order  to  improve  generally  the  streets  in 
the  city  of  Grand  Rapids. 

meet  Asphalt  Top 
The  most  satisfactory  type  of   surface 
top    which    can   be   put   on    these   gravel 


streets  is  that  of  sheet  asphalt.  In  ap- 
plying this  the  surface  of  the  gravel  street 
i.s  first  scarified  and  then  rerolled  in  order 
to  restore  as  near  as  possible  the  original 
contour  of  the  street  and  to  make  its 
surface  smooth  in  order  to  receive  the 
top  surface.  After  this  surface  has 
thoroughly  dried  the  asphalt  binder 
course  of  1%  ins.  is  applied  and  following 
this  the  l>/o  ins.  of  sheet  asphalt  topping 
is  placed  on  the  binder  and  the  surface 
is  then  properly  rolled  to  a  smooth  and 
even  finish. 

The  cost  of  this  type  of  topping  is  be- 
tween $3  and  $3.50  per  running  foot  of 
property  and  arrangements  may  be  made 
with  the  city  to  place  this  on  a  five  year 
plan  so  that  for  a  40  ft.  lot  the  approxi- 
mate cost  would  be  from  $24  to  $28  per 
year  for  five  years. 

With  this  type  of  topping  it  is  safe 
to  say  that  r.o  maintenance  work  will  be 
required  on  the  street  for  at  least  15 
years  after  the  top  has  been  put  on.  There 
are  sheet  asphalt  streets  in  the  city  which 
have  been  down  for  24  years,  and  un- 
doubtedly the  next  24  years  will  be  harder 
on  city  streets  than  tlie  last,  but  con- 
servatively speaking,  15  years  is  siiort 
enough  estimate  for  the  life  of  this  as- 
phalt topping. 

Bitnniiiious  Penetration  Top 
A  second  kind  of  topping  which  may 
be. used  on  this  type  of  improved  gravel 
or  macadam  street  is  a  bituminous  pene- 
tration top  and  may  be  either  a  tar  or 
an  asphalt  type  of  topping. 

In  this  type  of  top  the  base  is  pre- 
pared in  the  same  way  as  above  described 
for  the  sheet  asphalt  top.  but  after  the 
base  has  been  prepared  and  properly 
rolled  it  is  covered  with  2^,2  ins.  of 
crushed  hard  heads  or  limestone.  Fol- 
lowing this  hot  asphalt  or  tar,  as  the 
case  may  be,  is  poured  on  this  stone 
which  fills  the  voids  and  acts  as  a  binder 
to  hold  the  stones  together.  Following 
this  a  layer  of  smaller  stone  is  applied 
on  the  bituminous  material  and  it  is  then 
properly  rolled  and  the  entire  top  is 
bound  together  with  the  tar  or  asphalt. 

After  this  first  rolling  has  been  com- 
pleted the  entire  surface  is  then  covered 
with  a  coat  of  hot  tar  or  asphalt  and  a 
layer  of  pea  gravel  is  spread  on  this 
surface  coat  which  after  being  properly 
rolled  finishes  the  surface  and  produces 
a  very  presentable  type  of  top. 

The  approximate  cost  of  this  is  $1.75 
to  $2.25  per  running  foot  of  property 
which  on  a  five  year  plan  would  cost  the 
property  owner  for  a  40  ft.  lot  approxi- 
mately $14  to  $18  per  year  for  five  years. 
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There  is,  however,  a  decided  difference 
in  the  wearing  qualities  of  this  type  of 
topping  as  compared  with  the  sheet  as- 
phalt in  that  approximately  every  three 
years  a  new  seal  coat  of  pea  gravel  must 
be  put  on  this  type  of  top.  The  approxi- 
mate cost  of  this  seal  coat  is  25c  per 
running  foot  of  property  so  that  in  the 
course  of  15  years  in  which  nothing  must 
be  done  with  a  sheet  asphalt  top,  at  least 
five  seal  coats  must  be  applied. 

Considering  both  types  of  pavements  it 
may  be  said  that  the  ultimate  cost  at 
the  end  of  15  years  is  approximately  tfie 
same  in  each  case,  but  during  the  15 
years  the  sheet  asphalt  pavement  always 
presents  a  much  better  appearance  and  it 
is  more  satisfactory  in  every  respect  than 
the  penetration  type  of  street. 

It  is  safe  to  say,  therefore,  that  be- 
tween the  two  types  of  pavement  the 
sheet  asphalt  in  the  long  run  is  the  most 
satisfactory  and  economical,  although  the 
initial  cost  is  somewhat  greater  than  that 
of  the  penetration  top. 

All  of  the  members  of  the  committee 
who  have  signed  this  report  have  made  a 
personal  investigation  of  the  gravel  street 
situation  in  Grand  Rapids  and  are  unani- 
mously of  the  opinion  that  the  report  as 
rendered  is  the  correct  method  of  han- 
dling this  large  mileage  of  improved 
gravel  streets  which  is  being  worn  by 
automobile  traffic.  They  are  also  of  the 
opinion  that  this  should  be  done  as  soon 
as  possible  in  order  to  improve  the  gen- 
eral street  condition  in  Grand  Rapids. 


THE  COST  FACTORS  OF  CONSULT- 
ING ENGINEERING  PRACTICE 

Bi;     Phafles     B.     Young,     President     Central 
States  Engineering  Co.,  Muscatine,  la. 

(Editor's  Note:  We  were  greatly  inter- 
ested in  the  following  paper,  presented  by 
Mr.  Young  before  the  1921  meeting  of  the 
Iowa  Engineering  Society,  as  it  gives  an 
exceptionally  concise  summary  of  the  cost 
of  conducting  a  consulting  engineering 
business.  Inasmuch  as  we  have  a  great 
many  valued  readers  among  the  consult- 
ing engineers  we  especially  invite  discus- 
sion of  and  comment  upon  this  article. 
The  discussions  may,  of  course,  take  any 
direction  that  our  readers  may  elect.  It 
is  hoped,  also,  that  municipal  and  county 
engineers  and  other  officials  will  read  this 
article  and  thereby  appreciate  the  cost  of 
a  service  which,  to  be  satisfactory,  must 
always  be  accorded  adequate  compensa- 
tion.) 

In  attempting  to  analyze  the  subject  of 
cost  factors  in  engineering  practice  it  was 


discovered  that  the  cost  factors  are  of  a 
great  variety  and  are  dependent  upon  the 
class  of  service  that  an  engineer  in  prac- 
tice performs.  There  is  involved,  also, 
the  kind  of  organization,  the  kind  and  ex- 
tent of  trade  area  tributary  to  the  locality 
within  which  the  engineer  functions  and 
the  amount  of  energy  spent  in  educational 
work  of  clients  and  of  the  engineer,  him- 
self, in  continuance  of  business,  the  man- 
ner of  development  and  the  period  of  de- 
velopment. 

It  seems  that  there  is  no  general  method 
of  procedure  adopted  by  the  various  en- 
gineers, so  that  a  standardization  of  fac- 
tors could  not  be  made  applicable  to  each 
and  every  case. 

Classes  of  Consulting  Engineers 

It  is  therefore  necessary  to  divide  the 
engineers  into  seven  (7)  classes: 

Class  A,  an  engineer  who  may  or  may 
not  have  a  technical  education,  who  has 
office  at  home  and  operates  a  one  man 
practice. 

Class  B,  an  engineer  who  has  a  small 
office  and  employs  assistants  part  time 
and  operates  balance  of  time  in  one  man 
practice. 

Class  C,  an  engineer  who  has  business 
organization,  stenographer,  chief  engi- 
neer, and  departments,  employing  a  num- 
ber of  men  in  order  that  he  may  perform 
various  classes  of  service. 

Class  D,  an  engineer  who  holds  some 
position  which  provides  office  equipment 
and  salary  and  devotes  part  time  to  pri- 
vate practice. 

Class  E,  a  professor  who  devotes  excess 
time  to  private  practice  in  order  that  he 
may  gain  such  experience  as  will  make 
him  better  qualified  to  teach  the  subject 
which  he  has  in  hand. 

Cla.ss  F,  an  engineer  who  consults  only 
on  special  projects  and  confines  himself 
to  development  on  only  large  projects 
along  a  particular  line. 

Class  G.  an  engineer  who  does  some 
contracting  and  fills  in  his  time  practicing 
engineering. 

Cost  of  Engineering  Education 

It  might  seem  proper  at  this  time  to 
discuss  somewhat  the  cost  of  an  engineer- 
ing education  because  this  is  the  founda- 
tion for  a  lasting  superstructure  of  en- 
gineering practice.  Considering  that  the 
cost  of  a  college  education  is  $500  per 
year  and  that  some  classes  of  engineers 
would  require  a  four-year  course  and  some 
six  years,  some  engineers  would  acquire 
a  larger  part  of  their  education  from 
their  personal  ability  to  study  out  prob- 
lems in  their  own  way.  Really  when  you 
consider  education  in  engineering,  the 
practical  education  is  the  important  part. 
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Billy  Sunday's  diagnosis  of  an  educated 
man  Is,  a  man  who  knows  a  little  and 
knows  where  to  get  what  he  wants  when 
he  wants  it  and  knows  how  to  use  what 
he  gets  when  he  gets  it.  So  the  factor  of 
education  would  fluctuate  in  that  it  would 
depend  upon  a  man's  ability  to  apply  his 
knowledge  practically  before  It  could  be 
ascertained  what  the  value  is  of  that 
knowledge  to  his  business.  In  general, 
however. 

Class  A  would  require  4  years  at  $2,000, 
practical  experience  ?1,000. 

Class  B  would  require  4  years  at  $2,000, 
practical  experience  $1,500. 

Class  C  would  require  4  years  at  $2,000, 
practical  experience  $3,000. 

Class  D  would  require  4  years  at  $2,000, 
practical  experience  $5,000. 

Class  E  would  require  6  years  at  $3,000, 
practical  experience  $3,000. 

Class  F  would  require  6  years  at  $3,000, 
practical  experience  $3,000. 

Class  G  would  require  4  years  at  $2,000, 
practical  experience  $2,000. 

It  has  been  computed  that  25  per  cent 
of  their  time  is  all  that  classes  D  and  E 
could  devote  to  practice  because  of  other 
duties.  In  considering  practical  expe- 
rience, a  five-year  period  has  been  used. 
Necessary  Equipment 

Class  A,  tools  and  fixtures,  transporta- 
tion facilities,  $2,000. 

Class  B,  tools  and  fixtures,  transporta- 
tion facilities,  $3,000. 

Class  C,  tools  and  fixtures,  transporta- 
tion facilities  $1,500. 

Class  D,  tools  and  fixtures,  transporta- 
tion facilities  $3,000. 

Class  E,  tools  and  fixtures,  transporta- 
tion facilities  $1,000. 

Class  F.  tools  and  fixtures,  transporta- 
tion facilities  $2,000. 

Class  G,  tools  and  fixtures,  transporta- 
tion facilities  $3,000. 

Continuance  of  Business 
Ordinarily,  the  first  year  of  Class  A's 
time  furnishes  him  50  to  70  per  cent  em- 
ployment; second  year.  60  to  80  per  cent 
employment;  third  year,  full  time.  After 
the  third  year  he  usually  enters  into  Class 
B  and  continues  with  50  per  cent  assist- 
ants the  fourth  year,  75  per  cent  assist- 
ants the  fifth  year,  and  full  time  assist- 
ants the  sixth  year.  If  he  is  successful 
and  energetic  and  has  the  personality  and 
natural  ability  he  will  enter  the  seventh 
year  with  more  than  one  assistant  and  be 
in  Class  C.  In  the  tenth  year  of  practice 
he  has  good  chances  of  operating  three 
or  four  departments,  if  he  is  energetic. 

It  may  be  necessary  some  time  during 
this  career  for  him  to  enter  Class  D  in 


order  to  fill  in  part  time  in  some  position 
or  he  may  be  sidetracked  into  Class  E  for 
a  time  or  permanently.  There  is  also  a 
chance  of  sidetracking  into  Class  G,  but 
very  few  engineers  reach  Class  P  until 
after  long  years  of  experience.  Very 
often  Class  E  starts  in  Class  A  and  de- 
velops more  rapidly,  arriving  usually  in 
Class  F  after  he  has  the  business  ability. 
It  seemed  necessary  to  discuss  this  ques- 
tion because  these  facts  are  the  founda- 
tion for  considering  the  cost  factors  in 
engineering  practice,  and  it  almost  seems 
as  though  any  formula  which  might  be 
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created  would  consist  almost  wholly  of 
variables  and  very  few  constants.  In  solv- 
ing for  X,  which  would  represent  the  in- 
come of  the  various  classes,  only  general 
statements  can  be  made  which  would  be 
modified  by  the  various  conditions  entered 
into.  It  can  be  said,  however,  that  there 
are  items  which  enter  into  almost  every 
practice,  which  might  be  enumerated  as 
follows: 

Promotion   Expense 
This   item   covers   the   expense   of   pro- 
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moting  jobs,  dues  to  associations,  etc.  It 
Is  necessary  for  the  engineer  to  keep  up 
with  the  times  in  order  that  he  can  bet- 
ter serve  his  clients,  just  the  same  as  any 
lawyer,  dentist,  or  doctor,  who  is  a  pro- 
fessional man,  must  acquaint  himself 
with  the  newest  ideas.  He  must,  also, 
watch  the  change  of  personnel  of  different 
bodies  of  men  and  keep  them  in  touch 
with  his  qualifications  in  the  work  he  is 
doing  In  order  that  the  best  interests  of 
his  business  might  be  perpetuated. 

Bonds 
bonds,  which  amounts  to  1  per  cent  of 
the  penalty  of  the  bond  or  1  per  cent  of 
the  bond  required.  As  the  amount  of  the 
bond  furnished  is  fixed  by  the  parties  re- 
quiring the  bond,  this  is  an  indefinite  ex- 
penditure. The  amount  of  the  bond  is 
paid  by  the  engineer  and  is  an  item  of 
expense. 

Insjirance 

This  item  represents  the  cost  of  work- 
ing men's  compensation,  which  is  com- 
pulsory under  the  State  Law.  It  is  71c 
per  hundred  for  surveyors,  9  per  cent  for 
draftsmen,  2Vz  per  cent  for  engineers  on 
tile  ditches,  $3.75  per  hundred  for  engi- 
neers on  fioating  dredge  work,  $3.45  per 
hundred  for  engineers  on  suction  dredges 
and  other  classes.  This  item  fluctuates 
from  time  to  time. 

Traveling  Expense 

This  item  represents  the  expense  of 
traveling  to  jobs  you  do  not  get  and  visit- 
ing jobs  under  construction  in  order  to 
ascertain  information.  There  are  many 
trips  necessary  in  order  to  get  final  set- 
tlement on  the  work  after  it  is  completed. 
This,  also,  includes  expenses  to  society 
meetings  in  order  to  keep  up  with  the 
times. 

War  Taa: 

This  item  must  be  an  item  on  all  costs, 
as  it  represents  the  tax  not  only  on  profits 
but  also  on  telephone,  telegraph,  and  ex- 
press bills. 

Interest  on  Investment 

This   item  must  be  a  part  of  all   esti- 


mates of  cost  aniounting  at  present  to  7 
per  cent. 

Interest  on  Jois 

This  is  not  interest  on  investment  but 
Interest  only  on  money  borrowed  to  carry 
on  jobs  during  the  process  of  the  work. 
That  is,  engineers  must  receive  their 
wages  and  expenses  must  be  paid  regard- 
less of  whether  or  not  collections  are 
made.  Very  few  assistant  engineers  have 
enough  money  to  wait  until  preliminary 
expense  is  paid.  Again,  a  great  many 
warrants  must  be  discounted  from  1  to  4 
per  cent,  dependent  upon  the  credit  of  the 
project,  before  the  banks  will  cash  them, 
because  the  banks  have  to  hold  these  war- 
rants until  the  bond  issue  is  put  through. 
Many  warrants  are  marked  "Not  Paid  for 
Lack  of  Funds." 

Discount 

As  mentioned  above,  it  is  necessary 
sometimes  to  discount  warrants  and  hold 
bills  between  board  meetings.  Sometimes 
one  cannot  cash  these  warrants  for  sev- 
eral years. 

<7o6  Expense 

This  item  includes  miscellaneous  trans- 
portation of  men,  expense  of  lost  time  for 
men  receiving  steady  pay,  storage,  job  of- 
fice rent,  etc. 

Repairs 

This  includes  the  cost  of  repairs  to 
tools  and  equipment  and  tools  lost  or 
stolen. 

Depreciation 

Every  engineer  has  depreciation  on  his 
equipment  which  amounts  to  10  per  cent 
per  annum  on  the  cost  of  equipment.     In 
some  cases  this  should  be  doubled. 
Risk 

This  factor  is  indeterminate.  Some- 
times during  preliminary  surveys  the 
bills  are  not  paid.  The  preliminary  bond 
sometimes  is  insufficient  or  the  work  is 
held  up  by  legal  procedure  so  as  to  be 
detrimental  to  the  engineer's  pay.  The 
money  must  oftentimes  be  borrowed  for 
an  indefinite  time  to  carry  on  business 
and    discounts.       Fees    for    testimony    at 
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$1.35  to  $4  per  day  can  be  enforced  by 
law. 

Offlce  Expense 

This  Item  represents  stenographer,  rent, 
light,  heat,  janitor,  postage,  telephone,  tel- 
egraph, control  systems,  books,  supplies, 
advertising,  and  expenses  of  like  nature 
which  every  business  must  pay. 
Salaries 

This  question  of  salaries  would  be  a 
local  one  and  be  easily  determined  by  a 
summation  of  the  salaries  paid  during  the 
year,  but  it  is  hard  to  anticipate  just 
what  salaries  should  be  paid  on  any  par- 
ticular job  because  of  the  fluctuation  of 
the  other  factors  involved.  One  can  only 
draw  general  conclusions  after  a  definite 
experience  in  a  particular  locality  and 
after  a  careful  computation  of  costs  and 
the  various  factors  involved,  before  he  can 
determine  what  is  a  fair  amount  to  pay  in 
salaries.      It   is   often   hard   to   tell   until 


\ffeJ^rves  and  flucfuaf'ng  emploijft 

FIG.    3.      ORGANIZATION       OUTLINE 
FOR    CONSULTING    ENGINEERS. 

several  months  into  the  next  year's  busi- 
ness what  the  profit  of  the  business  is, 
until  all  the  collections  have  been  made 
for  the  previous  year  up  to  January  first. 
Sometimes  accounts  of  one  year  will  not 
be  paid  for  months  after  the  year's  work 
has  been  completed.  Therefore  the  deter- 
mination of  profit  cannot  definitely  be  as- 
certained until  one  knows  whether  or  not 
he  had  any  bad  accounts.  Many  a  busi- 
ness has  failed,  not  because  the  profit  was 
not  in  the  procedure  of  the  work,  but  be- 
cause the  accounts  of  the  business  could 
not  be  collected. 

Method  of  Cost  Keeping 
The  method  of  cost  keeping  which  we 
have  adopted  Is  to  make  out  a  ticket  in 
duplicate  for  each  job  performed  each  day. 
We  file  one  of  these  tickets  under  the 
client's  name  and  one  ticket  under  the 
employee's  name.  From  these  tickets  un- 
der the  employee's  name  we  make  up  his 
salary  and  from  the  tickets  under  the 
client's  name  we  make  up  the  client's  bill, 
which  might  consist  of  the  work  of  sev- 
eral men.  These  tickets  are  3x5  ins.  and 
can  be  filed  away  in  an  ordinary  3x5-in. 
card  index  box.  They  are  made  up  in  lit- 
tle books,  50  to  a  book,  and  each  man 
makes  out  his  own  ticket.  Fig.  1  is  a 
copy  of  the  form  which  we  use 


In  transferring  this  item  to  the  client's 
bill  it  Is  itemized  in  columns  of  Chief 
Engineer,  Assistant  Engineer,  etc.,  as 
shown  in  Fig.  2. 

No  material  is  secured  without  an  or- 
der and  this  keeps  the  amount  of  mate- 
rials purchased  on  the  stubs  of  our  order 
book.  This  way  we  are  able  to  keep  an 
Itemized  account  of  every  transaction  and 
every  item,  whether  it  be  transportation, 
time  on  promotion,  traveling  expense  or 
any  of  the  items  above  enumerated. 

One  factor  that  is  indeterminable  but 
must  be  taken  into  account  is  the  loyalty 
of  the  employee  and  his  adherence  to  the 
ethics  of  the  profession.  Oftentimes  this 
item  is  very  large  when  one  has  to  keep 
training  men  over  and  over  again  to  fill 
the  different  departments  of  the  work. 
While  it  is  always  a  source  of  gratifica- 
tion to  see  one's  employees  advance  there 
often  becomes  a  limit  to  the  amount  of 
salary  that  can  be  profitably  paid.  Often 
one  year  is  a  good  year  and  another  year 
is  a  bad  year,  so  that  the  cost  of  doing 
business  fluctuates  with  business  condi- 
tions, and  the  employee  not  having  the 
facts  at  hand  may  jump  at  conclusions 
and  often  attempt  to  supplant  the  em- 
ployer after  he  had  been  nursed  and  fed 
to  a  healthy  condition  by  a  well  meaning 
parent.  As  a  usual  thing,  this  class  of 
employee  receives  the  same  treatment 
when,  in  later  years,  he  fills  the  shoes  of 
his  employer. 

Profit  Sharing  Plan 
Whether  or  not  the  employer  would  re- 
ceive an  apportionment  of  the  profit 
would  depend  upon  his  loyalty,  his  atten- 
tion to  business  and  the  success  of  his 
work,  and  the  class  of  service  the  engi- 
neer performed.  And  again  it  would  de- 
pend upon  the  value  of  business  over  a 
period  of  years,  taking  the  good  years 
with  the  bad  years,  the  successful  collec- 
tions of  accounts,  and  the  education  of 
clients.  This  factor  of  education  of  clients 
would  fluctuate  greatly  with  the  need  for 
the  same.  'However,  any  business  needs 
to  educate  its  clients.  Very  few  clients  ' 
understand  the  functions  of  an  engineer, 
because  they  would  almost  need  to  be  en- 
gineers themselves  in  order  to  realize 
what  is  necessary  to  produce  certain  re- 
sults. The  clients  of  an  engineer  are 
just  like  any  ordinary  man  who  goes  to 
our  legislature.  They  cannot  be  expected 
to  be  versed  In  every  question  from  the 
boll-weavil  to  the  flying  machine,  but 
they  must  inform  themselves  upon  va- 
rious subjects  in  order  to  determine  their 
course  in  voting.  Likewise,  if  an  engi- 
neer does  not  give  his  clients  a  concep- 
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ti'retc/it'd  coriJition  of  Kenilworth  Avenue.   I'llla  Pari. 
III.,  before  the  use  of  Tarvia 


Picture  of  same  section  after  being  constructed  with 
"Tarvta-X."    Note  excellent  condition  of  road  today 


Good  Roads  Boost  Property  Values — 


"Y^OU  can  easily  see  how  Tarvia  has 
improved  property  values  along 
Kenilworth  Avenue,  Villa  Park,  a  pretty 
suburb  of  Chicago,  111. 

Here  was  a  stretch  of  road  that  was 
bumpy  and  "hard  going"  on  even  the 
best  of  days,  while  during  the  Spring 
thaw  and  after  a  heavy  rain,  it  was 
practically  impossible  to  navigate. 

That  was  its  condition  before  the  road 
authoritiesof  Villa  Park  turned  to  Tarvia. 
Tarvia  will  make  this  road  last  for  years. 
With  but  occasional  inexpensive  treat- 
ments with  "Tarvia-B"  as  the  traffic  de- 
mands it,  it  will  always  be  free  from  mud 
and  dust,  waterproof,  frost-proof  and 
traffic-proof.     It  has  increased  the  de- 


sirability of  the  abutting  property  many 
hundred  per  cent. 

For  these  reasons  Tarvia  streets  have 
the  hearty  approval  of  taxpayers  every- 
where. The  story  of  Kenilworth  Ave- 
nue is  being  repeated  in  many  cities  and 
towns  all  over  the  country. 

Tarvia  is  a  coal-tar  preparation  for  use 
in  constructing  new  macadam  roads  or 
repairing  old  ones.  One  Tarvia  road 
in  your  community  will  prove  to  you 
and  your  townspeople  how  Tarvia  roads 
increase  property  values  and  decrease 
taxes. 

Illustrated  booklet  telling  about  the  vari- 
ous Tarvia  treatments  free  on  request. 


For  Road  Construct/on 
Repair  and  Maintenance 


Special  Service  Department 
This  company  has  a  corps  of  (rained 
engineers  and  chemists  who  have 
given  years  of  study  to  modern  road 
problems.  The  advice  of  these  men 
may  be  had  for  the  asking  by  any  one 
interested.  If  you  will  write  to  the 
nearest  office  regarding  road  prob- 
lems and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  at- 
tention. 


N.«  Vo.k 
D.i.i..r 


THf    hARRf.ri  COMPANY.  I 


The 


Company 
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tion  of  engineering  service,  then  he  can- 
not expect  much  business.  It  is  my 
opinion  that  the  education  of  clients  is 
one  of  the  largest  factors  of  cost  which 
enters  into  the  engineering  practice. 
Organization  Outlines 
Engineers  operating  in  Class  C,  espe- 
cially, must  devise  some  operating  plan 
or  method  of  operation  and  feed  it  down 
to  the  different  departments  in  some  sys- 
tematic method.  There  is  a  cost  factor 
here,  then,  of  devising  ways  and  means 
economically  to  transmit  the  responsibil- 
ity to  the  various  departments.  Quite  a 
bit  of  money  can  be  saved  clients  where 
men  in  different  departments  are  epe- 
rienced  and  advanced  in  a  particular  class 
of  work,  thus  rendering  competent  service 
which  could  not  be  otherwise  rendered 
by  one  engineer  who  would  not  be  versed 
in  all  kinds  of  engineering  business.  This 
factor,  then,  would  aid  in  the  economic 
carrying  out  of  a  project  of  larger  mag- 
nitude. We  are  showing  in  Fig.  3  an  or- 
ganization outline  which  might  be  a  fac- 
tor in  successful  operation,  consequently 
a  factor  of  cost. 

Summarp 

An  attempt  has  been  made  in  the  fore- 
going discussion  to  present  the  factors  of 
cost  in  order  that  any  engineer  in  busi- 
ness may  apply  those  factors  of  a  cost 
keeping  system  and  thus  over  a  period 
of  years  localize  different  cost  factors  to 
the  class  of  business  he  performs  and  to 
the  community  in  which  he  operates.  An 
attempt  has  also  been  made  to  set 
out  as  nearly  as  possible  the  sep- 
aration of  cost  factors  encountered 
in  each  class  of  business  enumer- 
ated. It  is  needless  to  say  that  it  is 
necessary  to  estimate  a  number  of  these 
factors,  but  with  the  factors  at  hand  any 
engineer  will  be  able  to  fill  in  his  own 
table  and  to  recognize  that  such  factors 
exist  if  he  has  not  previously  realized  it. 
Some  of  the  factors  may  not  be  involved 
in  some  classes  of  business,  but  the  en- 
gineer in  practice  can  select  those  fac- 
tors which  are  applicable  to  his  particular 
class  and  ultimately  arrive  at  his  own 
conclusions.  It  has  been  recognized  that 
the  reason  why  computations  vary  in  en- 
gineering lines  is  because  engineers  do 
not  operate  on  the  same  basis  and  do  not 
perform  the  same  service  for  a  given 
price.  Engineers  do  not  all  have  the 
same  will  power  to  put  projects  across 
under  adverse  conditions.  So  the  per- 
centage of  "I  will  do  it"  which  a  man 
possesses  would  be  a  factor  in  the  cost. 
This  is  a  larger  factor  than  might  be  an- 
ticipated at  first  sight.     It  has  been  said 


that  if  all  engineers  engaged  their  serv- 
ices on  the  same  basis  that  ultimately  the 
engineering  profession  would  receive 
what  It  is  justly  entitled  to  for  services 
rendered  and  the  clients  would  better  un- 
derstand what  they  were  receiving  for  the 
price  they  paid.  The  existence  of  this  con- 
dition has  caused  the  writer  to  attempt 
to  analyze  cost  factors  in  order  that  a 
basis  for  standardization  could  be  ar- 
rived at  with  a  view  to  rendering  some 
small  service  to  the  engineering  profe.s- 
sion  as  a  whole  and  to  the  general  pub- 
lic as  well. 


PLANTING  TREES  ALONG   PENN- 
SYLVANIA HIGHWAYS 

During  the  last  few  weeks  the  Penn- 
sylvania State  Highway  Department  has 
planted  a  large  number  of  American  elms 
and  sugar  maples  along  State  Route  No. 
123,  between  Gettysburg  and  Harrisburg. 
The  planting  of  several  miles  of  trees 
was  under  the  direction  of  attaches  of 
the  State  Forestry  Department. 

"It  is  our  aim  eventually,"  said  High- 
way Commissioner  Sadler,  "to  beautify 
the  main  highway  routes  in  Pennsylvania 
through  the  intelligent  planting  of  shade 
trees." 

A  tentative  plan  has  been  worked  out 
with  the  Forestry  Department  whereby  a 
comprehensive  system  of  planting  trees 
along  State  Highway  Routes  will  be  taken 
up.  The  Highway  Commissioner  will 
designate  the  highway  to  be  planted  and 
the  particular  section  Involved. 

The  Commissioner  of  Forestry  will 
make  a  survey  of  the  planting  site,  recom- 
mending the  species  to  be  planted:  and 
giving  in  detail  the  planting  operation, 
such  as  distance,  care  of  stock,  size  and 
depth  of  holes,  setting  of  the  trees,  fer- 
tilizers, staking  of  the  trees,  planting 
crew,  necessary  tools,  approximate  time 
required  and  other  details. 

The  State  Foresters  will  direct  opera- 
tion and  inspect  the  trees  from  time  to 
time,  giving  instructions  concerning  the 
subsequent  care  and  treatment. 

In  order  to  make  a  real  success  of 
this  work  it  will  be  necessary  to  obtain 
the  complete  co-operation  of  the  adjacent 
land  owners,  obtaining  their  permission 
to  remove  undesirable  trees  along  the 
highways  right-of-waj'  which  are  4  ins.  or 
over  In  diameter  2  ft.  above  the  ground. 
The  co-operation  of  companies  operating 
overhead  service  lines  will  also  be  neces- 
sary. The  trees  will  be  furnished  by  the 
Forestry  Department  as  fast  as  they  be- 
come available  from  the  State  Nursery. 
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WATER  TREATMENT  FOR  SMALL 
MUNICIPALITIES 

By  E.  M.  Partridge,  Chief  Chemist,  The  Re- 
finite  Co.,  Omaha,  Nebraska. 

As  the  possibilities  and  benefits  of  im- 
proving water  supplies  become  better 
known,  water  treatment  is  becoming  more 
common  among  the  smaller  towns  and 
cities.  The  first  consideration  is  to  make 
certain  that  the  water  is  a  safe  one  to 
drink  and  free  from  disease  producing 
organisms.  However,  the  water  need  not 
be  hygienically  unsafe  before  treatment 
is  desirable.  A  "safe"  water  may  be  so 
muddy  or  colored  as  to  be  distasteful. 
The  removal  of  suspended  matter  and 
color  and,  at  times,  iron  and  dissolved 
gases  as  well,  will  improve  its  appear- 
ance and  give  it  a  pleasing  taste  and 
smell.  At  times,  it  is  necessary  to  neu- 
tralize acid  mine  waters  or  to  counteract 
pollution  from  neighboring  cities  or  Indus- 
trial plants.  As  the  industrial  value  and 
other  advantages  of  soft  water  become 
better  known,  the  inclusion  of  softening 
as  one  of  the  objects  of  treatment  Is 
more  common. 

The  treatment  necessary  varies  with  the 
conditions,  but  always  involves  the  em- 
ployment of  certain  fundamental  prac- 
tices to  accomplish  the  various  results 
desired.  Depending  upon  the  amount  and 
nature  of  impurities  present,  the  methods 
or  combination  of  methods  chosen  varies. 
The  impurities  present  will  be  either  in 
suspension  or  solution.  If  they  be  in  solu- 
tion, means  must  be  found  to  precipitate 
them  in  Insoluble  form  when  they  may 
be  handled  in  the  same  manner  as  the 
matter  already  in  suspension.  Matter  in 
suspension  is  removed  through  sedimen- 
tation and  filtration.  Sedimentation  or 
filtration  are  assisted  by  the  aid  of  chemi- 
cals which,  acting  as  coagulants,  draw 
the  finer  particles  together  into  larger 
aggregates  and  allow  them  either  to  set- 
tle more  rapidly  or  be  more  easily  filtered. 
In  the  processes  of  sedimentation  and  fil- 
tering, or  softening  and  filtering,  if  prop- 
erly handled,  it  is  possible  to  get  an  al- 
most complete  removal  of  bacteria  from 
the  water.  To  insure  complete  steriliza- 
tion of  the  water,  additional  treatment  in 
the    form    of    chlorination,    ozonation    or 


the    rays    of    ultra    violet    light    may    be 
given. 

Water  Treatment  Processes 
The  various  processes  may  be  listed  as 
follows.     They    do   not   necessarily   come 
in  the  sequence  given,  nor  are   they  all 
necessary  for  any  given  water. 

1.  Aeration — Allows  dissolved  gases  to 
escape  and  oxidizes  iron  present  in  solu- 
tion to  an  insoluble  form  which  may  then 
be  handled  as  suspended  matter. 

2.  Addition  of  lime  and  soda — To  ren- 
der soluble  impurities  insoluble,  so  that 
they  can  be  removed  by  sedimentation 
and  filtration.  Removes  Iron  and  hard- 
ness and  serves  as  coagulant. 

3.  Addition  of  coagulants — To  collect 
the  fine  floating  particles  into  larger 
masses  so  that  they  will  settle  and  filter 
with  greater  ease.  May  be  used  to  cor- 
rect alkalinity  after  lime-soda  treatment. 

4.  Sedimentation. 

5.  Filtration. 

6.  After  treatment  by  ultra-violet  light, 
chlorination  or  ozonation. 

Treatment  of  Surface  Waters 
Many  water  treating  plants  are  in  the 
main,  filtration  plants  alone.  The  water 
is  handled  first  in  settling  basins  where, 
with  the  aid  of  a  coagulant,  a  large  part 
of  the  suspended  matter  present  is  set- 
tled out  and  deposits  on  the  floor  of  the 
settling  basins.  It  Is  then  passed  to  a 
sand  filtration  plant  either  of  the  gravity 
or  pressure  type. 

There  have  been  many  articles  written 
on  the  subject  of  sand  filtration.  The  art 
is  well  understood  and  in  application  in 
numerous  instances.  In  the  list  of  pos- 
sible steps  in  water  treatment  given,  it 
will  be  noticed  that  the  third,  fourth  and 
fifth  steps  mentioned  are  stressed  in  this 
form  of  treatment  namely:  Addition  of 
coagulants;  sedimentation;  and  filtration. 
The  addition  of  lime  and  soda  may  oc- 
cur and  result  in  some  softening  action 
on  the  water,  but  when  the  plant  is  in- 
tended primarily  as  a  filtration  plant, 
these  chemicals  are  added  if  at  all,  to 
insure  a  sufllcient  alkalinity  in  the  water 
properly  to  decompose  the  coagulants 
added.     The  coagulants  used  are  soluble 
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salts,  which,  when  brought  in  contact  with 
alkaline  salts,  are  decomposed  with  the 
formation  of  an  insoluble  hydrate  which 
acts  as  the  coagulating  medium.  When 
alum  or  sulphate  of  alumina  is  used,  the 
native  alkalinity  of  the  water  serves  as 
the  decomposing  agent,  or  if  this  be  in- 
sutHcient,  soda  may  be  added.  When  sul- 
phate of  iron  is  used  as  the  coagulant, 
it  is  necessary  to  add  hydrated  lime,  since 
iron  sulphate  does  not  react  very  satis- 
factorily with  natural  alkalinity  in  water. 
The  point  to  be  observed  is  that  but 
relatively  small  amounts  of  chemicals  are 
added,  just  sufficient  to  form  a  coagulum 
which  aids  in  settling  out  the  suspended 
matter  before  the  water  is  Altered.  This 
coagiilum  serves  the  further  purpose  of 
building  up  of  a  gelatinous  coating  on 
the  sand  particles  in  the  upper  portion 
of  the  filter  bed.  This  coating  of  gelatinous 
matter  on  the  sand  particles  increases 
materially  the  efficiency  of  the  sand  bed; 
with  it  present  the  filter  can  remove  the 
finest  suspended  matter  and  also  absorb 
coloring  matter,  odor  and  tasies. 

This  type  of  treatment  is  especialb'' 
adapted  to  the  betterment  of  surface  sup- 
ply waters  which  are  very  apt  to  carry 
more  or  less  silt,  clay  and  other  matter 
giving  it  often  a  high  turbidity.  It  is 
the  ordinary  form  of  treatment  for  river 
waters  and  is  now  used  with  satisfactory 
results  at  many  cities  located  on  the 
banks  of  streams.  Such  waters  are  gen- 
erally more  or  less  soft,  the  waters  han- 
dled being  often  but  a  few  grains  hard 
and  generally  less  than  ten  grains  hard. 

Disadvantages  of  Many  Well  Waters 
Many  of  our  smaller  cities,  however,  are 
not  located  on  streams  which  will  give 
them  water  of  a  desirable  type.  They  find 
it  necessary  to  depend  on  water  pumped 
from  driven  wells.  They  may  be  for- 
tunate enough  to  locate  a  water  supply 
which  is  entirely  suitable  for  use  but  well 
water  is  very  apt  to  have  certain  disad- 
vantages. It  is  likely  to  be  charged  with 
an  excess  of  carbon  dioxide  which  causes 
the  water  to  dissolve  iron  from  the  iron 
piping  used  to  carry  it,  making  "red 
water"  and  giving  rise  to  stains  on  the 
plumbing  fixtures.  It  often  contains  con- 
siderable iron  in  solution  when  drawn: 
the  water  will  be  clear  at  first,  but  on 
standing  will  turn  yellow  through  pre- 
cipitation of  the  iron  on  the  escape  of 
the  carbon  dioxide  gas  which  held  it  in 
solution  in  its  natural  state. 

Again  such  water  is  often  undesirably 
hard,  the  lime  and  magnesia  in  the  water 
rendering  it  very  unsatisfactory  for  use. 
It   consumes   large  amounts   of   soap   be- 


fore a  lather  can  be  formed  with  it  and 
gives  large  amounts  of  gummy  soap 
curds.  The  hardness  causes  scale  in 
boilers  and  water  heaters,  sometimes  clos- 
ing hot  water  pipes  entirely.  It  cannot 
be  used  to  manufacture  good,  clear  ice 
and  proves  itself  objectionable  in  numer- 
ous other  ways.  Well  waters  of  this  type 
are  not  apt  to  be  contaminated  with  ob- 
jectionable bacteria  and  organic  matter 
in  solution,  their  faults  are  more  apt  to 
be  in  their  corrosiveness,  iron  content  and 
hardness. 

Aeration 

If  it  be  desired  to  remove  only  the  Iron 
and  corrosive  properties  of  the  water, 
thorough  aeration  followed  by  sedimenta- 
tion and  filtration  may  be  all  that  is 
needed.  Aeration  may  be  given  by  spray- 
ing the  water  into  a  settling  basin  or  by 
allowing  it  to  trickle  down  over  a  series 
of  baffle  plates.  The  effect  is  to  release 
the  carbon  dioxide  from  the  water  and 
throw  the  iron  out  of  solution  so  that 
it  may  be  readily  filtered  off  by  a  sand 
filter.  Enough  carbon  dioxide  escapes 
during  the  process  to  reduce  the  corro- 
sive properties  of  the  water  to  a  negligi- 
ble degree. 

Water  Softening 

This  treatment  does  not  soften  the 
water.  If  in  addition,  it  is  desired  to 
soften  the  water,  this  treatment  will  not 
suffice.  A  treatment  approximately  that 
first  outlined  involving  the  steps  of  (1) 
the  addition  of  coagulants,  (2)  sedimenta- 
tion and  (3)  filtration  is  necessary.  The 
treatment  differs  in  that  instead  of  add- 
ing just  the  chemicals  which  cause  coagu- 
lation, sufficient  lime  or  lime  and  soda 
is  added  materially  to  reduce  the  hard- 
ness of  the  water.  Softening  may  be  very 
desirable,  but  the  cost  of  softening  too 
high  to  be  practical  and  the  water  after 
softening  of  undesirable  quality. 

The  question  of  whether  or  not  soften- 
ing is  practical  and  desirable  must  be 
settled  on  the  score  of  the  nature  of  the 
water.  The  method  of  treatment  is  to 
add  sufficient  lime  and  soda  to  the  water 
to  react  with  the  hardness  and  effect  the 
desired  softening,  to  pass  the  water  into 
a  properly  designed  sedimentation  tank 
where  the  precipitate  formed  may  settle 
out,  to  add  sufficient  iron  sulphate,  niter 
cake  or  similar  substance  to  neutralize 
the  excess  alkalinity  of  the  softened 
water  and  prevent  after  precipitation 
from  it  and  finally  to  filter  and  deliver  it 
for  use.  The  addition  of  lime  and  soda 
to  water  to  soften  it  is  now  a  well 
known  process,  but  a  brief  explanation 
of  the  process  may  not  be  out  of  place. 
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The  Lime  and  Soda  Process 
Hardness  In  water  is  due  to  the  pres- 
ence of  dissolved  salts  of  lime  and  mag- 
nesium. The  salts  commonly  found  are 
the  bicarbonates  and  the  sulphates  of  lime 
and  magnesium.  Occasionally,  chlorides 
are  present  in  considerable  amount.  In 
addition  to  these  salts  causing  hardness, 
we  may  find  the  bicarbonates,  sulphates 
or  chlorides  of  sodium.  In  large  amounts 
they  are  objectionable,  but  they  do  not 
destroy  soap  or  form  scale  as  do  the 
hardening  salts.  When  calcium  and  mag- 
nesium are  present  in  the  bicarbonate 
form,  they  are  in  effect  present  as  in- 
soluble limestone  or  dolomite  made  solu- 
ble and  held  in  solution  by  carbon  dioxide. 
For  instance,  calcium  carbonate  or  lime- 
stone, an  almost  insoluble  substance,  dis- 
solves readily  in  water  containing  an  ex- 
cess of  carbon  dioxide,  the  carbon  dioxide 
uniting  with  it  to  form  soluble  calcium 
bicarbonate.  Any  process  which  will  re- 
move this  carbon  dioxide  will  render  the 
limestone  again  insoluble. 

Temporary  Hardness 
If  we  heat  the  water.  It  will  be  driven 
off  and  the  limestone  becoming  insoluble, 
will  settle  out  of  the  water.  This  is  the 
cause  of  the  "furring"  of  kettles  and  be- 
cause bicarbonate  hardness  is  thus  easily 
removed  by  boiling.  It  is  called  temporary 
hardness.  The  addition  of  lime  to  unite 
with  the  carbon  dioxide  will  effect  the 
same  result.  The  lime  unites  with  the 
carbon  dioxide  to  form  a  fresh  amount 
of  limestone  and  this,  together  with  the 
limestone  already  present  and  now  made 
insoluble  through  losing  its  carbon  diox- 
ide, comes  out  of  solution.  When  tem- 
porary hardness  is  thus  removed  by  the 
addition  of  lime,  not  only  does  the  lime 
added  come  out  of  the  water  as  an  in- 
soluble precipitate,  but  something  in  the 
water,  the  calcium  bicarbonate,  is  re- 
moved, the  total  dissolved  content  of  the 
water  being  less  after  treatment  than  be- 
fore. 

Permanent  Hardness 
If  any  sulphate  or  chloride  hardness  be 
present,  boiling  the  water  will  not  affect 
it.  It  is,  therefore,  called  permanent 
hardness.  For  instance,  a  water  contain- 
ing dissolved  calcium  sulphate  or  gypsum 
will  have  just  as  much  of  this  substance 
present  after  boiling,  as  before,  and  in 
unchanged  form.  The  addition  of  lime 
does  not  affect  it  either. 

To  soften  water  containing  calcium  sul- 
phate we  add  soda.  The  calcium  sulphate 
and  soda  possess  together  chemical  group- 
ings  from   which    insoluble   calcium   car- 


bonate or  limestone  can  be  formed.  The 
calcium  sulphate  furnishes  the  calcium 
and  the  soda  which  is  sodium  carbonate, 
furnishes  the  carbonate  radical.  When 
they  are  mixed  a  white  cloud  appears 
which  is  the  calcium  carbonate  forming 
and  precipitating,  but  the  fact  must  be 
remembered  that  something  remains  in 
the  water.  The  remainder  of  the  soda  and 
of  the  calcium  sulphate  or  gypsum  form 
sodium  sulphate  (Glauber's  Salts)  and  re- 
main in  solution.  This  happens  when- 
ever permanent  hardness  is  softened  by 
the  addition  of  soda.  The  hardness  is  re- 
moved but  a  soluble  though  non-haraen- 
ing  salt  appears  in  its  place.  This  is  dif- 
ferent from  softening  temporary  hard- 
ness with  lime  when  a  removal  of  the 
hardness  is  effected  without  a  substitu- 
tion of  a  corresponding  sodium  salt.  In 
case  the  temporary  or  permanent  hard- 
ness present  is  due  to  magnesium  salts 
instead  of  calcium  salts,  the  processes  in- 
volved are  exactly  the  same  except  that 
lime  is  first  added  to  change  the  magne- 
sium salt  to  a  calcium  salt. 
Treatments  for  Temporary  and  Perma- 
nent Hardness 

Thus,  in  general  it  may  be  said  that 
temporary  hardness  requires  lime  treat- 
ment, and  permanent  hardness  requires 
soda  treatment,  while  lime  in  addition  is 
required  when  the  hardness  is  due  to  mag- 
nesium salts  whether  present  as  tempo- 
rary or  permanent  hardness.  Further- 
more, when  temporary  hardness  is  treat- 
ed, it  is  removed  from  the  water  but  when 
permanent  hardness  is  treated,  it  is  rather 
converted  into  an  equivalent  amount  of  a 
non-hardening  salt,  no  actual  reduction  in 
the  total  solid  content  of  the  water  oc- 
curring. It  is  apparent  that  the  cost  of 
chemicals  to  treat  the  water  will  vary,  not 
only  in  proportion  to  the  hardness  of  the 
water,  but  also  according  to  the  kind  of 
treatment  that  must  be  given,  whether 
chiefly  lime  treatment  or  chiefly  soda 
treatment  since  soda  is  more  expensive 
than  lime.  Furthermore,  the  desirability 
of  treatment  when  a  large  amount  of  per- 
manent hardness  is  present  so  that  con- 
siderable sodium  salts  will  be  left  in  the 
water  after  treatment  is  a  matter  of 
doubt. 

Waters   of  Equal  Hardness   Vary  in 
Treatment  Cost 

To  illustrate  how  waters  of  almost 
equal  hardness  may  vary  as  regards  cost 
of  treatment,  depending  on  the  form  in 
which  the  hardne.ss  is  present,  we  will 
cite  two  examples. 

A  well  at  Ross,  Florida,  analyzes  as  fol- 
lows: 
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Suhstanc*.  Grait..>=  Der  Gal 

Calcium   bicarbonate    15.38 

Calcium  sulphate    3.54 

Magnesium  sulphate  10.43 

Sodium   sulphate    2.74 

Sodium    chloride     2.30 

Aluminum    oxide    -26 

Iron  oxide   03 

Silica    1-54 

Carbon  dioxide    -70 

In  terms  of  calcium  carbonate,  it  has 
a  total  of  20.79  grains  per  gallon. 

Compare  with  this,  the  water  from  a 
well  at  Lafayette,  Indiana: 

Substance  Grains  per  Gal. 

Calcium   bicarbonate    ^?'i2 

Maprniesium  bicarbonate    9-'6 

Magnesium    sulphate    -44 

Sodium    sulphate    3.04 

Sodium  chloride   1.30 

.-Muminum   oxide    -20 

Iron  oxide  J? 

Silica    SS 

Carbon   dioxide    1.00 


Rpquires    for    treatment    per    l.Onn 
gallons — 2.56    lbs.    hydrated    lime 

@  8c  $2,048 

1.91  lbs.  soda  @  2c 3.82 

Cost  treatment  per  1,000  gals $5,868 


made  before  stating  a  price  show  neces- 
sity of  considering  local  conditions  before 
an  exact  cost  can  be  determined.  The 
prospect  outlined  shows  that  the  cost  is 
not  so  great  but  that  when  the  advantages 
of  soft  water  become  more  fully  appre- 


Requires    for    treatment    per    1.000  • 
gallons — 3.47     lbs.    hydrated    lime 

(g!  8c   $2,776 

.06  lbs.  soda  @  2c 12 

Cost  treatment  per  1,000  gals $2,896 


In  terms  of  calcium  carbonate,  it  has  a 
total  hardness  of  20.57. 

Here  then  we  have  two  waters,  one 
20.79  grains  hard,  the  other  20.57  grains 
hard.  It  will  be  noted,  however,  that  a 
relatively  large  part  of  the  hardness  in 
the  first  water  is  sulphate  hardness,  while 
the  hardness  of  the  second  water  is  main- 
ly carbonate  hardness.  The  first  water 
will  require  2.56  lbs.  of  lime  and  1.91  lbs. 
of  soda  for  treatment  of  each  1,000  gals. 
The  second  water  will  require  3.47  lbs. 
of  lime  and  .06  lbs.  of  soda  for  each 
1,000  gals.  At  $16  a  ton  for  hydrated 
lime  and  ?40  a  ton  for  soda  this  would 
make  the  cost  of  treating  the  first  water 
5.868  cts.  per  1,000  gals,  and  2.896  cts. 
per  1,000  gals,  on  the  second  water,  or 
in  other  words,  with  two  waters  of  the 
same  total  hardness,  the  cost  of  chemicals 
to  treat  them  may  be  twice  as  much  in 
one  instance  as  the  other.  With  waters 
of  greater  hardness,  the  cost  of  treatment 
is  proportionally  greater.  When  estimat- 
ing total  cost  of  treatment  by  this  method 
a  fair  amount  to  consider  for  treatment  is 
a  million  gallons  a  day. 

The  cost  of  handling  this  amount  of 
water  aside  from  the  cost  of  the  chemicals 
but  allowing  for  attendants  to  operate  the 
plant,  depreciation  on  the  equipment, 
maintenance  and  power  for  operation  will 
be  close  to  2  cts.  per  1,000  gals.  If  we 
consider  handling  the  more  favorable  of 
the  two  waters  mentioned  above  we  may 
expect  then  a  cost  of  approximately  5 
cts.  per  1,000  gals,  with  an  initial  invest- 
ment of  $15,000  for  the  softening  equip- 
ment when  the  plant  is  to  be  built  to 
handle  1,000,000  gals,  per  day  of  20  grain 
water  in  which  the  hardness  is  mainly 
temporary  hardness. 


The  many  conditions  which  must  be 
ciated  we  may  expect  to  see  a  great  de- 
velopment along  this  line.  The  lime-soda 
treatment  will  leave  the  water  in  an  al- 
kaline condition  which  is  objectionable  in 
taste  to  some  people.  This  feature  can, 
however,  be  eliminated  by  the  addition 
of  neutralizing  chemicals  after  the  soften- 
ing is  completed. 

Cost  of  Treatment 
The  cost  of  treating  a  water  in  this 
manner  is  thus  not  prohibitive.  The 
exact  cost  will  vary  with  local  conditions 
but  an  approximation  from  figures  at 
hand  may  be  made  as  follows.  A  city 
of  6,000  inhabitants  using  on  an  average 
of  160  gals,  of  water  per  capita  per  day 
might  be  rated  as  using  1,000,000  gals,  of 
water  per  day.  A  lime-soda  water  sof- 
tener complete  with  chemical  tanks  to 
add  the  necessary  chemicals,  of  sufficient 
size  to  allow  ample  settling  space  and 
with  a  filter  which  with  proper  handling 
will  deliver  a  clear,  softened  water  free 
from  objectionable  taste  can  be  built  for 
not  more  than  $15,000. 


ECONOMIES  OF  THE  BOILER  ROOM 

By  John    M.    Drabell,    Mechanical    and    Elec- 
trical Engineer,  loica  Railway  and  Light 
Co.,  Cednr  Raj}id.'i,  Iowa. 

It  is  my  intention  to  sketch,  briefly, 
some  of  the  things  that  can  be  done  in 
every  boiler  plant  in  order  to  better  its 
operation  and  economies.  Boilers  in  gen- 
eral divide  themselves  into  two  classes: 
water  tube,  in  which  the  water  is  con- 
tained inside  the  tube  and  the  gases  from 
the  furnace  pass  over  the  outside  of  the 
tube  and  the  horizontal  return  tubular 
boiler  in  which  the  water  surrounds  the 
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tube  and  the  hot  furnace  sases  are  ex- 
posed to  the  shell  of  the  boiler  and  also 
pass  through  these  tubes,  or  Hues  as  they 
are  called.  In  discussing  economies  that 
can  be  effected,  the  writer  will  point  out 
at  different  times  the  relative  effects  of 
different  conditions  on  each  type  of  boiler. 

In  the  design  of  a  great  many  power 
plants,  both  very  small  and  very  large, 
the  boiler  room  has  not  received  the  at- 
tention that  it  should  have  received,  with 
the  result  that  it  has  not  been  a  particu- 
larly desirable  place  to  work  and  a  great 
many  operators  of  power  plants  have  been 
too  prone  to  consider  that  any  old  kind 
of  labor  was  good  enough  for  the  boiler 
room,  that  all  it  required  was  a  strong 
back  and  a  weak  mind,  and  that  if  the 
man  could  merely  shovel  in  a  large  quan- 
tity of  coal  during  the  working  hours, 
he  was  a  good  fireman. 

Ventilation,  light,  fresh-air,  lockers,  and 
washing  facilities  for  the  men  cost  but 
little  and  go  a  long  way  toward  raising 
the  morale  of  the  boiler  room  force.  A 
clean,  light,  airy  boiler  room  will  attract 
good  men,  whereas  a  dirty,  dark  hole  in 
the  ground  will  attract  no  one  who  can 
get  a  job  anywhere  else,  so  if  you  want 
to  build  up  the  efficiency  of  the  boiler 
plant,  first  provide  some  decent  working 
conditions  for  the  men  and  an  attractive 
wage.  A  fireman  can  waste  in  one  day  In 
a  power  plant  his  entire  month's  wage, 
80  pay  somewhat  more  than  common  la- 
bor's wages  and  you  will  start  to  bring 
about  the  desired  results. 

Causes  of  Losses 

What  are  the  losses  that  occur  In  a 
boiler  plant?  They  may  be  enumerated 
as  follows: 

Dirt 

Both  inside  and  out  on  boiler  tubes: 
Accumulation  of  scale  on  boiler  shells  and 
drums.  This  is  indicated  by  a  high  flue 
gas  temperature  and  also  can  be  readily 
observed  by  even  the  slightest  inspec- 
tion. 

Air  Leaks  in  Boiler  Settin,gs 

Too  much  attention  cannot  be  paid  to 
cracks  in  boiler  settings  and  as  soon  as 
one  is  noted,  it  should  be  immediately 
plastered  up.  There  are  many  good  makes 
of  plastic  compound  carried  on  the  mar- 
ket for  sealing  up  boiler  settings  and 
maintaining  them  permanently  tight. 
Ash  Pits 

On  stoker  fired  boilers,  the  ash  pits 
and  doors  must  be  as  tight  as  the  settings 
for  if  not.  air  will  leak  in  and  cause  a 
loss  in  efficiency.  On  hand-fired  boilers, 
the  ash  pit  doors  should  be  removed  aS 
there  is  a  tendency   for  the   firemen   to 


attempt  to  regulate  the  amount  of  steam 
the  boiler  is  developing  by  opening  and 
closing  these  doors,  whereas  they 
shotild  use  the  damper  provided  in  the 
up-lake  from  the  boiler.  There  is  no 
quicker  way  of  wasting  a  large  amount 
of  fuel  than  attempting  to  regulate  the 
steam  pressure  by  opening  ash  pit  doors 
on  hand-fired  boilers. 

Baffle  Walls 

In  the  water  tube  type  of  boiler,  the 
flow  of  gases  from  the  furnace  to  the 
breeching  is  direct  by  a  series  of  baffles 
constructed  of  fire  proof  material.  In  re- 
moving tubes,  and  in  the  normal  use  of 
the  boiler,  these  baffles  oftentimes  become 
broken  and  leaky,  consequently  the  gases 
"short  circuit"  or  do  not  complete  their 
full  path  and  travel  giving  high  flue  gas 
temperature  at  the  up-take  of  the  boiler 
and  a  consequently  high  loss  in  boiler 
efficiency. 

Bridge  Walls 

On  water  tube  boilers,  the  bridge  wall 
should  be  carefully  maintained,  especially 
at  the  point  where  it  comes  in  contact 
with  the  first  directing  baffle,  or  as  it 
is  known  to  the  boiler  room  force,  the 
first  pass.  On  hand-fired  return  tubular 
boilers  it  was  the  practice  in  the  past 
to  build  the  bridge  wall  up  very  close  td 
the  shell  of  the  boiler  on  the  theory  that 
the  flame  from  the  fire  would  thereby 
impinge  on  the  boiler  surface  and  give  a 
much  better  evaporation.  This  old  worn- 
out  theory  has  been  completely  done  away 
with.  It  is  found  that  the  relatively  cold 
surface  of  the  boiler  chills  the  gases  to 
a  point  where  they  will  not  again  reignite. 
On  the  properties  of  the  Iowa  Railway 
and  Light  Company,  this  bridge  wall  is 
only  high  enough  to  keep  the  coal  from 
falling  from  the  grate  over  into  the  com- 
bustion  chamber. 

Careless  Firing 

This  divides  itself  up  into  many  differ- 
ent phases.  With  stoker  fired  boilers  the 
tendency  of  the  firemen  is  usually  to  run 
several  short  fires  rather  than  two  good 
long  full  fires  on  a  three-boiler  plant  and 
use  the  third  boiler  merely  for  regulating 
purposes.  Owing  to  the  nature  of  the 
chain  grate  stoker  a  large  amount  of  air 
enters  the  furnace  from  the  uncovered 
portion  of  the  grate  causing  a  very  serious 
loss  in  efficiency.  On  hand-fired  boilers, 
the  one-shovel  method  of  firing  is  the 
best,  but  the  most  difficult  really  to  put 
into  effect.  The  tendency  of  a  fireman  is 
to  fill  up  a  furnace  and  then  sit  down. 
This  means  a  large  quantity  of  green  fire 
introduced  into  the  fire  and  consequently 
heavy  black  smoke  indicating  that  a  large 
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amount  of  unconsumed  gases  are  passing 
out  of  the  boiler  Into  the  stack.  I  know 
of  one  case  In  a  railroad  shop  where  a 
gang  of  Greeks  were  employed  as  fire- 
men and  a  rather  ingenious  master  me- 
chanic fixed  up  a  clock  which  closed  a 
contact,  ringing  a  bell  and  flashing  a  red 
light  every  20  minutes.  When  the  bell 
began  to  ring  and  the  light  to  bum,  the 
Greeks  all  opened  the  fire  doors  and  pro- 
ceeded to  fill  them  up.  As  soon  as  they 
had  shoveled  all  the  fire  boxes  would  hold, 
they  then  sat  down  and  enjoyed  a  little 
rest  and  visit.  This  was  about  the  most 
wasteful  boiler  plant  practice  that  I  have 
ever  seen.  The  banking  of  boilers  also 
comes  under  the  head  of  careless  firing 
and  it  is  very  difficult  to  lay  down  any 
rule  for  this.  It  is  simply  a  case  of 
getting  the  men  interested  and  seeing  just 
what  is  the  minimum  amount  of  coal  that 
they  can  bank  a  boiler  with.  Fires  very 
clearly  show  that  it  is  a  case  of  individual 
effort  rather  than  any  hard  and  fast 
rule. 

Fefd  Watrr  Temperatures 

One  of  the  most  common  losses  in  the 
boiler  plant  is  the  failure  to  maintain 
proper  feed  water  temperatures.  These 
temperatures  can  be  kept  up  by  keeping 
the  proper  amount  of  steam  auxiliaries 
running  around  the  plant  so  as  to  supply 
sufficient  steam  to  the  feed  water  heater 
and  then  at  the  same  time  the  heater 
must  be  kept  clean.  For  example  if  feed 
water  has  been  heated  to  200  deg.  F.  eacTi 
pound  of  water  delivered  to  the  boilers 
as  received  is  200  B.  T.  U.  more  heat 
than  pumped  into  the  boiler  at  the  aver- 
age temperature  of  GO  deg.  F.,  assuming 
that  the  boiler  pressure  is  125  lbs.  per 
square  inch.  The  heat  required  to  make 
a  pound  of  steam  from  the  original  tem- 
perature of  60  deg.  is  1164  B.  T.  U.,  there- 
fore we  have  saved  200  plus  1164,  or  17 
per  cent  of  the  heat  that  would  have 
been  required  for  the  generation  of  steam 
from  60  deg.  water  and  thus  the  saving 
directly  reflected  in  a  corresponding  re- 
duction in  the  coal  consumed.  An  ap- 
proximate rule  is  that  1  per  cent  of  the 
coal  is  saved  for  each  11  deg.  rise  in 
the  feed  water  temperature,  provided  this 
is  accomplished  by  heat  that  otherwise 
would  have  been  wasted  or  thrown  away. 
Methods  of  Building  Up  Efficiency 

I  have  discussed  at  some  length  the 
various  losses  and  will  now  give  some 
of  the  methods  outside  of  better  working 
conditions,  that  can  be  applied  to  build- 
ing up  the  efficiency  of  the  boiler  plant. 
Boiler  plants  should  be  provided,  if  water 
tube,   with   a   first-class  high   grade   tube 


cleaner  and  of  such  a  diameter  that  it 
will  just  pass  into  the  lube,  otherwise 
careless  workmen  will  not  properly  clean 
the  tube  if  the  cleaner  is  of  small 
diameter  and  will  leave  a  considerable 
amount  of  scale.  For  cleaning  the  outside 
tube  surface  of  a  boiler,  a  very  success- 
ful method  has  been  developed  by  the 
Iowa  Railway  and  Light  Company  whlcli 
consists,  when  the  boiler  is  down  for  clean- 
ing, of  taking  an  ordinary  garden  hose 
and  nozzle  and  spraying  -water  over  the 
odtside  tube  surface.  The  garden  hose 
nozzle  should  be  so  regulated  that  the 
water  comes  out  of  it  in  a  fine  spray  or 
mist.  This  will  pass  down  through  the 
boiler  and  soften  up  the  accumulated  soot 
and  scale,  and  at  the  end  of  24  hours.  It 
can  be  easily  knocked  off.  In  cleaning 
return  tubular  boilers,  a  good  type  of 
hammer  cleaner  should  be  provided  and 
some  form  of  a  steam  jet  soot  blower. 

The  soot  blower  problem  has  been  quite 
well  worked  out  particularly  for  water 
tube  boilers.  The  soot  blower  is  about 
one  of  the  cheapest  efficiency  devices  that 
can  be  provided.  It  is,  however,  neces- 
sary to  see  that  they  are  used  regularly 
on  each  8-hour  shift  and  kept  In  proper 
repair. 

For  stopping  leaks  in  settings,  a  good 
form  of  plastic  cement  should  be  applied 
and  it  has  been  found  very  desirable  and 
has  been  standardized  by  the  Iowa  Hail- 
way  and  Light  Company,  a  covering  of 
Johns-Manville  cement  No.  400,  IVz  ins. 
thick  over  all  of  the  brick  work  of  the 
boiler.  We  have  found  by  actual  test 
that  this  plastering  increases  the  effi- 
ciency of  the  boiler  and  cuts  down  the 
air  leakage  giving  us  a  high  CO'  content 
to  the  flue  gases. 

A  regular  and  careful  inspection  should 
be  made  of  the  ash  pit  and  ash  pit  doors 
as  before  mentioned  and  whenever  a 
boiler  is  taken  out  of  service,  these  pits 
should  be  thoroughly  inspected. 
Dampers 

For  regulating  the  boiler,  a  damper  in 
the  uptake  flue  should  be  provided.  Un- 
der no  circumstances  should  the  firemen 
be  permitted  to  regulate  by  means  of 
the  ash  pit  doors. 

Baffle  Walls 
These  should  be  regularly  inspected, 
using  a  strong  high  power  electric  light 
in  the  combustion  chamber  so  that  any 
leaks  or  cracks  can  be  readily  detected 
by  the  light  shining  through.  High  tem- 
perature cement  should  be  applied  such 
as  Johns-Manville  No.  26  or  high  tem- 
pite  for  stopping  these  cracks  and  leaks. 
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Arches 
Arches  on  chain  grate  stokers  have  re- 
ceived a  great  deal  of  attention  in  the 
last  18  months  and  much  has  been  accom- 
plished in  its  design.  In  general  it  may 
be  stated  that  it  is  impossible  satisfac- 
torily and  economically  to  burn  Iowa  coal 
except  with  a  high  angle  arch.  The 
"sprung"  arch,  originally  introduced  into 
this  state,  flat  and  laying  down  on  top  of 
the  fire,  served  but  one  purpose,  that  of 
putting  the  fire  out.  In  the  various  power 
plants  of  the  Iowa  Railway  and  Light 
Company  we  have  standardized  on  a  7-ft. 
arch,  having  a  pitch  of  2%  ins.  to  the 
foot  and  setting  13  ft.  above  the  grate 
at  the  feed  gate  end  of  the  stoker.  This 
seems  to  give  the  most  satisfactory  re- 
sults. 

Feed  Water  Temperatures 
In  practically  every  state  institution  a 
large  amount  of  steam  is  used  for  cook- 
ing and  heating  purposes.  The  use  of 
steam  in  the  engines  of  the  electric  plant 
is  generally  a  small  proportion  of  the 
total  amount  of  steam  generated  by  the 
boiler  plant.  It  is  of  very  great  impor- 
tance, therefore,  that  all  of  these  drips 
be  so  piped  up  that  all  of  this  water  is 
returned  to  the  boiler  plant  to  a  hotwell 
or  surge  tank  so  that  it  can  be  pumped 
Into  the  feed  water.  This  water  contains 
a  very  large  amount  of  heat  and  besides 
it  is  condensed  steam  and  free  from  scale, 
whereas  raw  water  taken  from  wells  or 
rivers  is  not.  It  is  therefore  of  great  im- 
portance that  these  drips  be  all  returned 
to  the  boilers. 

From  now  on  the  writer  will  mention 
certain  percentages  of  fuel  saved.  These 
percentages  are  in  weights  of  coal  and  not 
in  dollars  and  cents,  for  unfortunately 
in  spite  of  everything  that  could  be  done 
with  improved  appliances  and  methods, 
the  coal  men  have  been  able  to  mark 
up  the  percentage  of  price  increase  faster 
than  automatic  devices  could  bring  down 
the  utmost  cost,  and  it  should  be  remem- 
bered that  these  percentages  apply  to 
weights  of  coal  and  not  the  cost  of  coal 
in  dollars. 

Boiler  Room,  Appliances 
There  are  many  devices  on  the  market, 
good,  bad  and  indifferent,  bffered  for  sale 
for  the  purpose  of  producing  economies 
in  boiler  room  operation.     The  followin.g 
named  instruments  are  really  commercial, 
reliable   and   thoroughly   practicable   and 
are  named   in  the  order  of  their  impor- 
tance: 
Recording  pressure  gauge. 
Recording  therraometer.s  for  feed  water 
temperatures. 


Draft  gauges. 

Flow  Meters 

First  for  metering  the  amount  of  water 
going  into  the  boilers,  and  if  a  further 
refinement  is  desired,  the  boiler  flow 
meter  can  also  be  used.  This  gives  an 
indication  of  horse  power  of  what  each 
boiler  is  doing. 

Scales  for  Weighing  Coal 

With  a  water  meter  and  weight  of  coal 
known,  the  evaporation,  which  is  the 
measure  of  efficiency  of  the  boiler  plant, 
can  be  readily  determined  from  day  to 
day.  This  is  of  the  utmost  importance. 
Automatic  Feed  Water  Regulators 

This  involves  two  regulating  devices, 
first  the  automatic  regulator  on  the  boiler 
for  feed  water  into  the  boiler  as  it  is 
needed.  The  Iowa  Railway  and  Light 
Company  have  47  Copes  automatic  feed 
water  regulators  in  daily  service  and  giv- 
ing excellent  satisfaction.  These  devices 
we  know  have  reduced  our  coal  consump- 
tion from  2  to  5  per  cent  in  the  various 
stations  over  hand-regulation  of  boiler 
feed  water.  In  order,  however,  to  make 
this  device  operate  satisfactorily,  it  is 
necessary  to  employ  on  the  boiler  feed 
pump  a  device  known  as  an  excess  pres- 
sure boiler  feed  line  regulator.  The  func- 
tion of  this  valve  is  to  maintain  a  con- 
stant differential  pressure  between  the 
steam  pressure  in  the  boiler  and  the  water 
pressure  in  the  feed  lines,  thereby  main- 
taining a  constant  hydraulic  head  across 
the  valve  of  the  automatic  regulator.  Un- 
less this  is  done,  results  with  the  z.\xto- 
matic  feed  water  regulator  can  be  even 
poorer  than  hand  regulation. 
Damper  Regulators 

The  damper  regulator  is  a  very  success- 
ful operating  device,  operated  by  steam 
pressure  from  the  boiler  which  opens  and 
closes  the  damper  in  the  up-take  as  the 
steam  pressure  in  the  boiler  varies  which 
in  turn  is  a  measure  of  the  demand  upon 
boiler  plants.  There  are  many  satisfac- 
tory forms  of  damper  regulators.  We 
have,  on  the  Iowa  Railway  and  Light 
Company  standardized  the  Mason  No.  8 
automatic  damper  regulator. 

In  general  it  may  be  stated  that  stoker 
firing  is  applicable  to  plants  of  200  horse 
power  boilers  and  above.  Below  this  the 
size  of  the  stoker  becomes  so  small  that 
it  is  anything  but  economical  and  a  good 
hand-fireman  can  give  better  results  than 
the  stoker.  Above  200  horse  power,  how- 
ever, it  is  difficult  to  get  men  to  handle 
boilers  by  hand  on  account  of  the  effort 
and  work  required  in  doing  it  with  the 
result  that  the  boilers   are  filled   full  of 
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coal  periodically  and  the  fuel  results  are 
very  poor.     Furthermore,  the  automatic 
stoker  is  a  means  of  reducing  labor. 
Coal  and  Ash  Handling  Plants 

Another  very  fruitful  source  of  labor 
wasted  around  power  plants,  is  due  to  im- 
properly designed  coal  and  ash  handling 
systems.  Too  much  attention  and  con- 
sideration cannot  be  given  to  this  problem 
In  both  old  plants  and  new  plants  that 
may  some  day  be  built. 

The  foregoing  matter  is  from  a  paper 
by  Mr.  Drabel  in  a  recent  issue  of  the 
Iowa  Bulletin  of  State  Institutions. 


MAXIMUM  DEMAND  CONTROLLER 
FOR  LARGE  WATER  CON- 
SUMERS 

By  E.  C.  Mayer,  of  Geo.  H.  Gibson  Co.,  Con- 
sulting   Engineers,    Tribune    Bldg.,    New 
York,    N.    Y. 

Some  water  supply  systems  are  re- 
quired to  furnish  an  adequate  minimum 
pressure  for  fire  protection.  If  they  also 
have  one  or  more  large  consumers,  whose 


without  affecting  the  pressures  at  A  and 
B  if  the  large  quantity  of  water  be  de- 
livered at  a  reasonable  rate.  For  this 
purpose,  a  maximum  demand  or  rate  of 
flow  controller,  made  by  the  Simplex 
Valve  &  Meter  Company,  Philadelphia, 
and  illustrated  in  Fig.  2,  has  been  de- 
veloped. It  prevents  the  drop  in  pressure 
due  to  excessive  peak  demands  on  the 
water  supply  line. 

When  the  controller  is  installed,  the 
minimum  hydraulic  gradient  experienced 
is  represented  by  the  upper  gradient  line 
in  Fig.  1. 

The  maximum  demand  controller  re- 
mains open  at  the  predetermined  setting 
until  the  rate  of  flow  reaches  the  pre- 
scribed maximum.  From  this  point  on, 
the  opening  of  the  controller  is  just  suffi- 
cient to  permit  the  specified  rate  of  flow, 
and  no  more,  to  take  place. 

The  controller  can  be  by-passed  in  case 
of  an  emergency,  and  the  line  permitted 
to  deliver  its  full  capacity.  Two  maxi- 
mum demand  controllers  can  be  arranged 
in  parallel,  each  one  carrying  halt  of  the 
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FIG.  1— HYDRAULIC  GRADIENT  IN  A  WATER  SUPPLY  SYSTEM  BOTH  WITH  AND 
WITHOUT  A  aLAXIMUM  DEMAND  CONTROLLER  INSTALLED. 


demands  ai-e  so  great  as  to  equal  near- 
ly the  pipe  line  capacity,  the  pressure 
available  for  other  purposes  may  be  re- 
duced seriously. 

This  condition  is  graphically  represent- 
ed by  Fig.  1,  wherein  the  pressures  at 
communities  A  and  B  are  at  times  too 
low  because  the  large  water  consumer 
at  the  end  of  the  line  is  drawing  full 
pipe  capacity. 

The  pipe  line  can,  however,  furnish  the 
full  amount  needed  by  the  large  consumer 


full  amount  of  flow.  Either  of  the  two 
controllers  may  be  used  separately  to  sup- 
ply the  demand. 

The  principle  of  operation  of  the  maxi- 
mum demand  controller  is  readily  under- 
stood by  referring  to  Fig.  2.  Briefly,  it 
consists  of  a  Venturi  Tube  with  the  dis- 
charge flange  connected  to  a  valve  body 
provided  with  a  double-disk-type  balanced 
valve.  The  valve  stem  is  guided  in  the 
upper  and  lower  covers,  engages  a  dia- 
phragm   near    the    bottom    of    the    valve 


FIG.  2 — SECTIONAL  VIEW  OF  THE  SIMPLEX  MAXIMUM  DEMAND  CONTROLLER. 
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body,  and  at  tho  top  is  attached  through 
a  flexible  connoction  to  the  short  arm  of 
a  lever  or  scale  beam. 

For  any  given  rate  of  flow,  there  exists 
a  certain  difference  between  the  water 
pressure  in  the  valve  body  and  that  In 
the  throat  of  the  Venturi  tube,  due  to  the 
difference  between  velocities  at  these 
points.  The  downward  pressure  on  top 
of  the  diaphragm  is  greater  than  the  up- 
ward pressure  below,  and  for  this  reason 
there  is  transmitted  to  the  short  arm  of 
the  scale  beam  a  downward  pull  that  is 
balanced  by  the  counter-weight  on  the 
longer  arm  of  the  scale  beam.  This  bal- 
ance of  the  counter-weight  and  diaphragm 
load  limits  the  maximum  rate  of  dis- 
charge through  the  controller.  This  fact 
is  obvious,  since,  if  the  rate  of  flow  should 
momentarily  increase  beyond  the  allow- 
able maximum,  the  diaphragm  load  would 
also  increase,  thus  diminishing  the  valve 
opening  until  the  balance  is  automatic- 
ally restored. 

Altering  the  position  of  the  counter- 
weight on  the  longer  beam  arm  changes 
the  maximum  permissible  rate  of  flow. 

The  maximum  demand  meter  illus- 
trated employs  a  Venturi  Tube  which  can 
also  be  used  in  connection  with  a  meter- 
ing device  for  purposes  of  indicating,  re- 
cording, or  registering  the  flow. 


WATER   WORKS   REPORTS   AND 
WHAT  THEY  SHOULD  CONTAIN 

By   Robert  'E.    McDonnell,   of   Burns   &   Mc- 
Donnell    Engineering     Co.,    Interstate 
Bldg.,  Kansas  City,  Mo. 

Some  water  worlds  superintendents,  and 
occasionally  city  officials,  may  question 
the  value  of  a  water  works  report  and 
doubt  if  its  cost  is  money  well  spent. 
The  answer  to  this  question  is  simple. 
It  depends  upon  the  report. 

One  of  my  favorite  indoor  sports  is  to 
examine  water  works  reports;  the  good 
ones  being  read  with  much  interest  and 
filed  for  frequent  reference  and  the  bad 
ones  being  consigned  to  the  waste  basket. 

Water  works  reports  reflect  exactly 
what  the  superintendent  or  manager  is. 
Invariably  a  good  superintendent  issues 
a  good  report.  When  one  examines,  as 
I  have  recently,  a  report  that  contained 
page  after  page  of  Are  hydrant  locations, 
and  another  report  where  pages  were  de- 
voted to  statistics  15  to  20  years  old, 
it  doesn't  require  an  efficiency  expert  to 
figure  out  the  loss  and  waste  of  time  and 
money  by  issuing  such  a  document.  The 
printer's    proofreader    was    probably    the 


only  person  who  read  the  entire  docu- 
ment. My  criticism  of  water  works  re- 
ports comes  from  reading  them  and, 
therefore,  from  the  standpoint  of  the  con- 
sumer, I  am  going  to  mention  briefly  a 
few  features  of  reports  that  have  made 
them  especially  interesting  to  me. 
Why  Should  a  Report  Be  Made? 

A  water  plant  is  one  of  the  chief  as- 
sets of  a  city;  in  value  it  ranks  well 
toward  the  top  of  all  the  city  investments, 
whether  owned  by  the  city  or  company. 
The  success  and  continued  operation  of 
all  other  industries,  factories,  etc.,  are 
dependent  entirely  upon  the  water  works. 
The  health,  growth  and  prosperity  of  the 
city  are  entirely  dependent  upon  the 
purity  and  cleanliness  of  its  water  supply. 
Its  customers  extend  over  the  entire  city; 
its  commodity  is  standardized  and  is  of 
one  quality.  When  city  owned,  every  citi- 
zen of  the  town  is  a  stockholder  and, 
therefore,  a  report  to  the  public  is  due; 
and  the  public,  further,  has  a  right  to 
demand  a  real  water  works  report  in 
keeping  with  the  Importance  of  the 
utility. 

Appearance  of  Report 

Reports,  like  people,  are  often  judged 
by  appearances  and,  therefore,  it  should 
have  an  attractive  cover  and  be  of  a  good 
quality  of  paper  and  printing.  Like  a 
girl's  skirt,  it  should  be  long  enough 
to  cover  the  subject,  yet  short  enough 
to  be  Interesting.  The  pictures  accom- 
panying a  magazine  article  always  pro- 
duce a  desire  to  read  the  article  and 
photographs  and  cuts  should  be  freely 
used  to  relieve  the  monotony  in  text  and 
statistics. 

What   It   Should   Contain 

A  brief  historical  sketch,  giving  date  of 
purchase  or  date  when  built  and  the  pres- 
ent value  of  the  property,  is  always  of 
interest  to  new  customers. 

Statistics  themselves  are  rarely  read  by 
the  layman  and  these  should  be  converted 
into  graphical  diagrams,  which  are  under- 
stood at  a  glance. 

A  concise  tabulation  of  operating  costs, 
annual  revenue,  fuel  costs,  increase  in 
number  of  connections,  etc.,  shown  both 
by  figures  and  graphical  charts,  are  al- 
ways interesting  and  these  should  not 
cover  more  than  a  ten-year  period,  as  old 
statistics  are  of  little  interest  or  value. 

A  population  curve  and  water  consump- 
tion curve  are  always  well  worth  the 
making,  as  it  shows  what  future  provision 
for  growth  should  be  made. 

A  plain  statement  from  health  authori- 
ties regarding  purity  of  water,  with  per- 
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centage  of  bacteria  removed,  with  cuts  or 
Illustrations  of  bacterial  comparison  of 
raw  water  and  treated  water,  is  the  best 
kind  of  advertising  a  report  can  contain, 
for  one  must  not  forget  that  his  busi- 
ness is  selling  water  and  the  reports 
help  sell  the  customer.  People  always 
like  to  know  how  their  money  is  spent 
and  a  graphical  diagram  showing  what 
part  of  a  dollar  goes  for  interest,  labor, 
fuel  and  operation,  is  enlightening. 

Illustrations  showing  losses  by  leaky 
faucets,  bad  plumbing  and  unregulated 
flush  tanks  or  sewers,  are  helpful  in 
bringing  about  reforms.  Showing  cus- 
tomers how  much  their  own  bills  could 
be  reduced  by  eliminating  all  wastage,  is 
convincing. 

The  reduced  pumpage,  reduced  fuel  or 
power  bills  and  increased  revenue  by  uni- 
versal meter  system  are  features  that  can 
and  should  be  shown  in  every  water 
■works  report,  for  even  in  this  enlightened 
day  we  find  a  few  communities  who  still 
sell,  or  rather  give  water  away,  without 
meter  measurement. 

The  city,  corporation  or  individual 
doesn't  exist  that  can  make  a  success  of 
selling  any  commodity  without  measure- 
ment of  the  amount  sold.  The  report 
should  show  or  account  for  the  loss  be- 
tween water  delivered  and  water  sold, 
and  if  this  doesn't  show  a  yearly  improve- 
ment, something  is  radically  wrong  and 
needs  correction. 

A  water  works  plant  is  never  finished 
or  completed  and  the  needed  extensions, 
betterments  and  improvements  ought  al- 
ways be  prominently  shown  in  a  report, 
then  there  are  no  shocks  or  surprises, 
and  if  bonds  are  needed  there  is  nothing 
gained  by  concealing  the  fact.  Show  in 
the  report  why  the  improvements  are 
needed  and  what  advantages  and  results 
will  be  gained  by  them. 

Every  report  ought  to  show  the  cost 
of  delivering  water  per  1,000  gals.,  in- 
cluding interest,  depreciation,  sinking 
fund  reserve,  etc.  This  information  is  not 
always  known  by  the  superintendent  him- 
self and  when  he  figures  it  out,  he  will, 
in  many  towns,  find  that  large  users,  rail- 
roads especially,  are  getting  their  water 
at  less  than  its  cost  of  production.  When 
one  glances  at  his  own  railroad  and  Pull- 
man expenses  these  times,  it  causes  the 
reflection  that  railroads  ought  to  have  suf- 
ficient funds  available  at  least  to  pay  for 
the  cost  of  furnishing  water.  In  these 
days  of  regulation  of  rates,  one  cardinal 
law  acknowledged  by  all  is  that  the  rates 
of  each    utility,   whether  a   water   plant, 


light  plant,  or  railroad,  should  be  based 
on  its  value  and  cost  of  operation.  The 
railroads  or  other  large  users  are  not 
institutions,  with  rates  made  because  of 
their  being  a  special  aid  or  help  to  a 
town.  Every  report  should  show  what 
the  rates  should  be  to  earn  this  inter- 
est, depreciation  and  operating  expenses. 
Value  of  a  Report 

A  report  is  of  much  advertising  value 
to  the  entire  community,  so  much  so  that 
many  commercial  clubs  are  joining  in 
the  expense  of  printing  and  circulating 
water  works  reports.  Every  live  water 
works  superintendent  knows  the  adver- 
tising value  to  himself  of  getting  out  a 
good  report.  It  places  him  in  a  favorable 
light  before  many  other  communities, 
where  opportunities  for  advancement 
exist. 

The  educational  value  is  of  greatest 
importance.  It  acts  as  an  aid  in  getting 
bonds  for  needed  improvements,  as  a  basis 
for  argument  for  equalizing  rates  or  in 
securing  a  raise  of  rates  it  is  of  much 
value. 

How  Presented 

A  report  to  be  of  any  value  must  be 
Interesting,  for  if  not  interesting  it  will 
never  be  read.  The  author  of  the  report 
or  some  water  works  official  should  per- 
sonally present  a  resume  of  his  report  be- 
fore every  civic  organization  of  the  town, 
not  omitting  the  women's  clubs. 

In  Glasgow,  Scotland,  which  city  prides 
itself  on  being  the  best  governed  city  in 
the  world,  the  head  of  each  utility  or  de- 
partment is  required  to  give  at  a  mass 
meeting  a  public  accounting  of  his  utility. 
For  example,  the  water  department  head 
gives  the  workings  of  the  department,  its 
needs,  etc.  I  listened  one  night  to  an 
address  by  Thosmas  Melvin,  manager  of 
the  sewerage  department,  on  the  subject 
of  "The  Cleansing  of  the  Clyde  River." 
He  told  how  the  Clyde  River  had  been 
transformed  from  a  foul  sewer-like 
stream  to  a  beautiful  river,  abounding 
in  fish  and  lined  with  house  boats.  The 
lecture,  or  really  his  report,  was  illus- 
trated with  slides  and  was  of  much  inter- 
est. These  reports,  thus  presented,  kept 
before  the  public  their  needs  and  caused 
a  keen  interest  in  their  own  utilities.  Ex- 
tracts from  reports  are  desired  by  the 
local  papers  and  should  be  given  them. 
Send  each  customer  one  by  the  meter 
reader,  or  hand  them  out  by  the  window 
collector.  Exchange  your  reports  with  the 
officials  of  other  cities  of  your  state. 

The  water  works  plant  is  the  chief  as- 
set  of   the  city,  but  the   lack  of  general 
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Mueller 

Improved  Extension 

Service  Boxes 

This  Mueller  improve- 
ment over  the  old  type  screw 
adjustment  box,  permits  the 
raising  or  lovs/^ering  of  the 
upper  section  without  injury 
to  the  curb  cock  or  service. 

The  large  case  insures  sta- 
bility —  the  lid  is  practically 
indestructible— yet  the  mater- 
ials used  give  excess  strength 
coupled  with  lighter  weight- 
effecting  a  decided  saving  in 
freight. 

Made  with  iVi",  I'A"  and  2" 
upper  sections,  they  will  ac- 
commodate a  range  of  water 
or  gas  curb  cocks  from  Vi"  to 
2",  as  desired. 

MUELLER  Service  Box  Re- 
pair Lids  are  easily  attached, 
and  when  applied  make  the 
old  box  better  than  it  was 
originally.  Many  new  boxes 
are    now     ordered    equipped 

with  Mueller. ^^P^^^  Lids. 

Write  for  full  description 
and  prices. 

Mail  orders  given  prompt 
attention. 

H.  MUELLER  MFG.  CO..  Decatur.  III. 

PHONE  BELL  153 

Water,  Plumbing  and  Gas  Brass  Goods  and  Tools 

New  York  City,  14S  W.  30th  Street 

Phone  Watl(ins  S397 

San  Francisco,  63S  Mission  Street 

Phone  Sutter  3577 

Samia.  Ontario,  Canada 

Mueller  Metdls  Co..  Port  Huron.  Mieh..  Maker*  of  "Red 
Tip"  Brass  Rod;  Brass  and  Copper  Tubing;  ForginRS 
and  CstKiin^  in  Brass,  Bronze  and  Aluminum;  Die  Cast- 
ings in  White  Metal  and  Aluminum;  also  Screw  Machined 
Products. 
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knowledge  concerning  it  is  a  fault  we 
can  largely  correct  by  getting  out  and 
presenting  a  genuinely  interesting  report. 
Whether  it  pays  or  not  depends  on  the 
report  and  its  presentation. 

The  foregoing  paper  by  Mr.  McDonnell 
■was  presented  at  the  1921  meeting  of 
the  Southwest  Water  Works  Association. 


MEASURING  DEPTH  TO  WATER  IN 
WELL 

To  the  Editor: 

I  note  on  p.  195  of  your  May,  1921, 
issue,  description  of  apparatus  for  meas- 
uring deep  well,  by  Lawrence  W.  Cox.  of 
Des  Moines,  Iowa,  which  he  developed 
in  1915. 

I  am  sending  herewith  description 
of  apparatus  which  I  have  used  since 
1911  or  1912.  We  have  used  this  tester 
on  depths  as  high  as  300  ft.,  where  a 
space  of  about  1  in.  between  the  drop  pipe 
and  the  well  was  available. 

Thought    you   would    be    interested    in 
knowing  about  this,   as  it  antedates  the 
one  described  in  your  May  issue. 
Very  truly  yours, 
CHARLES  BROSSMAN, 
Consulting  Engineer. 
Merchants  Bank  Bldg., 
Indianapolis,  Ind.,  May  31,  1921. 


The  apparatus  to  which  Mr.  Brossman 
makes  reference  is  herewith  illustrated 
and  described: 

The  Well  Tester 

The  instrument  is  used  to  find  the  level 
of  water  in  deep  wells.  It  can  be  used 
to  measure  the  depth  of  water  below  the 
surface  while  pumping  or  while  running 
tests  or  to  measure  the  static  head  in 
the  well. 

In  making  tests  of  deep  well  pumps  it 


enables  one  to  know  exactly  where  the 
water  stands  in  the  well  for  any  quantity 
pumped.  It  enables  one  to  keep  track  of 
the  condition  of  wells  and  strainers  by 
showing  the  level  of  water.  Good  wells 
are  often  discarded  because  their  condi- 
tion is  not  known. 

Eoiv  the  Well  Tester  Is  Vsed 
The  contact   tube   is   lowered  into   the 
well  between  the  drcp  pipe  and  well  cas- 
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SKETCH   ILLUSTRATING  USE  OF   WELL 
TESTER, 

ing.  On  being  immersed  in  the  water  the 
buzzer  on  the  battery  box  will  be  thrown 
into  circuit.  There  should  be  11/16  in. 
space  between  the  drop  pipe  and  outside 
of  well.  As  the  water  lowers  in  the  well 
the  tester  is  also  lowered  to  maintain 
contact  with  the  water. 


INSTRUMENT  TO   MEASURE  DEPTH   TO 
WATER  IN  WELL. 


WHAT  HAPPENED  IN  A  "ONE  MAN" 
WATER  PLANT 

By  -J.  F.   Christy,  Manager  City  Water  and 

Light    Plant,    106    W.    Washington   Ave., 

Jonesboro,  Arkansas. 

(Editor's  Note. — The  following  useful 
illustration  of  the  unwisdom  of  a  too 
highly  centralized  utility  operating  or- 
ganization is  from  a  paper  by  Mr.  Christy 
before  the  Southwestern  Water  Works  As- 
sociation.) 

There  was  once  a  man  who  had  direct 
charge  (as  chief  engineer)  of  the  opera- 
tion of  a  reasonably  large  water  works 
plant;  he  was  an  excellent  fellow  per- 
sonally and  was  very  well  posted:  he  had 
acquired   his  knowledge  by  hard  knocks 
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Bell  and  Spigot  Joints 
Cast  Iron  Pipe 

This  type  of  joint  is  flexible  enough 
to  allow  for  the  expansion  and  con- 
traction of  a  line  under  temperature 
changes.  Long  easy  curves  may  be 
laid  without  specials.  No  iron-to- 
iron  joints  to  rust  together,  forming 
a  rigid  line  always  to  be  avoided  in 
exposed  installations. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  Bldi. 

Pittsburgh:  Henry  W.  Oliver  Bldg.  St.  Louis:  Security  Bld4.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust  Bldg.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  BIdg.  Dallas:  Scollard  Bldg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street        .         .         ST.  LOUIS,  MO. 
129  George  Street    .         .  BOSTON,  MASS. 

CANADA  FACTORY.  WALKERVILLE.  ONT. 

Thereiore  No  Duly  for  Purcbaser  lo  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 

Ratchet  Pipe  Cutter 

Cuts  either 'Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
same  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS.  OHIO. 


American  Cast  Iron 
Pipe  Company 

Manufacturcra  of 


BIRMINGHAM,  ALA. 

Sales  Offices: 

Birmingham,  Ala.  .....  Bos  90S 

Cohimlius.  Ohio         .  .  607  New  Hoyden  Butl.llnK 

MiiiiH'iipolis.  Minn.       .  .  712  Plymouth  Buil»iiiiK 

New  York  City  ....  No.  1  Br..iiihviiv 

<'hi.ui;o    111.  .  513  First  National  Blink  Building. 

Imlhts.  Texas  .  .  .    1217  Pniftorlaii  Bull. lint,' 

Kansas  City,  Mo.  .  ,  .        71t»  Srarritt  Buildini: 

San  Francisco,  <!al.  .  .  .711  Ballion  Buildintr 

I,oa  AneclcB,  Cal.         339  Cltliens  Natlonol  Bank  Bullclint: 
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and  long  experience.  The  men  under  him 
were  apparently  competent  and  his  pro- 
duction cost  seemed  to  be  satisfactory  to 
his  superiors. 

Only  by  intimate  association  and  close 
observation  was  it  discovered  that  here 
was  a  case  of  one  man  endeavoring  to 
attend  to  all  the  details  in  connection 
with  the  plant  operation.  No  one  about 
the  power  house  had  the  slightest  author- 
ity, excepting  himself;  he  required  the 
night  crew  to  report  to  him  as  well  as 
those  who  worked  in  the  day  time.  He 
learned  thoroughly  the  operating  charac- 
teristics of  each  new  piece  of  equipment 
as  it  was  installed,  and  understood  his 
older  machines  as  a  mother  does  her 
child,  but  he  never  imparted  any  of  hlB 
knowledge  to  his  men.  He  wanted  to  be 
supreme  in  authority,  he  wanted  to  be 
called  upon  to  straighten  out  things  In 
times  of  trouble;  he  prided  himself  upon 
being  called  out.  at  all  hours  or  tne  night. 
to  correct  mistakes,  to  remedy  accidents, 
or  to  repair  trouble  that  any  properly  in- 
structed operator  should  have  avoided,  or 
at  least  taken  care  of  without  assistance. 

This  man  had  the  mistaken  idea  that 
so  long  a^  he  himself  understood  his 
plant  thoroughly  all  would  be  well. 

Each  year  when  this  chief  engineer 
took  his  vacation,  the  plant  operation 
was  supervised  by  an  assistant  engineer. 
It  so  happened,  on  one  occasion,  that  an 
accident  occurred  which  should  not  Kare 
resulted  seriously;  but  in  consequence  of 
the  ignorance  of  the  operator  who  was 
on  duty  at  the  time  (and  who  had  not  his 
chief  to  call  upon)  a  mistake  was  made 
which  brought  about  a  catastrophe  that 
cost  the  company  thousands  of  dollars  to 
say  nothing  of  the  lost  revenue  and  in- 
convenienced patrons. 

As  soon  as  normal  conditions  were  re- 
stored, the  supervising  engineer  institut- 
ed an  investigation  to  determine  the  cause 
of  the  calamity.  He  soon  discovered  that 
lack  of  sufficient  knowledge  alone,  on  the 
part  of  the  operator,  had  been  the  direct 
cause,  and  much  to  his  surprise  he  found 
that  none  of  the  other  operators  was  any 
better  informed. 

When  his  report  of  the  disaster  with  Its 
inexecusable  cause  and  other  findings  was 
noted  to  his  superiors  an  upheaval  re- 
sulted. The  young  supervising  engineer 
was  put  in  charge  of  the  power  plant  and 
the  old  chief,  upon  his  return,  was  re- 
lieved of  his  duties  forthwith. 

The  new  chief  immediately  proceeded 
to  instruct  his  men;  every  man  was 
placed  in  the  position  for  which  he  was 
best   suited    and    soon    learned    all    there 


was  to  know  about  his  work.  Up  to  the 
present  time,  after  several  years  have 
elapsed,  there  has  been  not  the  slightest 
kind  of  a  shut  down  and  no  serious  trou- 
ble in  that  plant.  The  young  chief  has 
his  men  well  trained  now  and  devotes 
only  a  small  portion  of  his  time  to  the 
plant  operation;  in  fact,  he  is  also  main- 
taining most  of  his  former  work  in  the 
engineering  department.  By  properly  in- 
structing and  training  his  operators,  he 
greatly  increased  their  efficiency,  and  has 
materially  reduced  production  costs. 


WATER   PURIFICATION  FOR 
TOWNS  ON  TIDAL  RIVERS 

The  method  by  which  Uncle  Sam,  act- 
ing through  the  U.  S.  Public  Health  Serv- 
ice, purifies  the  drinking  water  for  his 
model  village  and  reservation  at  Perry- 
ville,  Md.,  though  not  altogether  new,  car- 
ries some  interesting  lessons  for  the  coun- 
try at  large  and  particularly  for  towns 
situated  along  tidal  rivers. 

The  raw  water,  which  is  pumped  from 
the  Susquehanna  River  through  30-in. 
mains  to  settling  tanks,  is  subject  to  rapid 
changes  in  turbidity  ranging  from  10  to 
100  parts  per  million;  and  the  amount  of 
aluminum  sulphate  to  be  added  as  a  coagu- 
lant and  precipitant  must  be  varied  to 
suit.  Samples  of  the  water  entering  the 
mains  are  taken  every  two  hours;  and  the 
amount  of  coagulant  to  be  added  is  deter- 
mined by  the  chart  based  on  the  amount 
of  water  and  its  turbidity;  for  instance 
0.6  grain  of  the  alum  is  added  for  10  parts 
per  million  of  turbidity.  This  amount, 
however,  is  also  governed  by  the  alkalin- 
ity, which  may  vary  greatly  during  the 
day;  when  it  drops  below  14  parts  per 
million,  soda  ash  is  added. 

Two  hours  are  allowed  for  settlement 
In  the  tanks,  after  which  the  water  flows 
by  gravity  through  mechanical  rapid  sand 
filters,  passing  through  3  ft.  of  sand  and 
8  ins.  of  stone  and  gravel  at  the  rate  of 
2  ins.  in  55  seconds.  Later  the  water 
is  treated  with  liquid  chlorine,  the  amount 
depending  on  bacteriological  examination 
of  the  raw  and  the  chlorinated  water. 
This  treatment  reduces  the  bacteria  from 
an  average  of  2,630  (maximum  7,860)  per 
cubic  centimeter  to  less  than  one. 

The  condition  of  the  water  at  Perryville 
is  affected  by  the  geological  formation  of 
the  country,  by  the  daily  conflict  of  the 
tide  and  the  river  current,  and  by  the 
strong  winds  which  often  cause  terrlfi'" 
wind  action  on  the  low  flats,  all  of  which 
necessitate  very  effective  tro*.ment. 
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Engineers'  and  Contractors'  Directory 


JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage        Water  Works 
HARTFORD  BUILDING,         CHICAGO.  ILLINOIS. 


THE  AMERICAN  APPRAISAL 
COMPANY 

A  Quarter  Century  of  Service 

Clhas.  W.  McKay.  Engineer  Public  Utilities  Department 

MILWAUKEE-CHICAGO-NEW  YORK 

APPRAISALS  RATE  INVESTIGATIONS 

FINANCIAL  REPORTS 


WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 

05U>  Colong  iSuilbinij  Cljkajo 


CHAS.  BROSSMAN 

CONSULTING  E,NGINEER 

Wafer  Supply.  Sewerage  and  Disposal.  Lighting 
Plants  — Super\'i8ion  of  Construction  and  Reduction 
in  Operating  Cost.     Appraisals— Expert  Testimony. 


Merchants  Bank  Bldg. 


INDIANAPOLIS.  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  Developments  Water  Supply 

sewerage 


kelsey  building 


GRAND  rapids,  MICH. 


CHICAGO  PAVING  LABORATORY 


L.  Kirschbraun 


U.  W.  Skidmore 


CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

Consultation.  Design.  Specifications.  Repoils,  Testing, 

Inspection  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring,  Jr.) 

Consulting  Engineers.    Specialists  in  Drainage.  Sewerage 

and  Sewage  Disposal.     Prcliminaiy  Investigations  and 

Estimates,   Surveys,    Plan.s    and    Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &  SMITH 

CHEMICAL    ENGINEERS 

Consulting   Paving  Engineers 

A.  W.  now,  Ph.  B..      ■       M.m.  Amer.  Inst.  f'h.F.ners. 
F.  P.  SMITH,  Ph.  B..    -    Jl.m.jimcr.  Sue.  Civil Eucrs. 

Aspbalt.  Bitumens.  Pavino,  Hyilraulic  Cement.  Engineering  Materials 

131-3  E.  23rd  Street         HEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  and  Hydraulic  Power 
Plants.  Advice  as  to  Reduction  in  Operating 
Costs.     Reports  and  Estimates  for  Bond  Issues. 

212  W.  Cortland  St.  Jackson,  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  and  Street  Inspection.     Testing  and  In- 
spection of  Materials. 

Offices;     22  Quincy  St.  Laboratories:     742  E.  39th  St. 

CHICAGO,  ILL. 


Farley  Gannett       Theoilore  E.  Seelye        Samuel  W.  Flemino.  Jr. 

GANNETT,  SEELYE  &  FLEMING,   Engineers 

lOlh  Floor  Ariel  Bldg.         Randolph  Bldg. 


204  Locust  St. 
Harrisburg,  Penna. 


Erie,  Pcnna. 


Ail  branchr-s  of  Mmiiripal  Kun 
Planning,  Pavins.  Watt^r  Wruks, 
Preliminary  Rep'-rts  iii.-l  Kstiin; 
sues.  Vuluati.iu  of  PuLli.-  I'tilii 
I'un'hu.-,.-.     Wat'T  iiii.l  S.'wa-r    \ 


Memphis,  Tenn. 

■rring.  including  City 
.v<M's,  Sewage  Disposal, 
s  of  Cost  for  Bond  Is- 
;  fiT  Rate  Making  and 


Nicholas  S   Hiii   Jr  S    F.  Ferguson 

HILL  6  FERGUSON 

CONSULTING  ENGINEERS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 
Reports,   Investigations    Valuations    Rates.  Design 
Construction    Operation    Management. 
Chemical  and  Biological  Laboratories. 
112  E.  19th  Street New  York  City 


J.  W.  HOWARD 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.   Specifications  improved. 

Expert  in  Valuation  aniJ  Liligalion.    32  years'  experience. 

1  Broadway        NEW  YORK  CITY 


ROBERT  W.  HUNT  4  CO.,  Engineers 

Inspection  —  Tests  —  Consultation 

PAVING  MATERIALS.  CAST  IRON  PIPE, 
STEEL  AND  CEMENT 

Chemical  Cement  and   Physical  Laboratories 

3200  Insurance  Uichange  CHICAGO.  ILI  . 
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SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  Nat'l  Bank  Bldg.     CINCINNATI,  OHIO 


W.  G.  KIRGHOFFER 

Sanitary  and  Hydraulic  Engineer 

Water  Supplies       Water  Purification       Sew^erage 
Sewage  Disposal       Land  Drainage 


22  N.  Carroll  St. 


MADISON,  WIS. 


DAVID  MACNAUGHTON 

CONSULTING    ENGINEER 
ELECTRIC  AND  WATER  UTILITIES 

Appraisals,  Reports,  Investigations,  Valuations.  Rates 
and  Design  Construction. 


Central  Building 


FORT  WAYNE,  IND. 


ALEXANDER  POTTER,  C.  E. 

HYDRAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St.,  New  York  City 

Sewerage  and  Sewage  Disposal.  Water  Supply  and 
Puriftcation,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated  — Expert  Testimony- 
Plans  and   Estimates. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe— Drain  Tile— Steam  and  Electric 

Conduits— Building  Tile — Fire  Brick 


Harris  Trust  Building,        CHICAGO,  ILL. 


W.  S.  SHIELDS 

CONSULTING  ENGINEER 

Municipal  Improvements.  Water  Supplies  and 
Water  Works  Systems.  Sewers  and  Sewage 
Dispoial.     Pavements  and  Roads. 

Hartford  Building.  CHICA  GO,  ILL. 


HERMAN  STENSRUD 

MARQUETTE.  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  4  HAGERTY 

GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BESSEMER,  ALA. 


Testing,         Consultation,        Bitumens,        Paving, 
Inspection,  Speci6cations,   Asphalts,   Road  Oils. 

Isaac  van  Trump 

ENGINEERING  CHEMIST 

2337  Sooth  Paalina  Street.  CHICAGO,  ILL. 


JAMES  P.  WELLS.  M^BrN^E^E^k'^ 

Surveys,  Estimates  of  Coat  of  Proposed  Work,  Reports 
onNewImproveiDents,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Offioe,  249  Cutler  Bld«.,  Rochester,  N.  Y. 

Chicaco,  III.      New  York  City.       Knoxwille.  Tenn.      Toronto.  Onl. 


CHLORIDE    OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Widener  Building         PHILADELPHIA,  PA. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


Sonth  Water  St. 


NEWBURGH,  N.  Y. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

ISlh  and  Lehigh  Ave.     PHILADELPHIA.  PA. 


/^SP,y-^DETROIT  FILTRATION  PLANT 
^"b^^^  LARGEST  IN  THE  WORLD 


FLOWER   HYDRAULIC    AND  HAND 

OPERATED  VALVES,  SLUICE  GATES, 

SPECIALS,  ETC., 

ASE  USED  THROUGHOUT  THIS 

SIX  MILLION  DOLLAR  PLANT. 


STANDARD  AND  HIGH  PRESSURE 
FIRE  HYDRANTS 


SLUICE  GATES 


TAPPING  VALVES  AND  SLEEVES 

FOR  WATER  AND  GAS  TAPPING 

MACHINES 


FABRICATED  STEEL  PIPE 


CAST  IRON.  STEEL  AND  BRASS 
VALVES 


FILTRATION  SPECIALS 


CAST  IRON  AND  STEEL 
FITTINGS 


GRAY  IRON  CASTINGS 
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Construction  News  and  Equipment 


ECONOMIC  CHOICE  OF  ROAD  CON- 
STRUCTION PLANT  UNITS 
AND  UYOUTS 

By   B.   H.    Piepmeier,  Engineer  of  Construc- 
tion, Illinois  Division  of  Highways,  State 
House,   Springfield,   III. 

Successful  road  work  offers  more  pos- 
sibilities for  different  types  of  plants  than 
perhaps  any  other  single  line  of  building 
construction,  and  every  section  of  road  to 
be  built  is  a  field  for  intensive  study  and 
investigation  by  the  engineer  and  con- 
tractor. A  thorough  examination  of  the 
road  plants  in  operation  for  the  past  few 
years  shows  clearly  the  need  of  more 
careful  study  of  plant  problems  than  Is 
ordinarily  given  by  engineer  or  con- 
tractor. 

Past  Conditions  Favorable  to   Small 
Plants 

In  general,  the  building  of  a  system  of 
roads  requires  the  installation  of  a  num- 
ber of  small  plants  in  preference  to  a  few 
large  plants.  This  has  been  particularly 
true  in  the  past  on  account  of  (1)  the  con- 
tractor's inability  to  secure  experienced 
and  capable  superintendents  for  handling 
large-plant  operations;  (2)  railroad  trans- 
portation falling  short  in  the  delivery  of 
suflicient  materials  to  keep  large  plants 
working  efiBciently;  and  (3)  frequent 
breaking  of  the  machinery  required  in 
large  road-construction  plants — the 
breakdown  of  one  machine  very  often 
delaying  the  entire  plant  operations  and 
causing  undue  expense. 

The  small  construction  unit  necessi- 
tates doing  many  operations  by  hand  at 
somewhat  greater  expense  than  if  done 
with  machinery;  however,  when  the  final 
analysis  is  made,  the  small  unit  will  show 
considerable  efficiency  on  account  of  the 
possibility  of  its  operating  many  times 
independent  of  any  one  particular  ma- 
chine out  of  service  through  breakdown. 
Normal  Conditions  Favorable  to  Large 
Plants 

Conditions  existing  during  the  past  few 
years  have  made  it  impossible  for  the 
contractor  with  a  large  plant  layout  to 
show  a  fair  profit.  As  soon  as  labor  and 
transportation  conditions  become  more 
stabilized,  the  large  r>lant  will  show  a 
much  greater  efficiency. 


Often  Economical  to  Duplicate  Machines 

Contractors  must  give  considerably 
more  thought  to  the  design  of  road  plant 
so  that  its  successful  operation  may  not 
be  wholly  dependent  upon  one  piece  of 
machinery.  Many  successful  road  con- 
tractors realize  already  that  to  insure  a 
constant  and  uniform  output,  it  is  econ- 
omy in  many  instances  to  duplicate  ma- 
chines. Some  contractors  have  Installed 
a  duplicate  pumping  system  for  the  wa- 
ter supply,  which  is  vital  to  the  suc- 
cessful and  economical  operation  of  the 
road  plant,  and  the  additional  cost  of  the 
duplicate  unit  is  small  compared  to  the 
advantage  of  being  able  to  operate  the 
plant  without  a  delay. 

In  many  instances  duplicating  concrete 
mixers  has  prevented  a  complete  shut- 
down of  operations.  The  average  road 
job  may  not  always  justify  a  duplication 
of  the  mechanical  units,  but  where  a 
large  season's  work  is  required,  a  se- 
rious investigation  of  the  advantage  of 
the  duplicate  units  should  be  made. 
Transportation  Problem  in  Rnad 
Build  inff 

The  transportation  problem  in  road 
building  is  one  of  the  most  important 
factors  in  the  economical  construction  of 
roads.  Consequently  this  part  of  the 
plant  operation  should  be  given  a  great 
deal  of  study.  The  transportation  cost 
should  not  only  be  estimated  on  the  basis 
of  the  ton-mile  cost  but  the  effect  it  may 
have  on  the  cost  of  operation  of  the  re- 
mainder of  the  construction  plant  should 
be  taken  into  consideration.  Hauling  cost 
varies  from  20  to  40  cts.  per  ton-mile. 
In  a  season's  work  a  saving,  therefore,  of 
but  a  few  cents  per  ton-mile  may  amount 
to  several  thousand  dollars.  The  actual 
hauling  costs  may  be  exceedingly  low,  yet 
it  the  delivery  affects  the  maximum  out- 
put of  the  remainder  of  the  plant,  the  in- 
efficiency of  the  plant  should  naturally 
be  charged  against  the  transportation 
cost. 

Industrial  Raihray  or  Truck 

Inasmuch  as  most  specifications  now 
prohibit  storing  road  materials  upon  the 
subgrade,  the  road  contractor  is  com- 
pelled to  provide  for  transportation  in 
one  of  two  ways.     He  must  deliver  ma- 

( Continued  on  pase  24) 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LXI.No.  1 


Contractors  Spotlighted  as 
Sreedy  Grabbers  by  the  Public  Press 


\  ND,  in  the  greatest  number 
■^^^  of  instances  thiis  deplorable 
accusation  is  unjustified — due 
to  misconceptions  and  misun- 
derstandings. 

One  of  the  causes,  the  Koeh- 
ring  Company  believes,  is  the 
injudicious  advertising  of  day- 
run  mixer  "records." 

Such  "records,"  of  course,  as 
every  contractor  and  engineer 
understands,  are  not  common, 
are  not  average  performances, 
not  representative,  and  not  pos- 
sible, except  under  extremely 
fortunate  combinations  of  cir- 
cumstances peculiar  to  particu- 
lar jobs. 

Yet,  don't  forget  that  theseex- 
ceptional  records  are  likely  to  be 
used  as  a  basis  for  "checking" 
up  on  "bids"  and  cost  figures. 


They  are  misleading  to  public 
and  inexperienced  estimators. 

95%  of  road  work  is  under 
average  conditions,  not  more 
than  5%  under  conditions  where 
record  yardage  results  are  pos- 
sible. 

To  put  the  spotlight  on  yard- 
age records  of  the  5%,  the 
Koehring  Company  believes  to 
be  bad  for  business — bad  for  the 
industry. 

The  Koehring  Company  re- 
frains from  featuring  the  re- 
markable Koehring  records  in 
its  advertising — because  such 
records  are  misleading  to  con- 
tractors who  will  do  95%  of  the 
jobs  under  average  conditions 
— and  because,  under  present 
conditions,  it  is  harmful  to  the 
industry. 


i 
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Now,  to  forestall  the  skeptic,  if 
there  is  one  who  might  believe  that 
the  Koehring  paver  has  made  no  re- 
markable records,  here  are  the  figures 
of  G.  P.  Scharl,  Muskegon,  Mich., 
with  a  Koehring  28-E  Paver,  on  a 
7x8-inch,  18-foot  road,  one-minute 
mixing  time. 

April  28—1105  lineal  It.  in  9  hrs. 
April  30—  800  lineal  ft.  in  T/i  hrs. 
May  11—1240  lineal  ft.  in  9  hrs. 
May   20—1304  lineal  ft.  in  9      hrs. 

Beyond  all  question  Mr.  Scharl, 
and  the  Koehring  paver,  hold  the 
world's  records — and  Koehring  yard- 
age records  will  be  confidentially 
given  to  contractors  and  engineers, 
with  permission  of  contractors  mak- 
ing them — but,  except  in  the  instance 
of  this  advertisement,  such  records 
will  be  eliminated  from  Koehring 
advertising  for  the  good  of  the  con- 
tractor, and  the  industry. 


After  all,  we  are  frank  to  say  that 
day-run  records  do  not  express  true 
mixer  value,  either  of  the  Koehring 
or  any  other  mixer.  It's  the  season's 
yardage  that  counts — the  ability  of  a 
mixer  to  stand  up  under  top  speed 
operation,  to  handle  all  the  materials 
brought  to  it,  under  all  conditions, 
and  to  do  it  without  breakdowns  and 
delays — and  these  are  reasons  why 
we  call  the  Koehring  the  heavy  duty, 
extra  yardage  mixer — the  mixer  of 
longest  service  life. 

Koehring  Capacities 

PAVERS— 7,  10,  14,  21,  28  cu.  ft.  mixed  con- 
crete. Steam  and  gaeoline,  boom  and  bucket 
or  spout  distribution,  multi-plane  traction, 
power  discharge  chutes. 
KOEHRING  HEAVY  DUTY  CONSTRUCTION 
MIXERS— 10,  14,  21,  28  cu.  ft.  mixed  concrete. 
Power  charging  skip,  batch  hoppers,  steam 
and  gasoline. 

KOEHRING  DANDIE  MIXERS-4  and  7  cu.  ft. 
mixed  concrete;  steam  or  gasoline,  low  charg- 
ing platform,  power  charging  skip,  automatic 
water  measuring  tank,  and  light  duty  hoist. 
The  dependable  light  mixer  for  culverts,  foot- 
ings, etc. 


THE 
KOEHRING 
COMMNY 

MILWAUKEE 
WISCONSIN 
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(Continued  from  page  21) 
terials  from  his  material  yard  to  ttie  road 
by  industrial  railroad  equipment  or  by 
truck.  The  industrial  equipment,  while 
expensive  in  first  cost,  will  enable  the 
contractor  to  complete  his  work  with  a 
minimum  amount  of  trouble  under  nor- 
mal conditions  and  regardless  of  weather. 
The  average  industrial  equipment  will 
insure  a  more  uniform  delivery  of  mate- 
rials than  any  other  unit  that  may  be 
used.  The  chief  objection  to  the  indus- 
trial unit  is  that  it  is  limited  to  road 
construction  with  grades  ordinarily  less 
than  4  per  cent  and  a  minimum  number 
of  railroad  crossings.  Further  objection 
would  he  that  the  high  initial  cost  de- 
mands a  large  mileage  of  roads  be  built 
each  year  in  order  to  absorb  the  interest 
on  the  investment  and  the  depreciation. 

The  other  method  of  delivery  is  by 
truck  or  team.  In  recent  years  truck  de- 
livery has  superseded  team  delivery,  be- 
ing more  rapid  and  delivering  material 
to  a  paving  mixer  or  from  a  mixer  direct 
to  the  road  with  less  disturbance  to  the 
road-bed.  Truck  transportation  of  road 
materials  is  very  flexible  and  therefore 
suited  to  more  different  sections  of  work 
than  perhaps  any  other  method  of  trans- 
portation. It  is  especially  suited  to  the 
delivery  of  mixed  concrete  from  a  central 
plant  to  the  road  being  improved,  and  to 
the  delivery  of  proportioned  batches  di- 
rect to  the  paving  mixer  or  to  a  point 
at  which  the  batch  boxes  may  be  trans- 
ferred to  a  short  industrial  line  which  In 
turn  delivers  them  to  the  paving  mixer. 
Delivery  of  Mixed  Concrete 

During  the  past  few  years  the  delivery 
of  mLxed  concrete  from  a  central  mixing 
plant  direct  to  the  job  has  been  attract- 
ing considerable  attention.  This  method 
is  worth}'  of  study,  as  it  enables  the  con- 
tractor to  centralize  operations  and  in 
many  instances  to  economize  in  plant  and 
operating  expenses.  The  central  mixing 
plani  should  be  reasonably  uniform  in  de- 
sign and  simple  in  operation.  A  study  of 
the  central  mixing  plants  in  use  durin? 
the  past  two  years  shows  no  two  very 
similar  in  design.  It  would  seem  possible 
that  unloading  aggregate  and  cement 
from  railroad  cars,  mixing  the  materials 
to  the  desired  proportions  and  consisten- 
cy and  turning  out  a  mixed  concrete, 
could  be  standardized  to  such  an  extent 
that  central  plants  could  be  simplified 
and  made  more  economical  in  operation. 
It  is  hoped  that  the  mechanical  engineer 
and  the  equipment  designer  will  assist  in 
the  design  of  a  practical  and  economical 
central-mixing-plant  unit. 


Although  central  mixing  plants  may  be 
fairly  uniform  in  design,  the  delivery  of 
the  concrete  from  the  plant  to  the  road 
will  vary  considerably  to  suit  the  existing 
local  conditions.  Mixed  concrete  may  be 
delivered  by  industrial  equipment,  pro- 
vided the  hauls  are  reasonably  short  and 
the  equipment  is  designed  for  small  loads 
with  considerable  speed  in  transportation. 
The  small  pneumatic-tired  truck  will  usu- 
ally prove  the  most  eflicient  machine  for 
delivery  of  mixed  concrete,  taking  the  in- 
dividual batch  of  mixed  concrete  direct 
from  the  mixer  to  the  road  being  im- 
proved in  the  least  possible  time  here. 
The  Pneumatic-Tired   Truck 

The  pneumatic-tired  truck  is  essential 
when  speed  is  an  important  factor  in  de- 
livery and  where  it  is  necessary  to  do 
considerable  hauling  over  the  suhgrade. 
This  truck  will  usually  reduce  the  load  on 
the  suhgrade  to  less  than  125  lbs.  per  sq. 
in.  of  surface,  and  it  has  been  found  that 
this  pressure,  even  though  frequently  ap- 
plied, does  not  seriously  injure  or  dis- 
place a  prepared  suhgrade  having  aver- 
age soil  conditions. 

It  is  true  that  it  is  practically  impos- 
sible to  deliver  materials  over  earth 
roads  with  trucks  when  the  roads  are 
muddy  or  during  rainy  periods.  However, 
the  road  may  be  materially  improved  and 
the  truck  used  practically  the  entire  con- 
struction season  if  the  road  is  constantly 
maintained  by  the  use  of  the  road  drag 
and  given  an  application  of  half  a  gallon 
of  oil  per  square  yard  surface  early  in 
the  construction  season. 

The  light  pneumatic-tired  truck  may 
also  be  used  for  the  delivery  of  rro"nr- 
tioned  hatches  of  aggregates  direct  to  the 
paving  mixer  on  the  road  being  improved. 
There  are  now  on  the  market  many  types 
of  batch  boxes  and  dump  bodies  which 
permit  the  batches  to  be  dumped  directly 
into  the  skip  of  the  paving  mixer.  This 
method  has  proved  to  be  very  satisfac- 
tory. It  differs  from  the  delivery  of 
mixed  concrete  in  that  a  paving  mixer  is 
used  instead  of  a  stationary  building 
mixer,  and  most  of  the  operations  of  the 
contractor  are  out  on  the  job  where  the 
road   is  actually  being  laid. 

It  seems  possible  that  a  very  ma- 
terial improvement  can  be  made  in  the 
present  railroad  transportation  equip- 
ment. Practically  all  road  contractors 
now  unload  aggregates  from  open-top 
cars  by  means  of  clam  shells.  This  meth- 
od is  not  always  the  most  economical,  but 
the  contractor  is  forced  to  use  it,  as  he 
cannot  secure  all  hopper-bottom  cars  he 
might    desire.     On  account   of   the   large 
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"Old  Bess  Needs  No  Sleep!" 

/^UT  in  the  Sacramento  Valley  of  California  four  P  &  H  Excavator-Cranes  working 
^^  24  hours  a  day  digging  irrigation  and  drainage  ditches,  sunk  into  four  to  six  inches 
of  water,  handled  as  much  as  22,000  yards  of  dirt  a  month. 

In  the  south  San  Joaquin  Irrigation  District,  near  Manteca,  two  P  &  H  Excavators 
dug  and  cleared  the  ditches.  Merced  County  used  them  for  unloading  crushed  rock 
and  gravel  from  cars  for  the  county  highways. 

A.  E.  Conell,  county  engineer,  Livingston,  unloaded  eight 
cars  of  rock  and  sand  in  a  day,  stock  piles  along  the  track. 


AH  the  levees  and  filling  walls  for  the 
flood  control  project  at  Lon£  Beach  was  ac- 
complished by  the  United  Dredging  Co. 
through  a  P  &  H  "Old  Bess"  (as  this  relia- 
ble excavating,  handling,  and  power  crane 
is  often  called),  tore  up  the  old  concrete 
roads,  graded,  made  cuts  and  fills,  built  ap- 
proaches to  new  bridges,  working  continu- 
ously day  and  night,  month  after  month.  It 
earned  its  cost  many  times  over  on  this  one 
job  alooe. 

The  Los  Angeles  County  Flood  Control  District 
is  also  using  a  P  &  H  to  complete  the  canals  and 
laterals  to  take  off  the  flood  waters. 

EXCAVATING  MACHINERY  DIVISION 

PAWLING  &  HARNISCHFEGER  CO. 

In  Milwaukee,  Wisconsin,  Since  1884 
New  York;  New  Orleans: 

50  Church  St.         Whitney  Central  BIdg 


Peter  Ferry,  constructing  a  highway  at 
Harbor  City.  California,  used  a  P  &  H  in  a 
similar  manner.  First,  "Old  Bess"  graded* 
built  approaches,  cut  and  filled.  When  sur- 
facing was  started,  she  was  run  to  the  siding 
to  unload  rock  and  sand  from  cars  to  bunk- 
ers. Measured  batches  were  lifted  from 
trucks  to  paver  later. 
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volume  of  road  materials  to  be  delivered 
by  railroad  cars,  some  type  of  car  should 
be  designed  that  would  permit  of  more 
rapid  unloading  by  more  economical 
methods.  If  this  is  not  done,  it  is  hoped 
at  least  that  open-top  car  manufacturers 
■will  improve  the  design  of  their  cars  and 
make  them  so  that  they  can  be  more 
easily  unloaded  with  clam-shell  equip- 
ment. Not  only  would  such  improvement 
aid  the  individual  unloading  the  car.  but 
the  railroad  company  would  add  to  the 
life  of  its  equipment. 

Many  open-top  cars  are  now  designed 
with  projecting  angles,  rivets,  bolts, 
braces,  timbers,  etc.,  which  interfere 
with  the  efficient  operation  of  the  clam 
shell.  It  is  difficult  to  understand  why 
railroad  cars  could  not  be  designed  so 
that  the  interior  of  the  car  would  be  per- 
fectly smooth.  In  fact,  it  would  be  prac- 
ticable and  economical  for  all  open-top 
cars  to  be  built  with  a  fillet  having  a  ra- 
dius of  about  18  ins.  in  the  bottom  angle 
at  the  end  of  the  car.  The  curved  bottom 
angles  would  permit  the  cars  to  be  emp- 
tied more  rapidly  and  economically  either 
with  hand  shovels  or  clam  shells. 

Further  investigation  should  also  be 
made  of  the  use  of  open-top  removable 
batch  boxes  for  railroad  transportation  of 
materials.  While  the  substitution  of 
standardized  batch  boxes  for  open-top 
cars  would  be  a  very  radical  departure 
from  present  equipment,  the  average  con- 
struction plant  could  be  designed  to 
handle  the  boxes  much  more  economic- 
ally than  the  loose  materials. 

The  foregoing  discussion  is  from  a  pa- 
per by  Mr.  Piepmeier  before  the  Spring 
meeting  of  the  American  Society  of  Me- 
chanical Engineers,  May,  1921. 


PLANNING    AND    ORGANIZING    A 
ROAD  CONSTRUCTION  JOB 

By    C.    D.    Curtis,   Assistant    to    Chief.    U.    S. 
Bureau  of  Higjiways_,  Washington,  D.  C, 

Wbile  everyone  will  concede  that  all 
construction  jobs  should  be  carefully 
planned  and  well  organized  for  the 
handling  of  materials,  it  must  be  admitted 
that  this  is  not  always  done.  In  the  past, 
too  little  thought  and  study  have  been 
given  to  this  preliminary  phase  of  the 
work.  Until  recently,  however,  road  work 
has  been  handled  on  a  comparatively 
small  scale,  and  the  cheaper  types  of  con- 
struction prevailed.  An  extensive  plant 
was  not  required  and  the  evolution 
brought  about  by  the  general  adoption  of 
higher   types    of   construction     and     the 


growth  of  construction  programs  is  still 
under  way.  It  is  unfortunate,  but  never- 
theless a  fact,  that  most  jobs  are  equipped 
without  giving  to  their  planning  and  or- 
ganization a  proper  amount  of  careful 
study.  As  a  result  expected  profits  shrink 
and  may  even  become  actual  losses. 
Improperly  Equipped  Jobs 
Improperly  equipped  jobs  can  be  classi- 
fied under  three  heads. 

1.  Too  much  plant. 

2.  Lack  of  plant,  and 

3.  Unbalanced  plant. 

With  too  much  plant  on  a  job  efficiency 
of  operation  is  lowered,  and  although 
fairly  satisfactory  progress  may  be  made 
the  cost  will  be  too  high.  Rental,  or  in- 
terest on  investment  and  depreciation 
charges,  continue  regardless  of  output. 
On  an  underequipped  job  it  is  necesary 
to  resort  to  labor  which  may  be  less  effi- 
cient and  more  expensive.  The  progress 
of  the  work  is  likely  to  be  delayed  and 
total  costs  increased. 

Of  all  the  improperly  equipped  jobs  the 
ones  that  have  an  unbalanced  plant  are 
probably  most  common.  They  are  the 
inevitable  result  of  equipping  without 
planning.  The  several  units  making  up 
the  plant  may  be  efficient  mechanically, 
when  considered  alone  but  totally  inca- 
pable of  being  worked  smoothly  and  con- 
tinuously together.  On  such  jobs  efficient 
operation  cannot  be  secured.  The  plant 
investment  might,  and  probably  would, 
be  higher  than  for  a  balanced  plant.  The 
season's  profits,  however,  are  certain  to 
be  lower  than  anticipated. 

Road  Jots  Classified 
In  my  opinion  a  classification  of  road 
construction  jobs  based  on  the  desirable 
and  practicable  rate  of  progress  is  feasi- 
ble and  would  aid  the  contractor  or  engi- 
neer in  selecting  the  proper  plant.  In 
determining  on  such  a  classification  sev- 
eral factors  would  enter  into  the  consider- 
ation, chief  of  which  would  be  the  size 
or  length  of  the  project.  Another  factor 
would  be  the  problem  of  satisfactory  de- 
tours and  the  probable  economic  loss  to 
traffic. 

The  cost,  of  course,  would  be  affected 
by  the  classification.  Ordinarily  a  higher 
rate  of  progress  would  be  required  on  a 
large  job  than  on  a  small  one.  The  extra 
cost  then  of  assembling  and  operating  a 
large  plant  capable  of  rapid  progress 
would  be  spread  over  a  large  yardage. 
It  might  easily  happen,  however,  that  the 
economic  conditions  would  warrant  re- 
quiring very  rapid  progress  on  a  com- 
paratively small  job.     This  would  change 


July,  1921 


MUNICIPAL  AND  COUNTY  ENGINEERING 


27 


/// 


/^ 


« 


.<j«ltK 


CONSERVATIVE  claims  for  the  smallest  sizes  of 
Sauerman  Bottomless  Power  Scrapers,  based  on 
the  statements  of  contractors  and  county  road  com- 
missioners who  are  using  them,  are  that  a  Sauerman 
Scraper  operated  by  one  man  will  displace  from  6  to  15 
teams  and  slip  scrapers.  The  largest  sizes  of  Sauer- 
man Scrapers  are  considered  by  the  commercial  gravel 
producers  who  use  them  as  being  the  equal  of  a  small 
steam  shovel  with  the  added  advantage  that  they  will 
not  only  dig  but  also  convey  the  sand  and  gravel  to 
the  plant. 

The  many  advantages  of  this  one-man-operated  combined 
excavator  and  conveyor  are  explained  in  our  Pamphlet  No. 
12,  with  illustrations  and  diagrams  of  actual  installations. 
Write  for  this  booklet  today. 

Sauerman  Bros.,  ii42  Monadnock  Bidg.  Chicago 


SAUERMAN  SCRAPER  SYSTEMS 


Special  Article  Service 

"If  you  don't  see  what 
you  want,  ask  for  it." 

Thus  the  merchant  to  his  customers;  and 
thus,  also,  the  editor  to  his  readers.' 

Readers  are  invited  to  write  the  editor  re- 
questing that  articles  be  published  on  sub- 
jects in  which  they  are  individually  inter- 
ested. 

It  is  quite  likely  that  each  reader,  while 
finding  the  magazine  interesting  as  a  whole, 
sometimes  looks  in  vain  for  an  article  on 
some  one^subject  of  great  and  immediate 
interest  to  him.  We  can  obtain  and  pub- 
lish that  article  as  easily  as  any  other. 

If  is  probable  that  articles  so  produced  will 
be  of  value  to  others  than  the  ones  request- 
ing their  publication. 

Tell  us  about  it  and  we  will  do  the  rest. 

Municipal  and  County  Engineering 

702  Wulsin  Building  INDIANAPOLIS,  IND. 
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Fire  Wagons 
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the  classification  and  increase  the  cost  of 
the  work,  but  the  bidder  would  know  just 
what  to  expect. 

Suggested  Classification  of  Concrete  Road 
Jobs 
In  connection   with  concrete  road  jobs 
there  might  be  three  classes  such  as, 

(A)  Jobs  on  which  equipment  with  a 
daily  capacity  of  1,000  ft.  of  18  ft.  road- 
way would  be  required. 

(B)  Jobs  on  which  equipment  with  a 
daily  capacity  of  500  ft.  of  18  ft.  road- 
way would  be  required,  and 

(C)  Jobs  on  which  equipment  with  a 
daily  capacity  of  250  ft.  of  18  ft.  road- 
way would  be  required. 

In  the  case  of  Class  A  jobs  it  would 
ordinarily  be  desirable  to  equip  with  at 
least  two  complete  operating  units.  This 
would  insure  continued  even  though  re- 
tarded progress  in  the  ev«nt  of  a  break- 
down of  one  unit. 

Such  operations  would,  of  course,  be 
contingent  on  the  weather  and  other  con- 
ditions beyond  the  contractor's  control, 
but  the  classification  would  give  a  more 
definite  idea  of  the  requirements  and  en- 
'  able  the  engineer  and  all  bidders  to  esti- 
mate on  the  same  basis.  The  classifica- 
tion conditions  should  be  covered  fully  in 
the  specifications. 

Influence   of   Specifications   on   Construc- 
tion Plant 

Unnecessary  refinements  in  specifica- 
tions which  are  met  at  times,  usually  lead 
to  difficulties  in  operation  and  should  in 
my  opinion  be  avoided,  especially  where 
their  enforcement  increases  the  cost  of 
operation  for  minor  or  questionable  bene- 
fits. At  the  present  time  there  are  but 
tew  arbitrary  requirements  in  specifica- 
tions directly  affecting  the  selection  of 
equipment.  There  are,  however,  certain 
limitations  which  make  necessary  an  inti- 
mate knowledge  of  the  specifications  un- 
der which  work  is  to  be  performed.  Ex- 
amples of  these  limitations  are: 

1.  Time  limit  on  depositing  of  con- 
crete after  mixing.  This  limit  would 
have  a  direct  bearing  on  the  location  of 
central  mixing  plants  and  the  equipment 
required  for  handling  both  the  aggregate 
and  the  concrete. 

2.  Definite  requirements  relative  to 
concrete  mixers  such  as  water  measuring 
devices,  boom  and  bottom  dumping 
bucket,  etc.  Such  requirements  are  small 
details  but  must  be  met  and  so  must  be 
considered  in  selecting  equipment. 

3.  Materials  for  concrete  not  allowed 
on  subgrade.  This  feature  is  very  impor- 
tant and  makes  necessary  a  careful  study 
of  the  project  in  the  field.     Several  alter- 


nate methods  of  handling  the  m-  t;ri;''s 
may  be  possible  and  the  most  econcmical 
and  efficient  one  can  only  be  determined 
after  a  consideration  of  all  the  conditions. 

One  location  might  be  well  adapted  to 
the  use  of  industrial  railway  equipment, 
while  in  another  location  this  method 
might  be  entirely  impracticable  and  haul- 
ing of  proportioned  batches  of  aggregate 
and  cement  in  trucks  the  most  feasible. 
The  central  mixing  plant  method  might 
be  the  proper  selection  in  some  other  loca- 
cation.  In  the  case  of  a  large  job  condi- 
tions may  vary  considerably  on  different 
sections  of  the  same  job. 

General  Factors  to  Be  Considered  in 
Selecting  Plant  Units 

In  selecting  equipment  for  a  project, 
everything  bearing  on  the  situation 
should  be  considered.  The  source  of  ma- 
terials to  be  used,  whether  local  or  im- 
ported, condition  of  roads  to  be  hauled 
over,  width  of  available  right  of  way, 
trackage  and  storage  facilities  available 
at  receiving  points  for  materials  requir- 
ing rail  transportation,  maximum  grades, 
water  supply,  availability  for  common  la- 
bor and  teams,  and  length  of  working  sea- 
son are  some  of  the  factors  which  should 
be  looked  into  and  studied  before  decid- 
ing on  the  type  of  plant  to  be  used. 

In  this  connection  the  engineer  may 
and  should  render  all  possible  aid  to  the 
contractors.  The  preliminary  investiga- 
tions and  detailed  surveys  made  by  the 
engineer  give  him  much  more  information 
than  the  contractor  can  secure  readily  in 
his  preliminary  field  inspection  of  the 
project.  If  the  engineer  knows  that  the 
conditions  even  though  not  apparent 
make  the  use  of  certain  types  of  plant 
impracticable  this  information  should  be 
given  to  the  contractor. 

A  feature  which  perhaps  is  not  germane 
to  this  discussion,  but  which  is  very  im- 
portant and  deserves  a  few  words,  is  the 
desirability  of  considering  the  source  of 
the  materials  to  be  used  with  respect 
to  the  possibility  of  continuous  rail  trans- 
portation service.  Without  a  reasonable 
assurance  of  a  continuous  supplyof  ma- 
terials throughout  the  working  season  an 
elaborate  plant  layout  may  become  much 
more  of  a  liability  than  an  asset. 

By  arranging  to  ship  and  store  mate- 
rials, during  the  season  of  light  demand 
for  open  top  cars,  for  use  during  periods 
of  car  shortage  a  continuous  supply  of 
materials  can  be  secured.  Such  an  ar- 
rangement may  considerably  alter  the  se- 
lection of  equipment  for  handling  the  ma- 
terial. Strong  arguments  may  be  made 
against   the   plan   of   advance   storage   of 
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One  Operation— 

One  niiin  and  one  operation  dumps  and  spreads  the 
slone  for  your  road  when  you  use  a  Burch  Stone 
Spreader.  Think  of  the  lime  saved  as  well  as  the 
expense  of  hiring  stone  spreadeis. 

THK  BURCH  STONE  SPREADER 

A  few  diiys'  operation  pays  for  itself.  The  stone 
jjoes  through  the  spreader  only  when  the  truck  is 
moving,  insuring  an  even  depth  and  uniform  width. 
All  roati  requirements  are  provided  for  in  adjust- 
nien's  which  can  be  made  in  a  few  minutes.  You 
ought  to  know  more  about  this  contractor's  friend. 
Let  us  send  you  complete  information. 

THE  BURCH  PLOW  WORKS  CO. 

Dept.  G-7  Crestline,  Ohio 


WM.  E.  DEE  CLAY  MFG.  CO. 
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Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


WORKS 


r  Mecca.  Parke  Countr.  Ind..  on  C.  &  E.  I.  R.  R. 

(  Newport.  Vermillioa  County,  Ind.,  on  C.  &  K.  I.  R.  R. 
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30  N,  LaSalle  Street. 


THE  CUMMER  ROAD  ASPHALT  PLANT 

THREE  SIZES  THREE  UNITS 
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THE  CUMMER  ONE=CAR  ASPHALT  PLANT 

Capacity  2000  Square  Yards  2=inch  Top  or  Macadam  Daily 
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CLEVELAND,  OHIO  New  York  Otfice.  19  West  44th  Street 
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materials  in  the  states  where  estimates 
for  materials  delivered  are  now  allowed, 
but  the  extra  cost  of  storing  materials 
may  be  more  than  offset  by  the  gain  due 
to  continuous  operation  during  the  con- 
struction season. 

It  is  desirable  of  course  when  possible, 
to  avoid  all  unnecessary  rehandling  o£ 
materials.  Where  the  materials  can  be 
unloaded  from  cars  or  loaded  from  the 
quarry  or  pit  directly  into  containers  for 
transportation  to  the  job  and  in  addition 
can  be  deposited  In  the  mixer,  in  the  case 
of  concrete,  without  touching  the  ground, 
a  great  advantage  is  gained.  In  addition 
to  being  kept  free  from  mixture  with 
foreign  matter,  the  item  of  waste  is  very 
greatly  reduced. 

Room  for  the  Small  Contractor 

In  some  states,  by  adopting  the  practice 
of  letting  large  contracts  for  long 
stretches  of  construction  work,  large  con- 
tracting companies  have  been  induced  to 
enter  the  highway  field.  They  have 
brought  trained  operating  organizations 
to  the  work  and  have  put  extensive  road 
building  plants  on  their  jobs.  There  is 
wisdom  in  such  procedure  whenever  pos- 
sible for,  of  necessity,  a  great  many  road 
jobs  are  and  will  continue,  for  a  variety 
of  reasons,  to  be  of  comparatively  short 
length.  Letting  contracts  In  both  large 
and  small  sections  gives  both  the  small 
and  the  large  contractor  a  field  of  opera- 
tion, and  greatly  expedites  the  carrying 
forward  of  a  large  program.  The  small 
contractor,  acting  as  his  own  superinten- 
dent and  operating  with  but  little  me- 
chanical equipment,  has  but  little  over- 
head and  can  compete  on  a  small  job  with 
the  large  contractor  operating  a  large 
plant  and  carrying  heavy  overhead  ex- 
penses. 

Road  building  differs  from  most  other 
construction  activities  in  that  the  opera- 
tions are  conducted  along  an  extended 
narrow  path.  The  failure  of  one  link  may 
interrupt  the  work  of  a  whole  operating 
chain.  This  fact  makes  the  present  ten- 
dency toward  the  development  of  large 
individual  units  somewhat  questionable 
in  my  opinion.  When  a  large  unit  is  used 
every  precaution  should  be  taken  to  in- 
sure its  continuous  operation. 

Holding  an  Organization  Together 

One  of  the  greatest  handicaps  which  the 
road  builder  encounters  in  the  northern 
states  is  the  short  construction  season. 
Continuous  operation  is  Impossible  and 
each  season  it  is  necessary  to  organize 
new  construction  forces.  It  takes  some 
little  time  to  organize  a  new  outfit  so 
that  the  work  will  proceed  satisfactorily. 


In  the  case  of  the  skilled  mechanics  and 
firemen  an  attempt  should  be  made  to 
retain  their  services  the  year  around. 
They  can  be  utilized  during  the  winter 
in  repairing  equipment  and  putting  it 
in  first  class  condition  for  the  next  sea- 
son's work.  It  may  even  be  necessary  to 
furlough  them  for  a  time  with  pay  but 
the  investment  will  bring  big  returns  in 
added  loyalty  to  the  company  and  in- 
creased devotion  to  duty.  The  average 
man  appreciates  a  square  deal  and  will 
show  it  in  increased  efficiency.  The  use 
of  an  extensive  plant  requires  skilled 
operators  and,  once  trained,  the'ir  services 
should  be  retained.  Efficiency  of  opera- 
tion in  road  work  depends  on  the  proper 
functioning  of  all  the  separate  units.  The 
mechanical  units  function  properly  only 
when  properly  handled. 

On  large  jobs  where  more  than  one 
plant  or  complete  operating  unit  is  used, 
the  spirit  of  the  organization  can  be  kept 
up  by  introducing  friendly  competition. 
The  rivalry  between  two  outfits  to  reduce 
costs  and  increase  yardage  has  a  very 
healthful  effect  on  progress  and  incident- 
ally on  profits.  I  recall  a  bituminous  con- 
crete construction  project  on  which  four 
separate  mixing  plants  were  used.  One  of 
the  plants  was  an  old,  makeshift  affair 
but  was  handled  by  an  energetic  superin- 
tendent who  had  old  and  loyal  employes 
of  the  company  as  foremen  and  me- 
chanics. The  output  and  costs  compared 
more  than  favorably  with  the  new  plants, 
due  entirely  to  the  better  morale  of  the 
men.  It  pays  to  retain  loyal  and  efB- 
cient  employes. 

The  foregoing  is  the  major  portion  of 
a  paper  presented  by  Mr.  Curtis  at  the 
spring  meeting  of  the  American  Society 
of  Mechanical  Engineers,  May,  1921. 


OBITUARIES 

,Mr.  Thomas  L.  Smith,  founder,  director 
and  chief  stockholder  of  the  T.  L.  Smith 
Company,  died  Friday,  April  29,  1921,  at 
his  home  in  Milwaukee. 

Although  Mr.  Smith  brought  out  a  num- 
ber of  successful  inventions  during  his 
life,  he  is  probably  best  known  as  the  in- 
ventor and  manufacturer  of  the  line  of 
Smith  tilting  mixers.  Because  of  his  ac- 
tivities in  designing  and  producing  mix- 
ers, pavers,  excavators,  crushers,  etc.,  his 
career  has  a  unique  significance  in  the 
field  of  construction  and  engineering. 

Born  in  England,  June  6,  1855,  he  came 
to  this  country  with  his  parents  at  the 
age  of  four,  received  his  early  schooling 
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at  St.  James  Episcop.al  Parochial  School, 
Milwaukee,  and  while  still  a  boy,  moved 
to  Watertown,  Wis.,  where  his  father  had 
established  a  machine  suop  and  foundry. 
In  his  father's  shop  he  learned  the  ma- 
chinist trade. 

In  1873  he  entered  Iowa  State  College 
at  Ames.  Iowa.  Although  he  had  no  high 
school  education,  he  graduated  in  1877 
with  the  highest  marks  ever  awarded  an 
Ames  student  up  to  that  time,  including 
fifteen  perfect  grades  for  full  terms.     It 


T.   L.    SMITH 

was  apparent  that  he  was  a  "natural  born 
engineer."  During  his  four  years  at 
Ames  he  acted  as  instructor  in  the  college 
machine  shop,  thus  paying  his  own  way 
and  contribudng  to  the  support  of  his 
parents  at  home,  as  well. 

After  his  graduation,  at  the  age  of  22, 
he  was  appointed  instructor  of  the  col- 
lege in  mathematics  and  bookkeeping. 
After  several  years  in  that  capacity  he 
went  to  Boston,  where  he  completed  his 
engineering  education  in  the  Massachu- 
setts Institute  of  Technology. 

In  1920,  Iowa  State  College  conferred 
upon  him  the  Honorary  Degree  of  Doctor 
of  Engineering,  in  recognition  of  his  ac- 
complishments. 

The  early  part  of  his  career,  immedi- 
ately following  his  college  life,  was  spent 
in  drafting  and  engineering  work  with 
some  of  Milwaukee's  large  manufacturers, 
including  Allis-Chalmers  Co.,  Filer  & 
Stowell  Mfg.  Co.,  Pawling  &  Harnischfe- 
ger  Co.,  C.  J.  Smith  &  Sons  Co.,  and 
Kempsmith  Mfg.  Co.  D.  J.  Murray  Mfg. 
Co.,  Wausau,  Wis.,  manufacturers  of  log- 
ging machinery,  also  employed  him  as 
chief   engineer.      During    this    period    he 


invented  the  first  really  successful  wood- 
carving  machine. 

His  interest  in  concrete  mixers  devel- 
oped in  1898  and  '99,  when  he  was  con- 
ducting a  school  of  engineering  and  me- 
chanical drawing  in  Milwaukee.  Mr.  D. 
W.  Cutter,  a  large  contractor,  had  im- 
pressed him  with  the  need  for  a  success- 
ful mixer.  No  thoroughly  practical  ma- 
chine was  known  at  that  time.  In  1899 
Mr.  Smith's  invention  of  the  Smith  tilt- 
ing mixer  took  definite  form  and  the  first 
machine  was  manufactured  in  1900.  It 
was  a  complete  success  from  the  very  be- 
ginning. This  first  mixer  gave  ten  years 
of  hard  service. 

That  machine  was  the  beginning  of  his 
success  as  a  manufacturer.  He  took  out 
patents  and  built  additional  machines. 
With  assets  of  only  $500  in  1900,  the 
business  grew  so  rapidly  that  in  1905 
he  organized  a  corporation  known  as  the 
T.  L.  Smith  Company,  which  today  has 
assets  of  over  $1,200,000. 

The  T.  L.  Smith  Company  represents 
only  one  of  his  successful  business  ven- 
tures. When  the  Sterling  Wheelbarrow 
Company,  West  AUis,  Wis.,  was  a  small 
struggling  concern  on  the  verge  of  bank- 
ruptcy, Mr.  Smith  purchased  a  controlling 
interest  and  within  a  few  years  developed 
that  business  to  the  point  where  it  was 
the  largest  and  most  successful  of  all  his 
holdings  at  the  time  of  his  death. 

The  Smith  Engineering  Works,  Mil- 
waukee, manufacturers  of  Telsmith  Rock 
and  Ore  Crushers,  is  another  company 
organized  and  developed  to  a  high  de- 
gree of  success  by  the  inventive  genius 
and  business  ability  of  T.  L.  Smith. 

His  career  was  successful  not  only  from 
a  business  standpoint  but  also  from  that 
higher  standpoint  of  personal  success. 
He  never  for  one  moment  permitted  his 
business  success  to  interfere  with  his  love 
and  sense  of  du'y  for  home,  family  and 
community.  His  rise  in  civic,  Masonic 
and  religious  affairs  kept  pace  with  his 
business  achievements.  All  worthy  char- 
ity endeavors  found  him  a  cheerful  and 
willing  contributor.  He  loved  music,  art 
and  literature  and  these  were  always  his 
chief  sources  of  pleasure  and  recreation. 
His  purest  treasure  was  his  spotless  repu- 
tation. 

Samuel  Theodore  Morse,  city  engineer 
of  Carlinville,  Illinois,  and  former  county 
surveyor,  was  instantly  killed  on  June  3 
when  his  automobile  was  struck  by  a  Chi- 
cago and  Alton  passenger  train  at  Rainey 
crossing,  threo  miles  south  of  Carlinville. 
He  was  driving  from  Carlinville  to  Ma- 
coupin  Lake  on  business  and   was  alone 
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in  the  car  when  the  accident  happened. 
As  the  crossing  is  a  fairly  good  one, 
friends  are  unable  to  understand  how  the 
accident  occurred.  Mr.  Morse,  who  was 
49  years  old,  is  survived  by  a  wife  and 
ten  children.  He  was  a  contributor  to 
engineering  journals  and  to  the  proceed- 
ings of  engineering  societies.  He  was  a 
graduate  of  the  University  of  Illinois  and 
was  very  influential  and  prominent  in 
Macoupin  County. 


GRADING  BOTH  SIDES  OF  ROAD 
AT  ONCE 

Grading  both  sides  of  a  road  at  once 
is  the  newest  thing  in  maintenance. 
Blade  graders  have  been  pulled  singly 
and  in  tandem  behind  tractors,  but  to 
pull  two  abreast  is  quite  a  new  idea. 
The  illustration  shows  >he  outfit  of  Com- 
missioner Moore  of  Janesville.  Wisconsin, 


gent  Mexican  shipment  order  from  the 
New  England  Fuel  Company.  This  called 
for  an  Austin  Model  6-T  crane  rigged  for 
clamshell  bucket  operation. 

This  machine  was  loaded  at  Toledo 
immediately  and  on  arrival  at  ship's  side 
at  Port  Arthur,  was  met  by  a  big  tanker, 
awaiting  the  crane's  arrival,  with  steam 
up.  A  little  gasoline  and  oil  were  put 
into  the  engine, — it  was  cranked  up  once, 
— the  engine  turned  over,  and  the  ma- 
chine walked  off  the  freight  car  under 
its  own  power,  across  the  dock,  across 
two  12  by  12  in.  timbers  laid  between 
the  dock  and  the  boat,  crawling  directly 
onto  the  deck  of  the  tanker,  which  was 
all  ready  to  put  to  sea.  The  tanker's 
denick  picked  up  the  boom  of  the  crane 
from  the  flat  car,  set  it  on  the  deck,  and 
the  machine  and  boom  were  lashed  down 
on  the  deck  the  same  afternoon  and  the 
tanker  immediately  got  under  way.     The 


'CATERPILLAR"  TRACTOR  PULLING  TWO  ROAD  GRADERS  ABREAST. 


at  work  on  the  Milton-Johnstown  center 
road  in  Wisconsin.  The  equipment  con- 
sists of  a  10-ton  "caterpillar"  tractor  pull- 
ing two  8-ft.  Quick  Lift  Graders,  grading 
an  average  of  30  miles  of  road  per  10-hour 
day. 

A  small  drag  can  be  added  to  the  tail 
end  to  smooth  off  the  crown  after  the 
graders  have  passed,  leaving  a  smooth 
even  surface  from  shoulder  to  shoulder. 
The  cable  is  used  as  a  tow-line  in  cross- 
ing bridges  too  narrow  to  take  both  grad- 
ers abreast. 


UNIQUE  EXPORTING 

On   March  19th  the  Austin  Machinery 
Corporation   of   Chicago   received   an   ur- 


run  to  Tampico  was  made  in  a  few  days, 
the  lashings  were  cast  off,  and  again  the 
machine  walked  off  the  deck  of  the  tanker 
under  its  own  power  onto  the  private 
dock  of  the  oil  company.  The  tanker's 
derrick  again  picked  up  the  boom,  loaded 
it  on  the  dock,  the  boom  was  fitted  to 
the  crane  and  it  immediately  walked  to 
its  working  location  and  started  doing  its 
job  just  26  days  from  the  day  order  wa? 
placed. 

The  Austin  Machinery  Corporation  be- 
lieve this  is  a  record  in  delivery  of  a  ma- 
chine from  factory  to  working  operation 
in  the  export  field,  and  this  crane  has 
been  on  the  job  giving  overtime  sei-vice 
every  day  since. 
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Motor  Truck  Operation  and  Accounting — 72 


THE  MOTOR  TRUCK  NEEDS  THE 
NATION'S  GOOD  WILL 

By   M.   L.   Pttlcher,   Vice-President   and    Gen- 
eral Manager,  The  Federal  Motor  Truck 
Co.,    Detroit,    Mich. 

Everyone  who  buys  something  from 
someone  else  is  served  today  by  motor 
truck  transportation.  You  cannot  name 
an  article  of  food,  clothing,  comfort,  or 
amusement  of  yours,  which  has  not,  some- 
where in  its  process  of  production,  been 
hauled  over  the  highways  by  gasoline  pro- 
pelled commercial  cars.  Indeed,  from  the 
first  to  the  last  stage  of  transit  to  the 
ultimate  consumer,  goods  are  usually 
hauled  many  times  by  truck. 

Many  people,  quite  thoughtlessly,  seeing 
a  truck  lumbering  along  the  road,  say 
aloud  or  to  themselves,  "Why  don't  they 
keep  those  big  trucks  off  our  roads?  They 
block  traffic  when  we  are  in  a  hurry,  and 
they  spoil  our  roads  for  passenger  travel.' 

Those  same  people  are  most  impatient 
if  the  Ice  cream  Is  late  for  dinner,  and 
totally  out  of  sorts  If  their  trunk  does  not 
arrive  at  the  shore  hotel  so  that  they  cdn 
dress  for  dinner,  or  real  put  out  If  non- 
arrival  of  materials  delays  the  comple- 
tion of  their  home  or  factory,  or  entirely 
disgusted  if  their  garage  man  doesn't  get 
the  parts  or  tires  for  their  car  in  double- 
quick  time.  All  of  these  commodities  and 
thousands  more  are  absolutely  dependent 
on  the  motor  truck  as  their  delivery 
method. 

The  real  facts  are,  the  motor  trucks 
are  just  as  important  to  our  well  being  as 
the  passenger  cars  or  railroads,  and 
everybody  employs  trucks  to  haul  for 
them  directly  or  through  their  merchants. 
Just  block  all  the  roads  that  lead  to  you 
and  me  for  one  week,  and  see  all  that  will 
be  missed  and  mourned. 

If  this  be  true,  then  should  not  each  one 
of  us.  every  individual  benefitting,  help  to 
build  and  maintain  the  highways  over 
which  our  own  personal  things  must  be 
trucked? 

Further,  If  they  help  our  bodily  health 
and  comfort,  should  the  trucks  be  forced 
off  the  highways  by  excessive  fees  and 
taxes? 

The  National  Highway  Traffic  Associa- 
tion, in  a  meeting  in  Detroit  recently, 
took  the  decided  stand  that  the  cost  of 
highway   construction   should   be  paid  by 


general  taxation,  and  that  maintenance 
cost  should  be  pro-rated  among  users  of 
the  roads  as  such. 

But  they  also  said,  and  rightly,  that  the 
cost  of  maintenance  should  not  be  as- 
sessed against  a  type  of  vehicle  for  which 
the  highway  Is  Inadequate.  The  next 
time  you  come  to  a  highway  look  at  It 
through  new  eyes.  See  it  with  critical, 
yet  far  visioning,  glasses.  See  in  It  a 
great  ever-growing  channel  of  commerce. 
See  it  as  an  artery  of  lifeblood  in  the ' 
form  of  food  for  thousands. 

Who  built  this  road?  Who  is  maintain- 
ing it,  and  will  it  withstand  all  of  the 
transportation  that  must  pass  over  It  for 
the  good  of  the  nation? 

Should  the  men  who  transport  the 
goods  for  you  and  others  over  It  pay  all 
the  cost  of  building  and  maintaining  it? 
If  so,  how  much  does  that  increase  the 
cost  of  the  goods  to  us.  or  should  general 
taxation  maintain  this  road  for  general 
use?  And  should  every  truck  man  that 
has  a  great,  big  truck  have  to  stay  off 
this  road  and  let  the  goods  spoil  because 
the  road  is  too  pitifully  weak  to  carry 
him?  Or  should  the  state  and  nation  In 
which  this  road  lies  assess  this  truck  man 
so  much  to  carry  your  goods  over  this 
road  that  he  .has  to  let  his  expensive 
truck  lie  idle  because  he  knows  you  won't 
pay  the  price  which  this  necessitates? 

Why  not  be  reasonable  and  give  motor 
truck  transportation,  so  vital  to  every 
one  of  us.  a  sporting  chance?  Let's  let 
the  truck  owner  do  his  work  without  so 
many  laws  and  fees,  and  in  return  ask 
him  to  be  honest  and  fair  in  load  and 
speed.  The  nation  needs  the  motor  truck, 
and  the  motor  truck  needs  the  nation's 
good  will. 

Bave  a  Thmigfit  for  the  Road 

Motor  truck  operators  must  have  a  con- 
stant thought  for  the  road  and  its  traffic 
limits  in  order  to  avoid  further  anti-truck 
legislation. 

One  of  the  largest  office  buildings  in  the 
world  was  recently  erected  In  Detroit.  An 
immense  amount  of  yardage  of  earth  had 
to  be  removed  quickly.  Result:  contrac- 
tors insisted  on  every  truck  hauling  an 
overload.  Three  and  one-half  ton  trucks 
carried  5  or  6  tons.  Five  and  6  ton  trucks 
were  forced  to  load  to  8  and  10  tons.  Re- 
sult, the  absolute  destruction  of  about  20 
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What  is  a  high  price  ? 

A  truck  that  outlasts  other  trucks  and 
costs  less  to  operate  is  not  high  priced. 
Cost  must  always  be  figured  against  the 
work  done  and  the  time  that  is  saved. 
The  first  cost  of  a  Pierce -Arrow  is  no 
more  than  any  good  truck  costs. 

Pierce-Arrows  not  only  do  more  work 
at  a  lower  operating  expense,  but  they 
keep  out  of  the  repair  shop  and  keep 
working.  And  they  last  longer.  It  is 
the  cheapest  truck  to  buy. 


Ar 


lerce 


row 


Delivers  more  work 
Loses  less  time 
Lasts  longer  and 
Depreciates  less 
Costs  less  to  operate 
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blocks  of  heretofore  adequate  pavement 
on  one  street.  No  truck  on  this  job  was 
sufficiently  tired  for  the  loads  they  car- 
ried. So  the  pavement  was  pounded  into 
debris  in  a  few  weeks.  Result,  a  more 
drastic  ordinance,  but  surprisingly  fair  In 
view  of  the  destruction  caused  by  the  pe- 
nurious contractors  who  were  willing  to 
spend  the  public's  money  for  new  roads 
and  the  truck  owner's  money  for  repairs 
to  put  a  few  dollars  in  their  own  pockets. 

This  story  has  been  duplicated  many, 
many  times  all  over  the  country.  The 
truck  owner  is  not  always  wholly  to 
blame,  although  he  is  in  the  end  respon- 
sible. 

The  comparatively  few  trucks  on  such 
jobs  create  a  sentiment  against  all  reason- 
able truck  owners,  and  with  city  fathers, 
legislators  and  congressmen  so  anxious  to 
find  objects  of  regulation — the  result  is 
oftentimes  unreasonable  and  frequently 
ruinous  legislation  against  the  motor 
truck. 

It  is  time  to  be  more  thoughtful  and 
less  greedy.  The  commerce  of  the  nation 
absolutely  depends  on  motor  truck  trans- 
portation. Roads  and  bridges,  happily, 
are  being  properly  built  and  strengthened 
to  carry  the  loads  which  good  business  de- 
mands of  highway  transportation.  But  it 
is  high  time  for  abuses  to  stop.  Arrive,d 
Is  the  moment  to  have  some  regard  for 
our  neighbors.  There  are  other  men, 
women  and  children  depending  on  motor 
haulage  for  their  living  besides  you  and 
yours.  There  are  little  ones  by  the  thou- 
sand who  must  have  milk.  If  you  dig  a 
hole  in  the  pavement  or  highway  with 
your  overload — some  one  may  demand 
that  all  trucks  the  size  of  yours  he  kept 
off  the  road.  That  may  stop  the  milk 
supply  or  the  fresh  vegetables,  or  the  coal 
or  any  one  of  a  hundred  other  necessities 
that  we  must  have  continuously  deliv- 
ered. 

Have  a  thought  for  the  road.  Remem- 
ber your  neighbor.  Be  fair — be  reason- 
able, so  that  trucks  will  be  fairly  treated 
on  the  statute  and  tax  books. 


MOTOR  TRUCK  NEWS  NOTES 

Trucks  Favored,  hy  Live  Stock  Raisers 
A.  P.  Stryker,  secretary  and  traffic 
manager  of  the  Omaha  Live  Stock  Ex- 
change, in  testifying  at  the  freight  rate 
hearing  on  live  stock  before  the  Inter- 
state Commerce  Commission  in  Chicago 
during  the  week  of  June  13th,  stated: 
"The  high  freight  rates  are  forcing  live 
stock  producers  to  ship  by  truck;  20  per 


cent  of  the  hogs  in  one  day's  receipts  at 
Omaha  were  delivered  by  truck.  On 
Monday,  June  6th,  50  per  cent  of  the 
sheep  received  at  the  St.  Joseph  market 
came  by  truck." 

It  is  estimated  that  more  than  3,000,000 
head  of  cattle,  hogs  and  sheep  will  be 
transported  by  motor  truck  direct  from 
"farm  to  yards"  during  1921,  this  being 
based  on  1920  figures  from  17  stock  yards 
in  the  corn  belt. 

It  is  predicted  that  if  it  were  possi- 
ble to  get  the  actual  figures  covering  the 
number  of  head  transported  by  truck 
from  farm  to  rail  siding  and  then  by  rail 
to  stock  yards,  as  well  as  the  number  of 
head  arriving  by  motor  truck  at  the 
dozen  of  smaller  stock  yards  where  no 
record  is  kept  on  stock  arriving  in  this 
manner,  the  grand  total  for  1921  conser- 
vatively estimated,  would  surely  reach 
6,000,000. 

In  commenting  on  this  conclusive  evi- 
dence of  the  adaptability  and  dependa- 
bility of  the  motor  truck  for  raisers  of 
livestock,  Harry  P.  Branstetter,  Chicago 
Kissel  distributor,  states,  "The  use  of 
the  motor  truck  in  transporting  live-stock 
has  a  number  of  economical  advantages, 
such  as  being  the  quickest  and  the 
cheapest  method  of  delivery,  because  it 
prevents  shrinkage  to  a  large  degree. 
This  is  especially  important  in  farm  to 
railroad  siding  to  yards  delivery  because 
a  freight  car  may  not  be  spotted  for  sev- 
eral days  after  it  is  ordered — consequent- 
ly the  producer  can  keep  his  stock  on  his 
farm  until  a  few  hours  before  the  car 
is  set  for  loading.  This  ability  of  the 
motor  truck  for  speedy  delivery  elimi- 
nates the  necessity  of  stock  waiting  in 
the  loading  pens,  which  should  always  be 
avoided  if  possible. 

"In  the  case  of  a  direct  'farm  to  yards' 
haul  the  truck  enables  the  producer  to 
get  his  stock  to  the  yards  when  the 
market  price  is  highest.  Also  the  stock 
can  be  shipped  when  it  is  in  the  best 
marketable  condition  Instead  of  having 
to  ship  whenever  the  freight  car  arrives, 
irrespective  of  the  condition  of  the  stock. 

"The  live  stock  business  of  the  coun- 
try is  dominated  by  tour  markets — Chi- 
cago, Kansas  City,  Omaha  and  St.  Louis, 
and  it  is  in  these  four  centers  that  the 
use  of  the  motor  truck  in  the  live  stock 
business  reaches  its  highest  point.  Some 
idea  of  the  importance  of  these  markets 
can  be  gained  from  the  fact  that  live 
stock  farmers  receive  an  average  of  near- 
ly $6,000,000  every  business  day  in  the 
year  for  live-stock  marketed  at  these  four 
centers." 
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KISSEL  , 

SPECIAL  ROAD-BUILDERS'TRUCK^  j| 


Special  Kissel  Road-butlder's  truck  ready  to  back  under 
Kissel  Combination  Hopper  that  dumps  three  batches 
of  correctly  measured  sand  and  gravel  by  one  trip  of 
lever  in  less  than  three  seconds- 


Kissel  Road-builder's  truck  on  specially  designed 
turntable,  turning  loaded  truck  around  in  less 
than  ten  seconds— saving  time,  labor  and  depre- 
ciation on  truck. 


Kissel  Engineering  Efficiency  enables  Peppard,  Burill  & 
Gonnell,  prominent  Minneapolis  contractors,  to  es- 
tablish increased  road-building  efficiency 

To  build  about  five  miles  of  concrete  road — 18  feet  wide 
— connecting  Watertown  with  Johnson  Creek,  Wisconsin, 
in  about  two  months  (started  July  6th,  up  to  August  8th 
reached  half-way  mark),  Peppard,  Burill  &  Connell  em- 
ployed the  following  Kissel  road-building  equipment: 
1 — Kissel  designed  and  built  combination  hopper  and 
measuring  box. 

2 — Nine  special  Kissel  Road-builder's  trucks  of  3-yard 
capacity  each  (averaging  about  six  trucks  for  en- 
tire contract) . 

3 — Special  designed  turntable  for  turning  loaded  trucks. 

A — Proper  supervision. 
How  this  work  was  carried  out  and  systematized  by  the 
Kissel  road  division,  enabling  Peppard,  Burill  &  Connell 
to  establish  increased  road-bullding  efficiency,  such  as 
laying  855  feet  of  concrete  road  on  July  29th,  is  told  in  a 
Bpecially  illustrated  folder  showing  each  step  from  hopper 
to  mixer,  which  we  will  forward  to  reputable  contractors 
and  road  builders. 

In  addition  we  have  in  preparation  engineering  data  from 
diflFerent  Kissel  engineered  and  equipped  road-building 
jobs — showing  actual  cost  per  batch  on  various  length  and 
graded  hauls.     Address 

KISSEL  MOTOR  CAR  COMPANY 

HARTFORD,  WIS.,  U.  S.  A. 


TIME  CONSUMED  IN  OPERATING 

KISSEL  TRUCKS  AND 

EQUIPMENT 

(Johnson  Creek,  Wisconsin, 
Road  Contract) 

Loading,  raising  and  empty- 
ing I'i  cu.  yd.  clam  into  bin 

35  seconds 

Charging  9  measuring  boxes 
(6  boxes  of  18  cu.  ft.  gravel; 
3  boxes  10  cu.  ft.  sand) 

13  seconds 

Locking    truck   partitions- 
backing  under   hopper— re- 
ceiving load  and  starting  on 
trip  averages 

35  seconds 

Discharging  9  measuring 
boxes  into  truck 

2  seconds 

Speed  of  Kissel  truck— load- 
ed with  3  batches 

25  M.P.H. 

Speed   of  Kissel  truck— un- 
loaded 

30  M.P.H. 

Turning    loaded    truck     on 
turntable 

10  seconds 

Backing  to  mixer,  dumping 
3  batches  into  skip  end  and 
starting  on  return  trip 

4  minutes 

In  writing  to  advertisers  please  mention   Municipai,   and    County    Enqineerinq 
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Truck  OwnersMp 

"I  recently  had  an  entirely  new  aspect 
of  motor  truck  utility  presented  to  me," 
says  H.  P.  Branstetter,  Chicago  Kissel 
distributor. 

"The  successful  concern  of  today, 
whether  a  large  corporation  dealing  in 
millions  or  a  one  man  outfit  dealing  in 
hundreds,  prefers  to  own  its  equipment 
and  facilities.  It  doesn't  rent  its  fac- 
tory, store,  office  or  farm.  Much  less  does 
it  rent  equipment  in  continual  use,  such 
as  typewriters  or  machinery.  Such  a 
policy  would  be  uneconomical,  because 
renting  implies  payment  of  profit  to  the 
owner  of  the  thing  rented,  a  profit  paid 
by  the  user.  It  does  not  pay  to  rent  any 
facilitity  that  is  in  use  continually. 

"Every  business,  every  farm,  is  con- 
tinually usins  short  haul  transportation, 
that  is,  transportation  under  one  hundred 
miles.  Why  not  own  the  facilities  for 
your  transportation  rather  than  rent 
them,  or  hire  them  from  the  railroad, 
especially  when  the  modern  facility,  the 
motor  truck,  is  much  more  economical 
and  vastly  superior  to  the  rented  facility 
for  hauls  under  one  hundred  miles?  In 
addition,  ownership  implies  complete 
control,  the  rendering  of  service  particu- 
larly adaptable  to  the  business,  impossi- 
ble of  rendition  by  public  service  com- 
panies." 

Factors  Influencing  the  Truck  Buyer 

"Trucks  are  not  bought  according  to 
price  alone,"  says  Harry  P.  Branstetter, 
Chicago  Kissel  distributor. 

"Many  other  factors  are  considered  by 
the  motor  truck  buyer  of  today.  The 
truck  must  be  of  right  size  and  capacity 
to  fit  the  individual  requirement  for  only 
then  will  the  following  advantages  re- 
sult: 

"Lowest  cost  per  mile,  low  gasoline 
and  oil  consumption,  minimum  wear  on 
tires,  maximum  power  at  the  lowest  ex- 
pense, most  efficient  operation  of  all  fixed 
or  moving  units,  minimized  wear  and  de- 
preciation, big  saving  in  time  and  labor, 
elimination  of  breakage  from  overstrain, 
lowest  service  expense,  small  capital  in- 
vested in  parts  stock. 

"And  for  the  same  reason  fleet  owners 
today  are  standardizing  their  fleets  of 
trucks,  not  necessarily  all  of  one  size  but 
decidedly  all  of  the  same  make. 

"Buyers  of  trucks  today  are  depending 
more  and  more  on  the  helpful  analysis 
of  their  needs  by  the  dealers  and  sales- 
men of  motor  trucks.  Trucks  for  long 
frei-zht  hauls  have  come  to  stay.  Their 
position  is  unassailable. 


Guarding  Truck  Fleets  Against  Robbery 

Intercity  motor  haulage  has  now 
reached  that  stage  of  development  where 
its  possibilities  are  appreciated  by  all 
classes  of  people  including  highway  rob- 
bers. Of  course  this  menace  exists  only 
where  the  traffic  is  heavy  and  in  such 
cases  steps  are  being  taken  for  the  pro- 
vision of  a  safeguarding  constabulary. 
The  following  article  on  this  topic  is  re- 
printed from  a  recent  issue  of  "Greater 
New  York,"  the  official  bulletin  of  the 
Merchants'  Association  of  New   York: 

Highway  robbery  of  merchandise 
shipped  by  truck  between  New  York  City 
and  outside  points  has  become  so  serious 
that  a  guard  of  deputy  United  States 
marshals  has  been  organized  to  convoy 
shipments. 

Briganda-ge  on  Philadelphia  Route 

The  plan  adopted  was  laid  before  the 
Board  of  Directors  of  the  Merchants' 
Association  with  a  request  for  co-opera- 
tion on  the  part  of  the  members  of 
the  Association.  The  Immediate  situa- 
tion which  brought  about  action  was  the 
condition  that  exists  along  the  motor 
highwaj'  between  New  York  and  Phila- 
delphia, where  losses  have  become  so 
great  that  the  adoption  of  a  protective 
plan  was  deemed  imperative. 

The  only  plan  believed  to  be  feasible 
was  the  adoption  of  some  syster.i  of 
armed  protection  for  trucks  and  car:,'oes 
and  the  elimination  of  collusion  betweon 
drivers  and  thieves.  To  this  end 
deputy  United  States  marshals  have 
been  employed  as  guards  to  protect 
truck  fleets. 

Truck  Fleets  Guarded 

There  is  a  definite  meeting  place  in 
Jersey  City  and  another  in  Philadelphia 
where  all  trucks  going  in  convoy  as- 
semble at  a  certain  hour  of  the  night. 
At  these  points  they  are  met  by  the 
guards  who  remain  with  them  until 
they  arrive  at  their  destination. 

In  order  to  keep  the  convoy  together 
and  to  eliminate  stragglers,  a  rule  has 
been  established  that  any  truck  that 
may  become  disabled  shall  be  taken  in 
tow  by  the  other  trucking  convoy  until 
it  has  been  brought  under  the  protection 
of  the  nearest  organized  police  depart- 
ment. 

Cuts  Down  Expenses 

The  cost  of  protection  thus  afforded 
is  said  to  be  small  and  it  is  expected 
that  it  will  be  still  further  reduced,  if 
it  receives  the  support  of  shippers. 

Arrangements  have  been  made  with 
an    insurance    company   to    give    reduced 
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When  You  Buy  a  Motor  Truck 

Select  it  with  care  for 

It  makes  a  difference  (to  you) 

what  truck  you  buy.     Your  truck  should  be  selected  to  suit  the  char- 
acter of  work  you  expect  it  to  perform. 

You  would  not  think  of  buying  a  pump  in  the  open  market  without 
first  satisfying  yourself  that  you  are  selecting  the  right  type  and  size 
to  handle  your  pumping  job,  and  you  should  not  buy  a  motor  truck,  at 
random,  without  giving  careful  consideration  to  the  size,  type  and  other 
features  it  should  have  to  meet  satisfactorily  the  conditions  under  which 
you  expect  to  operate  it. 

There  are  over  200  makes  of  trucks  on  the  market.  Any  truck 
manufacturer  will  take  your  order,  of  course,  but  only  a  small  percent- 
age of  all  truck  manufacturers  have  made  a  special  study  of  the  truck- 
ing requirements  of  cities,  counties,  road  builders  and  public  works 
contractors. 

These  special  studies  have  resulted  in  up  to  date,  competent 
motor  truck  engineering  which  determines  the  proper  size  of  truck  and 
the  proper  truck  equipment  for  solving  the  various  hauling  problems 
of  cities,  counties,  contractors  and  road  builders. 

This  magazine  has  published  a  special  Motor  Truck  Section  in 
every  issue  for  six  years  and  has  studied  carefully  the  trucking  problems 
of  this  field  and  the  trucks  that  best  solve  those  problems. 

If  in  the  market  for  trucks  let  us  know  your  requirements  and  we 
shall  be  pleased  to  give  you  the  benefit  of  expert  advice. 

Municipal  and  County  Engineering 

702  Wulsin  Building  Indianapolis,  Indiana 
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rates  on  convoyed  merchandise  so  that. 
Instead  of  an  additional  charge,  there 
is  actually  a  considerable  saving  on  each 
trip. 

The  directors  assume  that  any  mem- 
ber of  the  Merchants'  Association  who 
desires  to  avail  himself  of  this  service 
will  arrange  his  insurance  through  his 
own  broker. 


EFFECTS  OF  SOLID   AND   PNEU- 
MATIC TRUCK  TIRES  ON  THE 
SUBGRADE 

To  the  Editor: 

We  have  heard  from  several  sources 
propaganda  directed  at  state  highway  en- 
gineers and  county  commissioners  in  the 
endeavor  to  induce  them  to  restrict  trucks 
engaged  in  the  construction  of  highways 
to  the  use  of  pneumatic  tires.  This  agi- 
tation is  ostensibly  created  on  the  basis 
that  the  penumatic  tire  will  not  damage 
the  incompleted  road  surface  or  sub- 
grade  to  the  extent  that  will  a  solid  or 
cushion  tire. 

Let  us  investigate  the  fact,  however: 
Assuming  a  71/2  ton  truck  to  be  used,  we 
will  find  the  weight  on  the  rear  wheels, 
taking  into  consideration  the  distribution 
of  load,  weight  of  the  body  and  the  like, 
to  be  a  total  of  approximately  17.000  lbs., 
or  8,500  lbs.  on  each  wheel.  The  biggest 
pneumatic  tire  yet  developed,  and  which 
has  not  as  yet  proved  a  commercial  suc- 
cess, is  the  48x12  in.  size,  the  manufac- 
turers of  which  allow  at  present  a  load 
capacity  of  just  8,500  lbs.,  provided  this 
tire  Is  inflated  to  an  air  pressure  of  140 
lbs.  This  means  that  the  weight  per 
square  inch  of  road  contact  will  he  140 
lbs.  and  that  the  area  of  contact  will  be 
61  sq.  ins. 

This  same  truck  would  doubtless  be 
equipped  with  14  in.  cushion  or  solid  tires 
v.-hich  would  have  a  capacity  of  12,000 
lbs.,  or  3.500  lbs.  more  per  wheel  than  the 
pneumatic.  Tests  have  also  shown  that 
the  weight  per  inch  of  contact  of  solid- 
tired  wheels  is  105  lbs.  as  against  140  lbs. 
in  the  case  of  the  pneumatic.  We  would, 
therefore,  find  that  the  area  of  contact  of 
the  non-resilient  solid  tire  is  practically 
81  sq.  ins.  as  compared  with  the  61  sq.  ins. 
of  the  pneumatic. 

Inasmuch  as  road  damage,  rutting  and 
the  like  is  entirely  a  factor  of  weight 
per  .square  inch  of  road  contact,  it  Is  easy 
to  see  that  the  properly-selected  solid  tire 
will  in  reality  cause  less  road  damage  to 
a  soft  surface  than  will  a  properly-inflated 
pneumatic  tire.     If  we  consider  the  semi- 


solid or  cushion  type  of  tire  in  which  the 
area  of  contact  is  considerably  increased 
above  that  of  the  solid,  we  will  find  the 
ideal  equipment  for  soft  or  uncompleted 
road  surfaces. 

This  is  an  important  matter  and  yet  Is 
one  which  has  been  too  hastily  investi- 
gated by  many  road  commissioners.  It  is 
simply  a  question  of  elementary  mathe- 
matics. Very  truly  yours, 

H.  W.  Sladson. 
Engineering  Service  Manager, 
Kelly-Springfield   Tire   Co. 
1710  Broadway,  New  York, 
July  13,  1921. 


(The  foregoing  letter  commenting  on  a 
subject  of  great  importance  to  highway 
engineers  and  contractors,  motor  truck 
and  tire  manufacturers,  is  published  to 
draw  out  a  discussion  on  the  merits  of 
solid  and  pneumatic  truck  tires  on  road 
construction  work.  Correspondence  is  in- 
vited from  all  interested  firms  and  indi- 
viduals and  letters  received  for  publica- 
tion will  appear  in  the  September  issue  of 
this  magazine. — Editor.) 


ADVANTAGES    OF    OILING    SUB- 
GRADES  BEFORE  PAVING 

To  the  Editor: 

It  is  very  evident,  after  studying  the 
large  number  of  earth  roads  which  are 
being  oiled  in  Illinois,  that  it  is  possible 
and  economical  to  oil  roads  preparatory 
to  construction.  We  oiled  li^  miles  of 
road  preparatory  to  the  construction  of 
some  of  our  Frankfort  day  labor  work. 
The  road,  however,  had  just  been  graded 
and  the  suhgrade  sha;ped,  hence  the  oil 
was  not  as  effective  as  it  would  have  been 
had  the  road  bed  become  compacted  be- 
fore the  oil  was  applied.  We  also  used 
three-ton  trucks  on  the  subgrade  for  the 
delivery  of  materials  and  it  is  generally 
admitted  that  trucks  of  this  weight  are 
too  heavy  for  the  average  earth  road.  The 
road,  therefore,  was  rutted  about  as  badly 
as  if  no  oil  had  been  used. 

Where  it  is  possible  to  do  all  of  the 
grading  a  few  months  in  advance  of  the 
paving  so  that  the  subgrade  will  become 
thoroughly  compacted,  the  oiling  will  un- 
doubtedly be  a  success.  This  is  especially 
true  where  pneumatic  tired  trucks  are 
used  for  the  hauling  of  materials.  Thus 
far  we  have  not  been  successful  in  getting 
a  contractor  to  oil  the  subgrade  where 
conditions  of  this  kind  exist. 
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In  addition  to  the  advantage  of  hauling 
materials  over  an  oiled  road  bed  there 
will  be  no  sprinkling  of  the  subgrade  nec- 
essary preparatory  to  the  laying  of  the 
pavement.  The  oiled  earth  road  would 
prevent  the  earth  from  absorbing  the 
moisture  from  the  concrete.  The  oil  will 
also  have  some  advantage  in  that  it  will 
prevent  capillary  attraction  of  the  subsoil 
moisture,  thereby  maintaining  a  drier  sub- 
grade  beneath  the  pavement.  In  one  or 
two  cases  we  have  oiled  the  subgrade  be- 
fore laying  the  pavement,  but  we  have  not 
had  sufficient  time  to  determine  its  full 
advantages.        Very  truly  yours, 

B.    H.    PlEPMEIER, 

Engineer  of  Construction,  Illinois 

Division  of  Highways. 
Springfield,  111.,  July  18.  1921. 


HIGHWAYS    ENTERING     LARGER 

PENNSYLVANIA  CITIES  WILL 

BE  WIDENED 

While  no  immediate  construction  activi- 
ties will  result,  the  State  Highway  De- 
partment of  Pennsylvania  for  the  last  two 
years  has  been  making  a  study  of  traffic 
conditions  on  thoroughfares  leading  to 
Important  municipalities  of  Pennsylvania 
and  eventually  steps  will  be  taken  to  in- 
crease the  width  of  the  arteries  leading 
into  the  larger  cities  of  the  state. 

It  Is  apparent  that  with  the  normal  in- 
crease in  the  registration  of  motor  ve- 
hicles the  present  width  of  highways  will 
be  entirely  inadequate  within  a  few  years. 
At  the  instance  of  the  State  Highway  De- 
partment the  1921  legislature  gave  con- 
sideration to  this  matter  and  enacted  leg- 
islation which  received  the  approval  of 
the  Governor  and  which  will  give  the 
State  Highway  Department  power  to  ex- 
tend the  width  of  Important  thorough- 
fares so  that  they  will  be  adequate  for 
the  safety  of  road  users. 

It  is  not  the  purpose  of  the  State  High- 
way Department  immediately  to  widen 
these  highways,  but  merely  to  make  a  sur- 
vey of  possible  future  traffic  so  that  lines 
may  be  laid  down  for  the  guidance  of  In- 
dividuals or  others  who  are  contemplating 
Improvements  along  these  routes.  The 
proceeding  is  similar  to  that  followed  by 
municipalities  which  establish  building 
lines  along  undeveloped  streets. 

The  State  Highway  Department  hopes 
by  this  procedure  to  save  the  enormous 
expenditure  which  will  necessarily  be  en- 
tailed in  widening  arterial  roadways  after 
Improvements  have  been  completed.     To 


this  end  it  is  working  in  conjunction  with 
the  Suburban  Association  of  the  Main 
Line,  whose  membership  is  composed  of 
students  of  the  highway  problem  in  Phila- 
delphia and  the  adjacent  counties  of  Dela- 
ware. Montgomery  and  Bucks. 

Commissioner  Sadler  and  the  engineer- 
ing forces  of  the  department  are  looking 
ahead  15  and  20  years  to  the  traffic  which 
will  then  be  using  the  roads  of  Pennsyl- 
vania. The  recent  legislature  gave  the 
department  authority  to  extend  the  width 
of  highways  to  120  feet.  That  a  number 
of  arterial  thoroughfares  will  be  extended 
to  that  width  eventually  is  a  certainty. 
If  this  were  postponed  and  owners  of  ad- 
joining property  had  made  improvements, 
the  cost  would  be  extraordinarily  high,  as 
was  the  cost  of  opening  the  parkway  in 
Philadelphia  several  years  ago.  Commis- 
sioner Sadler  believes  that  by  setting  the 
lines  now  property  owners,  if  they  build, 
will  build  back  of  those  lines. 

The  great  increase  in  motor  vehicle 
traffic  within  the  limits  of  the  larger  mu- 
nicipalities of  Pennsylvania  will  eventu- 
ally necessitate  the  building  of  thorough- 
fares skirting  these  municipalities  and 
wide  enough  to  accommodate  several 
streams  of  traffic  going  in  both  directions. 
Within  a  few  years  it  will  be  unwise  to 
send  heavy  trans-Pennsylvania  traffic  into 
Philadelphia  and  Pittsburgh,  for  example, 
inasmuch  as  addition  of  this  traffic  will 
add  to  the  congestion  of  the  down-town 
districts.  Consequently  wide  roads  must 
be  provided  around  the  larger  cities  so 
that  traffic  may  be  accommodated. 


CALIFORNIA    TAXPAYERS    MUST 
PAY  FOR  CAR  TRACK  PAVING 

It  is  reported  that  a  number  of  south- 
ern California  cities  are  rushing  delayed 
street  paving  projects  in  anticipation  of 
the  law  which  will  relieve  street  railway 
companies  from  the  obligation  now  im- 
posed upon  them  to  pave  their  rights  of 
way.  This  legislation  was  enacted  at  the 
recent  session  of  the  California  legislature 
and  has  been  approved  by  Governor 
Stephens.  Street  paving  has  been  a  heavy 
burden  on  the  railway  companies  and 
they  contended  that  inasmuch  as  the  bus 
lines  were  permitted  to  use  the  streets 
in  competition  with  them  without  sharing 
any  responsibility  for  paving,  the  railway 
companies  should,  in  all  fairness,  be  re- 
lieved of  the  burden.  In  the  future  prop- 
erty owners  will  be  required  to  pave  the 
entire  width  of  streets  on  which  railway 
tracks  are  laid. 
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EDITORIALS 


RUBBER  ROAD  ROLLERS 

A  suggestion  that  road  rollers  be  made 
of  rubber  would  be  greeted  with  derision. 
Probably  everybody  would  agree  that  rub- 
ber lacks  every  property  a  material  fitted 
for  use  in  the  manufacture  of  road  rollers 
should  possess,  including  durability,  hard- 
ness, weight,  cheapness,  etc.  Notwith- 
standing all  this,  in  many  localities  rub- 
ber road  rollers  are  being  used.  True, 
they  are  not  called  by  that  name,  although 
they  are  forced  to  attempt  the  service  for 
which  rollers  are  made  and  provided. 
These  rubber  rollers  are  commonly 
known  as  automobile  tirse. 

When  all  vehicles  were  horse-drawn  and 
Iron-tired  it  was  a  common  practice  to 
spread  loose  gravel  or  stone  on  the  road 
surface  and  to  depend  on  the  grinding 
and  rolling  action  of  the  iron  tires  and  the 
tamping  action  of  the  horses'  feet  grad- 
ually to  level  off  and  solidify  the  surfac- 
ing material.  This  was,  perhaps,  all  well 
enough  for  its  time  and  place.  There 
may  be,  and  probably  are,  still  many  roads 
used  almost  exclusively  by  the  old  type  of 
trafBc  described,  and  on  such  roads  the 
old  method  may  still  be  employed  where 
funds  are  low  and  the  need  for  some  sort 
of  road  surfacing  is  urgent.  But  the 
method  becomes  an  extreme  case  of  the 
survival  of  the  unfit  when  employed  on 
roads  carrying  a  heavy,  modern,  rubber- 
tired  motor  traffic 

In  the  first  place,  the  modern  type  of 
traffic  is  inferior  to  the  older  type,  for  the 
purpose  under  discussion,  as  the  rubber 
tires  are  decidedly  less  efficient  than  iron 
tires  in  their  crushing  and  rolling  action. 
Then,  too,  with  motor  traffic  the  entire 
contact  with  the  road,  such  as  it  is.  Is  con- 
fined to  narrow  wheel  tracks  or  ruts; 
there  is  nothing  left  to  perform  the  tamp- 
ing action  of  the  horses'  feet,  which  grad- 
ually compressed  all  the  loose  material 
between  the  wheel  (racks.  Thus,  from  the 
standpoint  of  efficiency,  the  rubber-tired 
motor  vehicle  is  not  well  suited  to  this 
obsolescent  type  of  road  construction. 

In  the  second  place,  it  is  a  very  uneco- 
nomic practice  to  attempt  to  compact 
comparatively  inexpensive  loose  road  ma- 
terial with  expensive  rubber  tires.  There 
probably  are  limits  within  which  this 
practice  is  defensible,  but  it  is  certain 
there  are  limits  outside  of  which  the  prac- 
tice is  indefensible.  Occasionally  the  mo- 
torist runs  into  miles  of  coarse,  crushed 


limestone,  loosely  spread  over  the  road, 
and  is  forced  to  drive  his  car  over  it, 
although  he  knows  that  the  sharp  corners 
of  the  stone  are  cutting  his  tires  with 
every  turn  of  the  wheel.  This  is,  indeed, 
very  poor  economy. 

Where  gravel  is  used,  consisting  of 
round  pebbles  and  sand  grains,  the  dam- 
age to  rubber  tires  is  much  less  than  in 
the  case  of  crushed  stone  in  large  sizes, 
and,  of  course,  if  stone  screenings  are 
spread  over  the  crushed  stone  this  also 
serves  to  protect  the  tires.  It  is  for  this 
reason  we  say  that  there  may  be  limits 
within  which  the  practice  is  permissible 
from  the  standpoint  of  good  engineering, 
and  we  hope  that  technicians  will  estab- 
lish these  limits  and  make  them  known 
to  local  road-building  authorities. 

We  are  very  sure  that  the  practice  of 
spreading  out  coarse,  crushed  stone  over 
the  road  surface,  without  the  saving  pres- 
ence of  fine-grained  material,  is  deserving 
of  total  condemnation  and  should  be  made 
illegal. 


OUR  UNDEVELOPED  CITIES 

It  is  customary  to  assume  that  our 
cities  are  well  improved  with  water  works, 
sewers,  pavements,  street  lights,  bridges, 
etc.  As  a  matter  of  fact,  our  cities  are 
very  imperfectly  developed  with  these  and 
similar  improvements. 

Take  an  important  secondary  city,  of 
some  hundreds  of  thousands  of  popula- 
tion, of  great  industries  and  great  wealth, 
as  an  example.  The  public  water  supply 
Is  of  excellent  quality  from  the  bacterio- 
logical standpoint,  but  not  up  to  desirable 
physical  standards,  possessing  properties, 
as  delivered,  which  require  household 
treatment  to  make  it  satisfactory  for  do- 
mestic use.  Some  surface  wells  are  still 
in  use  within  two  miles  of  the  city  hall. 

The  politest  assumption  of  all  is"  that 
our  cities  are  well  sewered.  In  the  city 
selected  as  an  example  many  houses  are 
not  connected  to  the  public  sewers.  On 
some  premises  may  still  be  seen  that  type 
of  structure  which  told  "the  night-o'er- 
taken  tramp  that  human  life  was  near." 
Other  houses  are  sewered,  but  discharge 
into  natural  water  courses  which  flow 
through  public  parks  and  playgrounds. 
The  surroundings  of  these  water  courses, 
with  respect  to  planting  and  seeding,  are 
as  beautiful  as  one  could  wish,  but   the 
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water  in  the  streams  is  obviously  defiled 
by  household  and  trade  wastes. 

Many  streets,  otherwise  fully  developed, 
are  not  paved  at  all.  Many  existing  pave- 
ments are  in  such  poor  condition  that  a 
good  dirt  road  would  be  preferable  to 
them. 

The  bridges  are  of  excellent  design, 
both  from  the  utilitarian  and  aesthetic 
standpoints,  but  the  bridge  floors,  as  a 
rule,  are  not  in  good  repair,  many  being 
difficult,  if  not  dangerous,  to  drive  over. 

Railway  tracks  are  elevated  In  some 
places,  but  elsewhere  grade  crossings  are 
still  in  use,  many  of  them  unprotected, 
and  they  are  rougher,  on  the  average,  than 
railway  grade  crossings  on  country  roads. 

The  city  is  exceptionally  fortunate  In 
having  many  fine  trees  along  its  streets. 
This  should  call  for  exceptional  street 
lighting  facilities,  but  the  street  lights  are 
dim  and  widely  separated. 

Other  deficiencies  might  be  enumerated, 
but  enough  have  been  mentioned  to  illus- 
trate the  point,  namely:  even  our  large 
cities  are  In  need  of  intensive  develop- 
ment with  respect  to  public  improvements 
to  bring  them  up  to  the  standards  wealthy 
and  progressive  communities  set  for  them- 
selves. There  are  many  loose  ends  to  be 
gathered  up  which  city  boosters  would  do 
well  to  consider. 


ENGINEERS'  VIEW  OF  FALL  CON- 
TRACT AWARDS 

Contractors  favor  awarding  road  con- 
struction contracts  in  September  and  Oc- 
tober, and  a  movement  is  on  foot,  spon- 
sored by  contractors,  to  change  the  cus- 
tom, now  in  vogue,  of  letting  contracts  In 
the  spring.  The  reasons  underlying  this 
suggested  change  are  well  understood  and 
were  stated  in  an  article  published  In  our 
July  issue. 

In  this  issue  we  publish  letters  from 
many  of  the  state  highway  engineers.  In 
the  Northern  states,  commenting  on  the 
merits  of  fall  awards. 

The  reader  will  find  the  letters  of  live 
interest  and  It  is  our  purpose,  here,  mere- 
ly to  call  attention  to  them.  It  will  be 
noted  that  the  engineers  are  not  in  full 
agreement,  thus  demonstrating,  at  once, 
the  value  and  need  of  this  discussion. 

Other  things  being  equal,  everybody 
would  favor  the  fall  awards,  hut  other 
things,  it  seems,  are  seldom  equal — but 
the  letters  tell  the  story  in  full. 

One  point  only,  made  by  the  engineers, 


is  selected  for  emphasis  here:  If  con- 
tractors expect  to  change  the  present 
scheme  they  must  make  good  when  they 
have  opportunity.  On  some  contracts, 
awarded  in  the  fall,  the  successful  con- 
tractors have  loafed  all  winter,  doing 
nothing  at  all,  apparently,  before  the  reg- 
ulation time  in  the  spring.  They  cannot 
expect  to  reshape  matters  by  following 
that  line  of  inaction. 


THE  RAILWAYS  ARE  "COMING 
BACK" 

Readers  will  appreciate  the  article  in 
this  number  on  the  railway  situation: 
past,  present  and  future.  It  holds  forth 
much  encouragement  to  believe  that  the 
railways  are  gradually  "coming  back." 

There  are  numerous  evidences  of  a  re- 
turn of  the  old  railroad  spirit.  For  one 
thing,  excursions  are  being  featured 
again. 

The  old  esprit  de  corps  is  again  in  evi- 
dence, also;  the  old  zip  and  dash  on  the 
part  of  the  men  who  run  the  trains.  May 
we  present  an  example  of  this? 

Some  months  ago  a  notorious  gunman 
in  a  large  city,  with  a  long  record  of 
homicides  to  his  discredit,  was  appre- 
hended by  five  policemen,  and,  in  the  busi- 
ness of  escaping,  shot  one  of  the  police- 
men. Never  happy  in  the  selection  of  his 
victims,  he  was  particularly  unhappy  in 
this  case,  and  the  entire  police  force  of 
the  great  city  determined  to  recapture 
him.  The  co-operation  of  the  police  of 
other  cities  was  secured  in  searching  for 
him,  but  for  many  months  he  evaded  ar- 
rest. 

Not  long  ago,  it  is  reported,  he  boarded 
a  passenger  train  as  it  was  pulling  into 
the  yards,  and,  drawing  one  of  his  three 
loaded  revolvers,  confronted  the  porter. 
The  porter  was  unarmed,  but  did  not  hesi- 
tate to  take  a  gun  from  the  bad  man,  call 
for  help,  and  swing  a  mean  left  to  the 
gunman's  jaw.  The  fugitive  jumped  from 
the  train  and  tried  to  scramble  aboard  a 
locomotive  standing  on  the  next  track. 
The  engineer  kicked  him  deftly  in  the 
face  and  knocked  him  down.  The  engi- 
neer's name  is  not  reported.  We  suspect 
it  is  Casey  Jones.  It  seems  he  had  never 
heard  of  the  gunman. 

Then  the  bad  man  started  running,  and 
the  conductor,  yes,  even  the  conductor, 
started  to  chase  him,  caught  him,  threw 
him  and  sat  on  his  stomach  until  the  po- 
lice arrived. 

The  railways  are  coming  back. 
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STATE  HIGHWAY  ENGINEERS  COM- 
MENT   ON    PROSPOSAL    TO 
AWARD  CONTRACTS  IN 
FALL 

The  statement  of  the  case  favoring  the 
awarding  of  highway  contracts  in  Septem- 
ber and  October,  instead  of  in  the  spring, 
was  very  well  presented  in  the  July  issue 
of  Municipal  a>d  County  Exgineerinq. 
The  editor  asked  several  state  highway 
engineers  to  express  their  opinions  on  the 
merits  of  this  proposal,  as  fostered  by  the 
Associated  General  Contractors  and  other 
business  interests,  and  we  publish  their 
letters  herewith.  We  shall  be  glad  to  pub- 
lish letters  of  comment  on  the  points 
here  made  by  the  engineers: 

Colorado 

Mr.  L.  D.  Blauvelt.  State  Highway  En- 
gineer, Denver,  Colo.,  writes: 

"I  am  certainly  In  sympathy  with  the 
plan  of  letting  contracts  in  the  fall  of  the 
year,  in  order  that  preliminary  steps  may 
be  taken  and  the  work  gotten  under  way 
early  in  the  spring,  with  the  chance  of 
completing  same  during  the  summer  sea- 
son." 

Idaho 

Mr.  D.  P.  Olson,  Director  Bureau  of 
Highways,  Boise,  Idaho,  writes: 

"In  practically  all  sections  of  the  state 
It  would  be  advantageous  to  the  con- 
tractors as  well  as  to  the  department 
to  award  the  contracts  in  the  fall.  How- 
ever, there  are  other  portions  of  the 
state  in  which  this  would  be  practically 
impossible,  but  taking  the  state  as  a 
whole  it  is  the  opinion  of  the  department 
that  the  awarding  of  contracts  should  be 
made  in  the  fall  instead  of  the  spring. 

"I  do  not  believe  It  necessary  that  I 
should  go  into  the  arguments  relative 
to  the  decision  of  the  department  in  this 
matter,  as  the  conditions  surrounding 
the  same  are  too  well  known  to  require 
any  lengthy  discussion  on  our  part." 
Illinois 

Mr.  Clifford  Older,  Chief  Highway  En- 
gineer, Springfield,  111.,  writes: 

"In  my  Judgment  the  best  policy  as  to 
the  time  for  awarding  contracts  on  a  large 
.  scale  varies  from  year  to  year,  depending 
upon  general  conditions. 

"I  am  speaking,  of  course,  from  the 
point  of  view  of  the  owner  or  builder. 
Ordinarily  the  contractor,  who  has  per- 
haps 50  per  cent,  or  more  of  the  road 
equipment  needed  for  a  given  job,  is  able 
to  secure  the  balance  of  the  equipment 
and  be  ready  to  start  work  In  approxi- 


mately 60  days.  This  would  indicate  that 
in  this  latitude  and  as  far  as  the  con- 
tractor'.s  ability  to  start  work  at  the  be- 
ginning of  tlie  season  is  concerned,  the 
award  of  contracts  in  February  or  March 
would  be  satisfactory. 

"Such  an  arrangement,  however,  would 
not,  of  course,  enable  equipment  manufac- 
turers to  forecast  very  definitely  the  de- 
mand for  the  nest  season's  construction, 
and  they  would  be  obliged  to  use  less 
definite  data  in  anticipating  the  demand 
for  manufacturing  equipment  during  the 
winter  months.  The  advantage  of  the 
earlier  knowledge  of  the  demand  for 
equipment  might  easily  be  offset  by  labor 
and  material  conditions,  which  cannot 
definitely  be  foreseen  six  months  in  ad- 
vance. 

"From  the  point  of  view  of  the  state, 
therefore,  it  is  my  opinion  that  the  award- 
ing of  contracts  in  the  fall  in  preference 
to  the  spring  must  largely  be  based  on  an 
estimate  of  labor  and  material  conditions 
which  may  prevail  during  the  early  part 
of  the  succeeding  construction  season." 

Indiana 
Mr.  G.  R.  Hass,  Office  Engineer,  Indiana 
State  Highway  Commission,  Indianapolis, 
writes: 

"It  is  now  the  policy  of  the  Commission 
not  to  let  any  contracts  for  road  surfacing 
until  after  the  first  of  the  next  year.  It 
is,  however,  our  policy  to  let  contracts  for 
grading  and  structures  this  fall  on  proj- 
ects that  require  heavy  grading  so  that 
they  may  have  the  winter  in  which  to  be- 
come compacted,  and  so  we  may  let  sur- 
facing contracts  on  them  next  year. 

"I  cannot  give,  as  an  opinion  of  the 
department,  a  statement  regarding  wheth- 
er our  Commission  approves  awarding 
contracts  in  September  and  October,  in- 
stead of  the  spring  months,  but  do  feel 
that  wherever  we  have  heavy  grading  on 
a  contract  that  It  should  be  let  at  such  a 
time  as  will  least  Interfere  with  traffic 
and  also  will  get  the  subgrade  prepared 
for  a  period  previous  to  paving,  so  that 
It  will  become  thoroughly  compacted  and 
not  settle  or  shrink  after  the  pavement 
has  been  laid." 

lotva 
Mr.  F.  R.  White,  Chief  Engineer,  Ames. 
Iowa,  writes:  "We  believe  it  to  be  a  good 
policy  to  let  highway  contracts  in  the  fall 
for  construction  the  following  spring, 
rather  than  waiting  until  spring  to  let  the 
contracts.  Of  course  it  is  not  always  pos- 
sible to  follow  out  this  policy,  due  to  the 
fact  that  it  may  be  impossible  to  get  the 
surveys  made  and  the  plans  prepared  and 
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other  necessary  preliminaries-  taken  care 
of  in  time  to  let  contracts  in  the  fall." 
Kansas 

Mr.  M.  W.  Watson,  State  Highway  En- 
gineer, Topeka,  Kans.,  writes: 

"I  can  see  considerable  merit  in  award- 
ing contracts  in  September  and  October 
if  the  contractors  proceed  to  make  their 
necessary  arrangements  for  early  spring 
construction  as  soon  as  the  contract  Is 
awarded.  It  is  especially  desirable  in  this 
state  in  view  of  the  fact  that  a  consider- 
able portion  of  the  earthwork  and  culverts 
can  be  completed  before  spring,  giving 
the  contractor  more  freedom  in  the  han- 
dling of  his  pavement  work. 

"We  have  found,  however,  in  a  number 
of  instances  in  this  state  that  it  made 
very  little  difference  in  the  results  pro- 
duced. The  contractors  simply  felt  that 
they  had  such  a  long  time  to  prepare  for 
the  spring  work  that  they  put  it  off  until 
time  to  start  construction  just  as  If  the 
contract  had  been  advertised  and  let  dur- 
ing the  latter  part  of  winter  and  early 
spring.  The  matter  depends  upon  the 
attitude  taken  by  the  contractor  after  the 
contract  is  awarded." 

Kentucky 

Mr.  Joe  S.  Boggs,  State  Highway  Engi- 
neer, Frankfort,  Kentucky,  writes: 

"I  am  not  in  sympathy  with  the  move- 
ment being  fostered  by  the  Associated 
General  Contractors  and  other  business 
interests  to  have  all  highway  contracts 
awarded  in  September  and  October  In- 
stead of  the  spring  months.  On  account 
of  the  volume  of  work  now  being  handled 
by  the  various  highway  departments  of 
the  country  it  is  impossible  to  concentrate 
the  awarding  of  contracts  to  such  a  short 
period  of  time  in  the  year." 
Maine 

Mr.  Paul  D.  Sargent,  Chief  Engineer, 
Augusta,  Maine,  writes: 

"If  labor  and  material  conditions  were 
stabilized  I  should  be  very  much  in  favor 
of  letting  contracts  during  the  fall 
months  for  work  to  be  executed  during 
the  following  season.  Under  present  con- 
ditions I  do  not  believe  that  method  will 
return  to  the  states  full  value,  on  ac- 
count of  the  fact  that  labor  prices  and 
material  prices  are  declining  constantly 
and  there  is  apt  to  be  considerable  dif- 
ference in  the  cost  of  these  two  items  be- 
tween September  or  October  of  one  year 
and  April  or  May  of  the  next. 

"We  have  tried  this  method  on  two  or 
three  good  sized  contracts  and  we  have 
not  received  results  which  we  expected. 
In   the  fall   of  1919   we  let  two  big  con- 


tracts, and  as  far  as  I  am  aware  no  prepa- 
ration was  made  by  the  contractors  dur- 
ing the  winter  and  neither  contract  was 
completed  in  1920,  and  neither  one  is  com- 
pleted yet,  although  the  prospects  are 
that  they  will  both  be  finished  by  the 
first  of  the  coming  September.  These  con- 
tracts were  bid  substantially  on  the  peak 
of  the  labor  market  and  labor  has  de- 
clined here  from  35  to  40  per  cent  since 
those  contracts  were  let." 
Maryland 

Mr.  John  N.  Mackall,  chairman  and 
Chief  Engineer,  Baltimore,  Md.,  writes: 

"I  don't  believe  any  general  good  will 
result  from  the  awarding  of  contracts  In 
the  fall  instead  of  in  the  spring.  In  fact. 
I  think  that  every  day  the  awarding  of 
contracts  is  delayed  brings  down  the 
price.  If  the  contractor  has  work  In  the 
fall  for  the  next  year  he  is  not  interested 
in  cutting  wages,  but  if  when  the  spring 
comes  he  has  no  work  he  is  decidedly  in- 
terested in  cutting  wages;  and  really  the 
cutting  of  wages  is  the  key  to  the  high 
cost  of  road  construction." 
Massachusetts 

Mr.  A.  W.  Dean,  Chief  Engineer,  Bos- 
ton, Mass.,  writes: 

"When  we  are  having  continuous  nor- 
mal conditions  in  labor  and  material 
prices  I  consider  that  it  is  good  business 
to  let  as  many  contracts  as  possible  in 
the  months  of  November  and  December, 
so  that  work  may  commence  very  early  in 
the  following  spring. 

"I  do  not  consider  it  good  business, 
however,  to  let  contracts  in  September  or 
October  and  permit  contractors  to  do  any 
work  during  the  fall  months  that  would 
interfere  with  the  use  of  the  road  during 
the  winter  months. 

"It  was  not  good  business  to  let  con- 
tracts in  November,  1920,  for  work  to  be 
done  in  1921,  as  the  prices  of  labor  and 
materials  were  very  much  less  in  1921 
than  they  were  in  1920.  It  is  for  this 
reason  that  I  qualified  my  first  statement 
as  to  'continuous  normal  conditions.'  " 
Michigan 

Mr.  Frank  F.  Rogers,  State  Highway 
Commissioner,  Lansing,  Mich.,  writes: 

"In  regard  to  the  awarding  of  contracts 
in  the  fall  for  the  following  year's  con- 
struction: It  is  my  opinion  that  if  con- 
ditions are  normal  this  would  certainly  be 
a  proper  thing.  However,  no  one  has  been 
able  to  predict  during  the  past  few  years, 
or  at  least  since  previous  to  entering  the 
World  War.  what  the  conditions  would 
be  the  following  year.  XVe  would  certainly 
not  care  to  let  contracts  under  uncertain 
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conditions,  as  while  It  might  be  very  for- 
tunate for  the  contractor  to  take  a  con- 
tract and  then  reap  the  beneiit  of  a  de- 
clining market,  it  would  be  Just  as  dis- 
astrous for  hira  to  take  a  contract  and 
then  suffer  because  of  a  rising  market. 
It  does  not  appear  that  there  would  be  any 
particular  advantage  for  certain  types  of 
construction  such  as  so-called  low  type 
roads,  but  there  is  no  question  but  what 
there  would  be  advantage  for  pavement 
work,  as  it  would  allow  the  contractors 
to  get  all  of  their  equipment  and  a  large 
stock  of  materials  on  the  ground. 

"This  department  is  not  in  a  position 
this  year   to   let  contracts  so  far  In   ad- 
vance.    However,  it  is  expected  that  con- 
tracts win  be  let  early  in  1922." 
Minnesota 

Mr.  John  H.  Mullen,  Chief  Engineer,  St. 
Paul,  Minn.,  writes: 

"On  a  number  of  our  projects  we  found 
that  the  businesslike  way  to  handle  this 
was  to  let  contracts  in  the  fall  so  that 
material  and  equipment  may  be  delivered 
and  in  readiness  for  work  in  the  spring. 
In  some  cases  this  has  been  taken  care 
of  by  the  state  purchasing  equipment  and 
stock  piled,  but  that  is  not  always  satis- 
factory, for  the  reason  that  it  is  difficult 
to  anticipate  the  layout  for  contractors' 
organization.  We  have  no  fixed  policy  in 
regard  to  fall  letting  of  contracts,  the  de- 
termination being  made  on  the  merits  of 
each  individual  case." 

Missouri 

Mr.  Alexander  W.  Graham,  State  High- 
way Engineer,  Jefferson  City,  Mo.,  writes: 

"I  think  this  plan  of  awarding  high- 
way contracts  in  September  and  October 
instead  of  the  spring  months  a  very  good 
one  indeed,  and  if  it  were  possible  for  us 
to  do  so  I  would  be  glad  to  see  our  con- 
tracts advertised  for  letting  during  the 
above  mentioned  months,  but  so  far  we 
have  had  to  let  our  work  as  rapidly  as 
we  could  get  it  ready.  However,  in  the 
future  some  such  plan  as  mentioned  in 
your  letter  might  be  adopted  by  this  de- 
partment." 

Montana 

John  N.  Edy,  Chief  Engineer,  Helena, 
Mont.,  writes: 

"This  Commission  is  fully  in  sympathy 
with  the  movement  fostered  by  the  Asso- 
ciated General  Contractors,  to  secure  the 
award  of  contracts  in  the  fall  instead  of 
the  spring,  but  it  is  not  always  possible 
for  us  to  arrange  our  program  according- 
ly. We  propose  to  continue  the  awarding 
of  contracts  throughout  the  fall  and  win- 
ter, whenever  it  is  possible,  thereby  per 


mitting  the  contractors  to  secure  their 
materials  and  make  their  other  arrange- 
ments so  as  to  begin  the  construction 
work  as  early  in  the  spring  as  feasible." 
Nebraska 

Mr.  George  K.  Leonard,  Assistant  Sec- 
retary, Department  of  Public  Works,  Lin- 
coln, Nebraska,  writes: 

"We  agree  with  the  contractors  when 
they  say  that  from  their  standpoint  it  Is 
desirable  to  let  contracts  in  the  fall.  With- 
out doubt  this  gives  them  a  chance  to 
organize  their  work  for  the  coming  spring 
and  at  the  same  time  permits  the  engineer 
to  dispose  of  some  of  the  preliminary 
work. 

"From  the  engineer's  standpoint,  how- 
ever, we  feel  that  this  method  of  letting 
contracts  would  have  a  tendency  to  keep 
prices  up.  We  feel  that  the  competition 
would  not  be  as  keen  in  the  fall  as  it  is 
in  the  spring,  when  all  contractors  are 
anxious  to  sign  up  for  their  season's 
work. 

"For  these  reasons  this  Department  will 
"ot  "ward  any  highway  contracts  in  the 
fall." 

Nevada 

Mr.  C.  C.  Cottrell,  State  Highway  Engi- 
neer, Carson  City,  Nevada,  writes: 

"We  are  in  thorough  accord  with  the 
awarding  of  contracts  during  the  late  fall 
and  winter  months.  However,  there  are 
matters  governing  this  such  as  financing, 
which  unfortunately  cannot  be  arranged 
until  it  is  possible  to  do  the  work.  We 
are  doing  everything  In  our  power  to  as- 
<3ist  in  this  matter." 

New  Hampshire 

Mr.  F.  H.  Colburn,  Assistant  State  En- 
gineer, Concord,  New  Hampshire,  writes: 

"Regarding  the  desirability  of  awarding 
highway  contracts  in  September  and  Oc- 
tober instead  of  the  spring  months:  This 
plan  is  without  doubt  an  excellent  one, 
but  I  feel  that  it  is  impracticable  in  some 
of  the  northern  states,  such  as  New  Hamp- 
shire, as  our  highway  funds  are  available 
for  two-year  periods  only,  and  it  Is  im- 
possible to  forecast  what  legislative  action 
may  be  taken.  Contracts  could  not  be 
awarded  in  the  fall  hinging  on  a  doubt- 
ful appropriation  during  the  following 
winter." 

New  York 

Mr.  Herbert  S.  Sisson,  Commissioner  of 
Highways,  Albany,  N.  Y.,  writes: 

"I  am  entirely  in  sympathy  with  the 
movement  fostered  by  the  Associated  Gen- 
eral Contractors  and  other  business  in- 
terests to  award  highway  contracts  In 
September  and  October  Instead  of  In  the 


44 


MUNICIPAX,    AND    COUNTY    ENGINEERING 


Vol.  LXI,  No.  2 


spring  months.  However,  owing  to  the 
conditions  that  confront  this  department, 
especially  as  to  appropriations  to  be  made 
by  the  Legislature,  it  will  be  impossible 
for  us  to  let  over  50  per  cent  of  the  high- 
way work  that  we  expect  to  put  under 
contract  to  be  built  during  the  season  of 
1922  before  April  or  May  of  that  year. 
Our  Legislature  meets  yearly  and  con- 
venes on  January  1st  for  the  annual  ses- 
sion. Appropriation  bills  are  very  rarely 
passed  before  March  1st,  and  at  least  50 
per  cent  of  the  work  to  be  undertaken 
next  year  must  await  the  action  of  the 
Legislature  providing  money  to  cover  the 
cost  of  construction  to  be  undertaken. 

"We  shall  use  every  effort  in  this  de- 
partment to  let  as  many  contracts  in  the 
fall  and  early  winter  as  possible,  and  to 
prepare  plans  for  the  remainder  so  that 
as  soon  as  the  appropriations  are  made 
and  other  details  attended  to  we  may 
contract  for  the  work  to  be  awarded  as 
soon  as  possible  In  the  spring." 

North  Dakota 

Mr.  J.  E.  Kaulfuss,  Assistant  Chief  En- 
gineer, Bismarck,  N.  D.,  writes: 

"In  a  general  way  it  would  appear  to 
be  commonly  more  satisfactory  to  let  con- 
tracts in  the  fall  rather  than  in  the 
spring,  although  there  are  some  reasons 
for  not  doing  so. 

"In  the  case  of  shipment  of  materials, 
etc.,  it  might  be  advantageous,  on  account 
of  the  freight  car  situation,  etc.,  for  ma- 
terials to  be  delivered  during  the  winter 
months,  thus  equalizing  the  freight  traf- 
fic. 

"The  state  highway  work  in  North  Da- 
kota up  to  the  present  time  has  been,  and 
probably  for  some  time  in  the  future  will 
be,  such  that  the  quantity  of  materials 
required  will  be  relatively  small.  Our 
work  consists  mostly  of  grading  and 
drainage. 

"It  has  been  our  experience  that  the 
contracting  field  in  North  Dakota  has 
been  so  limited  and  is  composed  of  such 
relatively  small  contractors  that  not  a 
great  many  of  our  projects,  even  when  let 
in  early  spring,  are  finished  before  the 
season  is  over.  In  most  cases  the  projects 
run  over  into  two  seasons. 

"We  have  endeavored  to  assist  the  con- 
tractor by  dividing  our  projects  into  small 
sections  of  four,  five  and  six  miles  with 
a  separate  contract  for  each  section,  so 
that  on  a  large  project  he  will  be  re- 
lieved of  each  section  and  given  payment 
in  full  as  he  completes  his  several  con- 
tracts. 

"The   situation  in  the  past,  during  the 


war,  and  possibly  even  now,  Is  such  that 
it  is  most  advantageous  for  the  contracts 
to  be  let  very  shortly  before  the  work  can 
be  begun  and  readily  finished.  There  is 
some  advantage  in  letting  the  contracts 
very  early  in  spring  instead  of  late  the 
preceding  fall,  especially  during  the  pe- 
riod of  adjustment.  The  principal  han- 
dicap, however,  in  early  spring  letting  is 
that  in  northern  states  the  ground  is  cov- 
ered with  snow  and  ice,  which  makes  ex- 
amination of  the  work  difficult. 

"It  appears  that  a  contractor  bidding 
on  work,  especially  in  northern  states, 
about  seven  months  before  actual  work  Is 
intended  to  be  begun,  would  bid  higher 
because  of  the  uncertainties  that  might 
result  within  the  next  half  year." 
Ohio 

Mr.  E.  C.  Blosser,  State  Highway  Engi- 
neer, Columbus,  Ohio,  writes: 

"Our  engineers  in  the  field  are  always 
so  busy  during  the  summer  months  with 
contract  work  that  it  is  not  feasible  to 
get  our  surveys  until  some  time  in  the 
fall;  and  it  Is  always  easier  to  work  up 
the  plans  and  estimates  during  the  win- 
ter months  than  any  other  time  of  the 
year.  And  then,  again,  we  do  not  desire 
to  have  our  roads  torn  up  during  the 
winter  months  any  more  than  is  abso- 
lutely necessary.  So  that,  considered  as 
a  general  proposition,  I  would  say  that 
we  are  not  in  sympathy  with  the  move- 
ment to  award  highway  construction  in 
September  and  October  exclusively." 
Rhode  Island 

Mr.  I.  W.  Patterson,  Chief  Engineer, 
Providence,  R.  I.,  writes: 

"I  am  very  much  in  favor  of  awarding 
contracts  in  the  fall  rather  than  in  the 
spring.  It  is  not  always  possible  for  this 
department  to  award  contracts  in  the  fall 
because  as  a  rule  we  are  financed  by  ap- 
propriations made  annually.  Occasion- 
ally, however,  special  appropriations  are 
mada  for  expenditure  during  a  period  of 
years.  When  this  is  done,  almost  in- 
variably we  let  our  contracts  in  the  fall." 
Wisconsin 

Mr.  A.  R.  Hirst,  State  Highway  Engi- 
neer, Madison,  Wis.,  writes: 

"I  will  say,  very  briefly,  that  we  are 
not  in  sympathy  with  the  movement  un- 
der way  to  award  highway  contracts  in 
September  and  October,  for  the  following 
reasons: 

"First,  the  prices  for  labor,  teams,  ma- 
chinery and  materials  for  the  following 
year  are  not  known  as  early  as  Septem- 
ber and  October.  Both  the  contractors  and 
the   public   are   gambling  with  too  many 
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unknown  faotors  wlien  ttiey  let  contracts 
so  far  in  advance  of  tlie  actual  time  of 
construction. 

"Second,  mechanically  it  is  almost  im- 
possible to  have  the  plans  ready  so  far  in 
advance  of  the  time  of  con.struction,  be- 
cause in  northern  states  such  as  Wiscon- 
sin the  surveys  are  made  in  the  open 
season,  and  the  engineering  force  is  main- 
tained through  the  winter  by  working  on 
plans  from  the  surveys  made  when  it  was 
Iiossible  to  survey  to  advantage. 

"Of  course  it  might  be  said  that  the 
department  could  work  two  years  ahead, 
but  very  few  departments  are  financed 
two  years  ahead,  and  surveys  made  two 
years  in  advance  would  be  apt  to  be  ob- 
solete before  used. 

"I  have  been  chief  engineer  of  a  state 
highway  department  for  fourteen  years, 
and  it  is  my  absolute  opinion  that  the 
plan  suggested  by  the  Associated  General 
Contractors  is  impracticable. 

"We  are  making  every  effort  to  let  our 
contracts  as  early  in  the  year  as  possible. 
We  started  lettings  In  January,  and  prac- 
tically all  of  the  contract  lettirigs  under 
our  control  had  been  made  before  May  1. 
It  has  been  mechanically  impossible  to 
get  out  the  plans  any  earlier,  and  even  if 
it  were  not,  we  do  not  believe  it  good 
policy  to  start  lettings  for  the  year's  work 
before  January  1.  The  motto  of  the  Wis- 
consin Highway  Commission  Is  "Build 
each  year  the  work  awarded  that  year." 
There  are  a  few  exceptions  to  this  rule  in 
our  practice,  but  very  few  indeed." 


ADVANTAGES    OF    NEW    YORK 

DUAL  TYPE  (MACADAM  AND 

CONCRETE)  ROAD 

ByH.  G.  Hotchkiss,  Jr.,  Second  Deputy  Com- 
missioner,   New     York    Commission    of 
Highways,    State    House, 
Albany,  N.  Y. 

The  dual  type  of  road,  consisting  of 
macadam  and  concrete,  has  been  used 
in  the  reconstruction  of  old  macadam 
pavements  to  a  small  extent  in  four  dif- 
ferent counties  of  the  state;  namely, 
Dutchess,  Livingston,  Montgomery  and 
Rensselaer,  with  the  result  that  we  now 
have  in  use  five  and  one-half  miles,  all 
located  on  main  heavily  traveled  routes 
and  we  anticipate  the  construction  of  a 
few  additional  miles  during  the  present 
season. 

The  type  in  general  consists  of  the 
placing  of  two  strips,  each  9  ft.  in  width, 
of  concrete  l:li/^:3i^  mix  of  6  in.  uni- 
form thickness  reinforced  with  metal 
mesh  separated  by  a  strip  of  bituminous 


macadam    penetration    method,    6    ft.    in 
width. 

The  advantages  of  this  type  are  ob- 
vious. The  width  is  ample  to  take  care 
of  present  and  probable  future  t  rathe  on 
our  main  routes.  The  black  strip  of 
bituminous  macadam  tends  strongly  to 
keep  traffic  on  its  proper  side  of  the  pave- 
ment. Slow  moving  heavy  trucks  will 
drive  on  the  concrete  on  the  side  of  the 


VIEWS  OP  MACADAM  -  CONCRETE 
DUAL  TYPE  OF  HIGHWAY  ON  MAIN 
TRAVELED  ROAD  BETWEEN  ALBANY 
AND  NEW  YORK,  N.  Y. 

pavement  not  monopolizing  the  center  as 
is  common  on  ordinary  hard  surfaced 
pavements.  This  permits  fast  moving 
pleasure  or  transportation  vehicles  read- 
ily to  pass  the  slower  moving  vehicles. 
Traffic  in  general  is  confined  to  the  con- 
crete which  is  able  to  support  and  carry 
it  without  injury. 

In  reconstruction  work,  there  is  no 
necessity  of  closing  the  road  to  traffic 
during  the  progress  of  the  work,  as  the 
strip  of  concrete  is  completed  on  one  side 
of  the  center  line  and  opened  to  traffic 
prior  to  the  laying  of  the  second  strip 
of  concrete. 

Ample  width  of  right  of  way  and  em- 
bankment or  cut  is  required. 

Reconstruction  of  old  macadam  pave- 
ments with  this  type  of  pavement  costs 
approximately   $40,000   per   mile. 

In  the  establishment  of  the  new*  grade 
or  profile,  we  endeavor  to  preserve  and 
utilize  as  a    foundation   as    much   of  the 
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old  macadam  pavement  as  Is  feasible. 

Herewith  are  two  views  showing  sec- 
tions of  the  Schodack  Center-Valatie,  Pt. 
3,  Highway  No.  5084,  Rensselaer  County, 
reconstructed  in  1920,  using  this  type 
of  construction.  This  highway  is  located 
on  the  main  traveled  route  between  Al- 
bany and  New  York  City.  The  photo- 
graph showing  the  touring  car  on  one 
side  with  motor  truck  on  the  other  illus- 
trates well  the  opportunity  for  fast  travel- 
ing vehicles  to  pass  other  vehicles  going 
slower  or  standing  still  on  the  pave- 
ment. 


CARIBOU    HYDRO-ELECTRIC    DE- 
VELOPMENT OF  THE  GREAT 
WESTERN  POWER  COMPANY 
ON  FEATHER  RIVER 

By   Howard   L.   Rogers,   Director  of   Division 

of   Construction   and   Enoineerino.   Stone 

d   Webster,  Inc.,  147   Milk  St., 

Boston,  Mass. 

The  Great  Western  Power  Co.  of  Cali- 
fornia has  just  put  into  operation  a  CO,- 
000  horse  power  hydro-electric  plant  In 
Plumas  County,  California,  serving  Cen- 
tral and  Northern  California. 
Power  Possibilities  of  the  Feather  River 

It  is  the  second  plant  to  be  constructed 
In  a  comprehensive  scheme  for  the  devel- 
opment of  power  along  75  miles  of  the 
Feather  River,  which  stream  possesses  un- 
usual power  possibilities. 

Rising  in  the  Sierra  Nevada  Mountains, 
the  north  fork  of  this  river  meanders 
across  a  great  mountain  meadow  miles  In 
length  at  an  elevation  of  almost  a  mile 
above  the  ocean.  Upon  leaving  the  mead- 
ow it  plunges  abruptly  into  the  Feather 
River  Canyon  and  for  75  miles  tumbles 
over  one  cascade  and  rapid  after  another 
until  it  finally  reaches  the  gently  sloping 
Central  Valley  system  of  California  near 
Oroville.  In  this  distance  the  river  has 
fallen  4,285  ft.,  constituting  a  power  zone 
within  which,  it  is  calculated,  640,000 
horse  power  will  ultimately  be  developed. 

The  plant  Just  completed  is  known  as 
the  Caribou  development.  It  receives  Its 
name  from  the  century  old  trail  along  the 
river  made  by  the  caribou  in  their  yearly 
migrations  from  the  mountain  tops  to  the 
■warmer  valleys. 

Big  Meadows  Reservoir 
The  Big  Meadows  Reservoir  is  the  key 
to  the  whole  situation:  It  acts  as  a  regu- 
lator for  the  two  existing  plants  and  will 
do  so  equally  well  for  the  five  yet  to  be 
developed  on  the  stream  below.  With  an 
hydraulically    sluiced    earth    dam    built 


some  10  years  ago  across  the  neck  of  the 
valley,  a  lake  44  square  miles  in  extent 
has  been  brought  into  existence.  In  this 
the  flood  waters  from  the  higher  moun- 
tains can  be  stored,  to  be  released  as 
needed  during  the  dry  California  sum- 
mers. Thus,  a  constant  flow  can  be  main- 
tained, assuring  a  steady  and  reliable 
production  of  power. 

The  plant  is  located  about  10  miles 
from  the  Big  Meadows  reservoir  and  is 
reached  by  a  10  mile  construction  rail- 
road branching  from  the  Great  Western 
Railroad  at  Belden,  Cal. 

Essential  Features 

The  development  consists  of  the  con- 
struction of  two  tunnels,  each  about  2 
miles  long,  a  small  earth  dam,  the  pen- 
stocks, power  house  and  transmission 
lines. 

The  Big  Meadows  reservoir  is  tapped  by 
a  tunnel  which  conveys  the  water  2  miles 
to  spill  it  into  the  valley  of  Butt  Creek. 
After  following  the  course  of  the  gently 
sloping  Butt  Creek  for  about  10  miles,  a 
low  earth  dam  turns  the  water  into  the 
second  tunnel  about  two  miles  long,  which 
runs  direct  to  the  penstocks  at  the  power 
house. 

nriving  the  Tunnel 

The  driving  of  the  tunnel  which  taps 
the  Big  Meadows  reservoir  was  unusually 
difficult  work,  as  there  was  a  strong  flow 
of  water  through  the  slate  and  jointed 
lava  beds  In  which  the  tunnel  was  ex- 
cavated. To  keep  it  unwatered  during 
construction,  electrically  driven  pumps 
were  employed.  A  duplicate  set  of  steam 
pumps  always  stood  ready  to  carry  on  at 
a  moment's  notice  in  the  event  of  sudden 
failure  of  power.  At  one  of  the  shafts 
7,000.000  gals,  per  day  were  pumped  con- 
stantly for  more  than  a  year.  The  second 
tunnel  was  much  drier  and  more  easily 
constructed. 
Largest  Impulse  Wheels  Yet  Constructed 

The  Caribou  development  is  notable 
even  in  this  California  region  of  high  head 
power  developments,  in  that  the  impulse 
wheels  installed  are  the  largest  yet  con- 
structed. With  a  net  effective  head  of 
1,008  ft.,  each  wheel  is  designed  to  absorb 
and  transmit  15.000  horse  power  to  the 
generator  from  the  11  in.  jet  of  rushing 
water.  Each  of  the  21  buckets  of  the 
wheel  weighs  1,000  lbs.,  and  is  struck  by 
a  solid  bar  of  water  11  ins.  thick,  shoot- 
ing from  the  nozzle  at  a  speed  of  175 
miles  per  hour.  The  wheel  revolves  at 
171.4  revolutions  per  minute,  receiving  60 
blows  every  second,  each  one  of  which 
strikes  with  a  force  of  84,000  lbs.  The 
energy  delivered  to  each  wheel  is  equiv- 
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alent  to  the  crashing  impact  of  2  passen- 
ger locomotives,  each  weighing  100  tons 
and  speeding  at  42  miles  per  hour  with 
but  one  second  of  headway  between  each 
locomotive. 

Highest  Transviission  Line  Voltage   Yet 
Attempted 

The  transmission  line  is  185  miles  long 
and  will  carry  power  at  165,000  volts, 
which  Is  the  highest  transmission  line 
voltage  yet  attempted. 

The  plant  was  designed  and  built  by 
Stone  &  Webster,  Inc.,  of  Boston,  under 
the  direct  supervision  of  S.  L.  Shuffleton, 
Western  Manager,  with  W.  D.  Shannon  as 
General  Superintendent. 

Qeneral  Data  Cariliou  Power  Plant 

The  general  data  pertaining  to  the 
plant  follow: 

Great  Western  Power  Company  of  Cali- 
fornia. 

Work  started  June,  1919.  In  operation 
May  7,  1921. 

Installed  capacity,  59,000  horse  power. 
Ultimate  capacity,  167,000  horse  power. 

Location:  Ten  miles  below  Lake  Al- 
manor  (Big  Meadows  Reservoir)  on  North 
Fork  of  Feather  River,  in  Plumas  County. 

Power  house  construction:  Reinforced 
concrete.  Height,  105  ft.;  width,  104  ft.; 
present  length,  176  ft.;  ultimate  length, 
308  ft. 

Present  Installation:  Two  30,000  horse 
power  units,  consisting  of  two  overhung 
Impulse  wheels,  each  with  21  buckets,  op- 
erating under  a  head  of  1,008  ft,  with  a 
speed  of  171.4  revolutions  a  minute.  Each 
of  the  buckets  on  these  wheels  weighs 
1,000  lbs.  The  diameter  of  the  Jet  which 
strikes  them  Is  11  ins.  These  two  wheels 
and  generator  constitute  a  unlL  Each 
unlfi  weighs  290  tons;  the  revolving  ele- 
ment of  each  unit  weighs  170  tons. 

Transmission:  Aluminum  cables,  near- 
ly 1  In.  in  diameter,  transmit  the  power 
generated  at  the  Caribou  plant  over 
double  steel  tower  transmission  lines  186 
miles  to  the  San  Francisco  Bay  district 
distributing  area.  The  voltage  is  165,000, 
a  world's  record  in  transmission  voltage. 

Water  supply:  Water  from  Lake  Al- 
manor  and  Butt  Valley  is  fed  to  the  Cari- 
bou's power  plant  through  three  tunnels 
as  follows: 

Tunnel  No.  1.  Located  between  Lake 
Almanor  and  Butt  Creek.  Area,  46  sq.  ft. 
Section  rectangular.  Slope,  1  per  cent. 
Length,  11,200  ft,  with  three  shafts.  Lin- 
ing, part  concrete  and  part  wood.  Capac- 
ity, 800  cu.  ft  of  water  per  second. 
Equipped  with  two  7-ft.  electrically  con- 
trolled gates  at  Its  entrance. 

Tunnel    No.    2.     Located    between    the 


south  end  of  Butt  Valley  and  the  crest 
of  the  river  gorge.  Area,  78.50  sq.  ft. 
Section,  circular.  Diameter,  10  ft.  Slope, 
eight-tenths  of  1  per  cent.  Length,  9,200 
ft.  Number  of  shafts  and  adits,  two. 
Lining,  concrete.  Capacity,  1,400  cu.  ft. 
of  water  per  second.  Equipped  with  a 
9-ft.  electrically  controlled  gate  at  the  en- 
trance. 

Pressure  Tunnel.  Located  between  the 
crest  of  the  gorge  and  a  point  under  the 
ridge  550  ft.  below.  The  area  of  the 
pressure  tunnel  is  63.62  sq.  ft.  Section, 
circular.  Diameter,  9  ft.  Length,  550  ft. 
Lining,  combination  steel  and  concrete. 

Pipe  Lines.  Located  partly  in  tunnels 
and  partly  on  hillside  between  lower  end 
of  pressure  tunnel  and  power  house;  2,755 
ft  of  60-in.  steel  pipe,  3,372  ft.  of  42-ln. 
pipe.  Sixty-inch  pipe  is  approximately  % 
in.  thick,  and  42-in.  pipe  is  approximately 
1  in.  thick. 

A  surge  chamber  30  ft.  in  diameter  and 
175  ft  deep,  to  take  care  of  water  sud- 
denly backed  up  when  the  volume  flow- 
ing through  the  generating  units  is  re- 
duced, is  situated  at  the  junction  of  Tun- 
nel No.  2  and  Tunnel  No.  3. 

The  water  used  at  the  Caribou  plant  is 
used  over  again  at  the  Big  Bend  power 
plant  and  ultimately  will  be  used  in  all 
seven  times  at  seven  different  power  sta- 
tions before  reaching  the  Oroville  or  Sac- 
ramento Valley  level,  when  it  becomes 
available  for  Irrigation. 


EFFECT  OF  AGE  ON  STRENGTH 
OF  CONCRETE 

By   Duff   A.    Abrams,     Professor     in     Charge 

Striicturol  Researcli  Laboratory,  Lewis 

Institute,   19.')1    W.    Madisoii   St., 

Chicago,   lU. 

(Editor's  Note:  This  discussion  by  Pro- 
fessor Abrams  was  prompted  by  certain 
comments  in  the  recent  report  entitled: 
"A  Study  of  the  California  Highway  Sys- 
tem," by  the  U.  S.  Bureau  of  Public 
Roads.  It  will  be  noted  that  Professor 
Abrams  disagrees  entirely  with  the  au- 
thors as  to  the  Interpretation  of  the  dia- 
gram printed  on  page  114,  of  the  report 
mentioned,  from  which  they  conclude  that 
the  tests  carried  out  show  a  tendency  for 
the  concrete  to  decrease  in  strength  with 
age.) 

Figure  1  is  reproduced  from  "A  Study 
of  the  California  Highway  System,"  by 
the  U.  S.  Bureau  of  Public  Koads,  1920, 
page  114.  (Compression  tests  were  made 
on  4%-ln.  concrete  cores  cut  from  the 
pavements.  The  strengths  have  been  cor- 
rected for  length  of  specimen  as  compared 
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FIG.  1— FROM  "STUDY  OF  CALI- 
FORNIA HIGHWAY  SYSTEM"  BY 
THE  U.  S.  BUREAU  OF  PUBLIC 
ROADS  ;  1920,  page  114. 

with  their  diameter  and  weighted  on  the 
basis  of  the  number  of  tests  Included  In 
a  given  average.  The  report  contains  the 
following  comments  on  these  tests: 

"The  strength  of  the  concrete  Is  very 
nearly  constant  for  all  pavement 
classes,  and,  with  the  exception  of  Class 
A,  the  average  for  1-2-4  concrete  for  the 
various  classes  is  higher  than  for  the 
1-2  %-5.  The  general  average  for  both 
1-2  %-5  and  1-2-4  concrete  decreases  with 
age  with  a  single  exception  of  1-2-4  con- 
crete at  4  years  and  l-2i^-5  concrete  at 
5  years.  In  the  case  of  1-2-4  concrete 
only  6  specimens  were  tests  at  the  age 
of  4  years,  which  may  account  for  the 
comparatively  high  results.  In  general, 
there  seems  a  slight  tendency  for  the 
concrete  to  decrease  in  strength  with 
age.  This  general  tendency  follows  also 
within  the  various  pavement  classes,  al- 
though there  are  several  exceptions." 
The  same  diagram  appeared  in  "Public 
Roads"  for  April,  1921,  in  an  abstract  of 
the  above-mentioned  report,  with  the  fol- 
lowing comments: 

"(b)  That  since  the  average  corrected 
testing  strength  of  concrete  cores  is 
above  3,000  lbs.  to  the  square  Inch  the 
concrete  itself  is  not  generally  defective 
in  strength  nor  does  it  show  any  wear 
by  traflBc. 

"(c)  The  average  class  condition  of 
all  concrete  pavement  indicates  a  slow 
progressive  deterioration  with  the  age 
of  the  pavement,  and  indicates  also  that 
the  type  built  tends  to  reach  its  ap- 
proximate stage  of  classification  com- 
paratively soon  and  thereafter  to 
change  more  slowly. 

"(d)  The  diagram  showing  average 
strength  as  determined  by  cores  tested 
from  concrete  laid  during  the  various 
years  indicates  that  there  may  be  a 
slow  progressive  deterioration  of  the 
concrete  itself,  or  'fatigue'  in  a  thin  slan 
subject  to  excessive  flexure." 


It  seems  to  the  writer  that  the  authors 
of  the  above-mentioned  reports  have  mis- 
Interpreted  this  diagram  when  they  state 
that  these  tests  show  "a  slight  tendency 
for  the  concrete  to  decrease  in  strength 
with  age"  and  "that  there  may  be  a  slow 
progressive  deterioration  of  the  concrete 
Itself,  or  'fatigue'  in  a  thin  slab  subject  to 
excessive  flexure." 

The  writer  can  find  no  evidence  either 
In  the  reports  of  the  Bureau  of  Public 
Roads  or  elsewhere  to  indicate  that  the 
compressive  strength  of  this  concrete  was 
reduced  by  "fatigue  in  a  thin  slab,  due  to 
excessive  flexure."  The  first  evidence  of 
excessive  flexure  would  be  a  tension  crack 
in  the  concrete.  It  seems  extremely  un- 
likely that  enough  of  these  cores  con- 
tained such  cracks,  even  if  in  incipient 
form,  to  cause  a  material  reduction  in 
compressive  strength,  especially  when  we 
consider  that  the  cores  were  loaded  at 
right  angles  to  the  flexural  stresses. 

The  writer  places  an  entirely  different 
interpretation  on  the  tests  in  Fig.  1.  In- 
stead of  showing  a  progressive  deteriora- 
tion of  the  concrete,  it  shows  that  there 
has  been  a  progressive  improi'ement  in 
the  quality  of  the  concrete  during  the 
period  covered  by  the  work  of  the  Cali- 
fornia Highway  Department — sufficient 
improvement  in  fact  to  more  than  coun- 
teract the  advantages  of  age  on  part  of 
the  older  concrete  pavements.  Although 
all  the  work  was  done  under  the  same 
specification.  It  is  probable  that  Increased 
experience  on  the  part  of  contractors, 
more  careful  preparation  and  proportion- 
ing of  materials,  better  inspection,  and 
other  factors  of  this  kind  are  responsible 
for  the  marked  improvement  In  quality  of 
the  concrete. 

The  notion  that  the  strength  of  concrete 
deteriorates  with  age  is  based  on  the  re- 
sults of  tension  tests  of  mortar  briquets. 
In  a  paper  on  the  "Effect  of  Age  on  the 
Strength  of  Concrete,"  published  in  the 
Proc.  American  Society  for  Testing  Mate- 
rials, 1918.  Part  II,  the  writer  showed  that 
briquet  tests  of  mortars  gave  entirely  er- 
roneous results,  due  to  the  shape  of  the 
specimen  in  which  (as  pointed  out  by 
Johnson  in  1898  and  by  Coker  in  1912) 
the  stress  across  the  section  is  far  from 
uniform.  In  other  words,  the  falling-off 
in  strength  of  mortar  briquets  Is  due  to 
the  form  of  specimen  and  does  not  reflect 
the  true  properties  of  concrete.  Tension 
tests  of  briquets  practically  always  show 
this  result  both  for  water  or  air  storage. 
On  the  other  hand  concrete  which  is  in 
contact  with  moisture  continues  to  in- 
crease in  strength  indefinitely.  Tests  were 
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cited  in  the  above-mentioned  report  up  to 
9  years.  (See  "Concrete-Steel  Construc- 
tion" by  Morsch.)  UiKier  these  conditions 
the  strength  is  a  logaritlimic  function  of 
the  age;  in  other  words  the  strength  Is 
proportional  to  the  logarithm  of  the  age, 
expressed  in  weeks  or  months. 

Water  is  necessary  for  the  continued 
hydration  of  cement.  Consequently,  if  the 
concrete  dries  out  there  is  little  or  no 
further  increase  in  strength.  This  shows 
the  importance  of  keeping  concrete  moist 
for  several  days  after  it  is  placed.  Tests 
reported  in  our  Bulletin  2,  "Effect  of  Cur- 
ing Conditions  on  the  Wear  and  Strength 
of  Concrete,"  showed  that  the  presence  of 
moisture  during  the  first  few  days  ex- 
erted a  most  important  Influence  on  both 
the  strength  and  wearing  resistance  of 
concrete. 

A  study  of  a  large  number  of  tests 
made  in  the  Structural  Materials  Re- 
search Laboratory  gives  the  relations  be- 
tween age  and  strength  of  concrete  cured 
under  different  conditions,  shown  in  Table 
1  and  Fig.  2.     The  values  are  platted  to 
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AGE  AND  STRENGTH  OF  CONCRETE 
CURED  UNDER  DIFFERENT  CONDI- 
TIONS. 

a  logarithmic  scale  of  ages.  Each  of  the 
values  for  damp  sand  or  moist  air  storage 
(Curve  A)  is  based  on  about  100  tests 
made  in  6  different  series  made  over  a 
period  of  about  5  years.  The  points  for 
Curves  B  and  C  are  each  the  average  ol 
15  tests.  The  concrete  was  of  mixtures 
similar  to  that  used  in  road  construction. 

Curve  A  illustrates  the  point  made 
above  to  the  effect  that  so  long  as  moist- 
ure is  present  the  strength  of  the  con- 
crete is  proportional  to  the  logarithm  of 
its  age.  Both  Curves  B  and  C  show  that 
no  material  increase  In  strength  may  be 
expected  after  the  concrete  has  fully  dried 
out.  The  strengths  due  to  intermediate 
conditions  of  storage  will  fall  somewhere 
in  the  region  between  Curves  A  and  B. 

If  concrete  is  exposed  to  moisture  at 
any   time  after  being  dried   out,   the   hy- 


dration of  the  cement  is  resumed,  as 
shown  by  the  increase  In  strength  of  the 
concrete.  The  process  of  hardening  Is 
simply  arrested  during  the  period  when 
the  concrete  is  dry.  It  was  shown  by 
tests  made  at  the  University  of  Illinois 
and  reported  by  Prof.  H.  F.  Gonnerman  In 
Proc.  American  Concrete  Institute,  1918, 
p.  101,  that  specimens  which  had  been  in 
dry  air  for  2  years  showed  a  rapid  In- 
crease in  strength  when  placed  in  damp 
sand.  In  these  tests  there  was  little  or 
no  increase  in  strength  in  the  air-stored 
specimens  between  1  month  and  2  years. 

Another  valuable  report  will  be  found 
in  a  recent  paper  entitled,  "Effect  of  Age 
and  Curing  Conditions  on  Concrete — Re- 
sults of  10-year  Tests,"  by  Prof.  M.  O. 
Mithey,  published  in  the  Wisconsin  Engi- 
neer, Nov.  1920,  and  in  Engineering  and 
Contracting,  Nov.  24,  1920.  These  tests 
showed  that  concrete  cylinders  stored  In 
forms  for  3  days,  sprinkled  daily  until  14 
days  old,  then  placed  outdoors  with  ends 
in  contact  with  damp  soil,  gave  strengths 
up  to  10  years  which  were  only  slightly 
less  than  for  similar  specimens  stored  in 
water  for  the  entire  period. 

In  roads  where  the  concrete  may  receive 
moisture  from  the  damp  sub-grade  and 
from  seasonal  rains  and  snows  we  would 
expect  to  find  a  gradual  ascent  In  the 
age-strength  curve  for  an  indefinite  pe- 
riod of  years.  There  Is  no  reason  to  an- 
ticipate a  reduction  In  strength  with  age, 
even  in  arid  regions.  After  a  careful 
study  of  all  available  data  on  the  sub- 
ject the  writer  can  state  with  the  utmost 
confidence  that  under  normal  conditions 
concrete  in  roads  does  not  deteriorate  in 
strength  with  age. 

TABLE  I— EFFECT  OF  AGE  ON  THE 
STRENGTH  OF  CONCRETE. 

Compression  tests  of  6  by  12-in.  cylinders. 

28-day  strength  of  specimens  stored  In 
damp  sand  (or  moist  air)  considered  as  100 
per  cent. 

Mixtures  1-5  and  1-4;  aggregates,  sand 
and  pebbles  graded  up  to  H4  in.;  consistency 
similar  to  that  used  in  road  construction. 

(A).  (B)  and  (C)  refer  to  corresponding 
curves  in  Fig.  2. 

Relative   Strengths   of  Concrete    for    Different 
Curing    Conditions 

°<  .s 

CO  0,-t->  <j  Aw  «■<! 

M  ffl  O  t.  «_  01  l- 

3   days   26%  30%  25% 

7   days   60%  65%  60% 

14   days    80%  70%  80% 

28    days    100%  85%  110% 

2  months 120%  92%  125% 

3  months  130%  93%  127% 

6  months  150%  96%  130% 

1  year    165%  !I5%  130% 

2  years    185%  96?/  130% 

3  years   195%  
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AND  YET  ONCE  MORE— SEWAGE 
TANKS 

To  the  Editor: 

Since  my  communication  regarding 
sewage  tanks  appeared  in  your  February 
issue  I  have  been  watching  and  hoping 
for  further  comment  from  Mr.  Kirchoffer. 
Today,  upon  the  receipt  of  the  July  maga- 
zine, I  was  rewarded.  I  thank  Mr.  Kirch- 
offer  for  his  Interesting  and  courteous 
criticism  no  less  than  for  his  expressions 
of  appreciation. 

I  fear,  however,  that  In  my  former  let- 
ter I  did  not  make  clear  the  advantages 
which,  I  firmly  believe,  are  possessed  by 
the  tank  with  diverging  side  walls  over 
the  tank  with  parallel  side  walls.  Mr. 
Kirchoffer  says: 

"I  can  scarcely  agree  with  him  that  the 
slight  difference  In  width  of  tank  which 
would  reduce  the  velocity  about  2  to  3  In 
ratio  would  prove  a  means  of  sorting  out 
food  for  different  kinds  of  bacteria." 

The  Inference  from  this  seems  to  be 
that  the  reduction  of  velocity  Is  too  slight 
(only  33  per  cent)  to  accomplish  much 
In  the  way  of  Improved  sedimentation. 
For  the  benefit  of  the  lay  reader  (Mr. 
Kirchoffer  of  course  knows  it)  let  me  ex- 
plain that  the  transporting  power  of  mov- 
ing water  varies — not  as  the  velocity,  but 
as  the  sixth  power  of  the  velocity.  I 
quote  from  LeConte's  "Elements  of  Geol- 
ogy": 

"The  Erosive  power  of  water,  or  its 
power  of  overcoming  cohesion,  varies  as 
the  square  of  the  velocity  of  the  currenv. 
"The  transporting  power  of  a  current 
varies  as  the  sixth  power  of  the  velocity. 
...  If  the  velocity,  therefore,  be  in- 
creased 10  times,  the  transporting  power 
is  increased  1,000,000  times.  A  current 
running  3  ft.  per  second,  or  about  2  miles 
per  hour,  will  move  fragments  of  stone 
of  the  size  of  a  hen's  egg,  or  about  3 
ounces  weight.  It  follows  from  the  above 
law  that  a  current  of  10  miles  an  hour 
will  bear  fragments  of  1  %  tons,  and  a  tor- 
rent of  20  miles  an  hour  will  carry  frag- 
ments of  100  tons.  We  can  thus  easily 
understand  the  destructive  effects  of 
mountain  torrents  when  swollen  by 
floods."* 

A  reduction  of  velocity  In  a  3  to  2  ratio 
therefore  means  a  reduction  in  transport- 
ing power — and  a  consequent  variation 
affecting  the  settling  of  suspended  mat- 
ter—covering a  729  to  64  ratio,  or  some- 
thing more  than   11   to  1,  surely  enough 

•  See  also  Flynn'.?  "Flow  of  Water  In  Irrl- 
Mtion  Canals."  Moore's  "Sanitary  Engineer- 
ing" and  Metcalf  and  Eddy's  "Araeri<an 
Sewerage  Practice." 


to  effect  a  decided  classification  or  "sort- 
ing out"  of  the  deposited  solids.  Com- 
pared with  the  mean  velocity — that  Is 
with  a  velocity  through  a  tank  of  the 
same  length,  depth  and  capacity  and  with 
parallel  walls — the  lower  velocity  at  the 
outlet  end  cuts  the  transporting  power  to 
almost  one-third,  for  the  ratio  becomes 
729  to  224.  Because  of  this  the  tank  Is 
able  to  withhold  much  light  flocculent 
matter  that  would  be  carried  through  and 
out  by  the  current  in  a  parallel-walled 
tank. 
Mr.  Kirchoffer  continues: 
"It  is  possible  that  a  plain  box  type 
septic  tank  would  have  given  equally 
good  results  for  an  equal  length  of  time." 
I  think  he  has  overlooked  my  statement 
that  the  expressed  opinion  was  based  upon 
"prolonged  tests  of  such  a  tank,  side  by 
side  with  one  of  equal  capacity  but  with 
parallel  walls."  The  two  tanks  were  fed 
equally  and  simultaneously  with  sewage 
from  the  same  pipe;  and  the  flaring  tank 
proved  the  better. 
As  for  the  question 

"Can  he  guarantee  that  if  he  should  In- 
stall it  where  conditions  have  arisen, 
where  other  types  of  tanks  have  failed  to 
produce  the  desired  results,  that  it  would 
give  a  satisfactory  effluent?" 

I  cannot  answer  better  than  by  repeat- 
ing and  emphasizing  Mr.  Kirchoffer's  own 
words: 

"No  type  of  tank,  no  matter  how  well 
designed,  will  work  equally  well  on  all 
sewages,  nor  will  any  one  type  of  tank 
give  satisfactory  results  all  of  the  time 
on  the  same  sewage." 

I  heartily  concur  in  the  opinion  that 
the  chemical  quality  of  the  water  supply 
is  an  important  factor  in  the  behavior  of 
sewage  disposal  units.  Foreign  elements, 
even  in  minute  amounts,  often  have  far- 
reaching  effects.  I  have  frequently  found 
it  expedient  to  use  coke  as  a  filtering  me- 
dium, and  I  soon  learned  that  a  sulphur 
content  in  this  material  of  more  than  one 
per  cent  caused  foul  odors,  black  depos- 
its and  a  darkened  effluent,  when  all  other 
conditions  were  right  for  high  standard 
service. 

I  believe  the  Kirdorthoff  tank  is  as  good 
as  its  designer  claims;  but  where  the 
construction  of  deep  tanks  is  going  to 
prove  unduly  costly — as  in  quicksand  or 
rock,  I  think  I  am  still  likely  to  build 
single-story  tanks  and  make  them  as  effi- 
cient as  I  can.  Very  truly  yours, 
G.  Everett  Hill, 
Vice  President  and  Chief  Engineer, 

City-Wastes  Disposal  Co. 
45  7th  Ave.,  New  York,  Aug.  18,  1921. 
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OLD  ROMAN  ROAD  DISCOVERED 

Discovery  has  been  niacie  in  England  of 
another  oki  Roman  road  hitherto  un- 
known. Workmen  who  were  digging  man- 
holes in  the  Alton  road,  where  the  latter 
Joins  the  roads  to  Bentley  and  Bordon. 
near  Farnham,  Surrey,  unearthed,  5  ft. 
below  the  surface,  part  of  what  appears 
to  be  an  old  Roman  road  that  ran  from 
London  to  Manchester.  The  road  was 
In  an  excellent  state  of  preservation,  the 
surface  layer  being  a  foot  in  thickness 
and  composed  of  flints.  In  order  to  pene- 
trate the  surface  the  workmen  had  to 
use  drills  and  steel  wedges.  Research  has 
demonstrated  that  not  only  the  Romans 
used  bituminous  materials,  including 
asphalt,  but  the  ancient  Sumerians.  Per- 
sians. Babylonians,  Greeks  and  Egyptians 
as  well.  The  road  discovered  in  England, 
according  to  engineers,  was  capable  of 
carrying  traffic  heavier  than  any  to  which 
modern  roads  are  now  put. 


ASPHALT  PAVING  IN  THE  DIS- 
TRICT OF  COLUMBIA 

By  F.  S.  Bessorif  Major,  Corps  of  Engineers, 
U,  S.  •A.  Assistant  to  the  Engineer  Com- 
missioner, District  of  Columbia,  Dis- 
trict Bldg.,  Washington,  D.  C. 

The  City  of  Washington  occupies  an 
outstanding  position  in  the  development 
of  bituminous  pavements,  particularly  of 
that  type  known  as  sheet  asphalt.  In 
1876,  Pennsylvania  Avenue  from  the  Cap- 
itol to  the  Treasury  was  paved  with  a 
surface  of  asphalt  on  a  concrete  base. 
That  section  of  the  avenue  between  Fiist 
and  Sixth  streets  was  laid  by  the  Neu- 
chatel  Paving  Company.  This  pavement 
was  of  the  .same  character  as  those  laid 
on  the  roadways  in  Paris  about  that  time. 
It  was  composed  of  natural  bituminous 
limestone  brought  from  Switzerland, 
placed  on  the  street  in  the  form  of  pow- 
der, and  compressed  with  iron  rammers. 
The  pavement  used  on  the  section  from 
Sixth  Street  to  Fifteenth  Street  differed 
from  that  of  the  Neuchatel  Company  in 
that  the  surface  was  an  artificial  mix- 
ture, the  investigations  and  practice  in 
Washington  thereby  taking  on  an  entirely 
different  line  than  those  in  Paris.  A  mix- 
ture of  sand  and  limestone  powder  was 
made  into  a  mastic  by  the  use  of  an 
asphalt  cement  which  was  a  combination 
of  native  asphalt,  known  as  "mineral  bi- 
tumen" and  petroleum  oil.  The  asphalt 
cement  was  used  in  about  the  proportion 
of  15  of  cement  to  85  of  sand  and  lime- 
stone dust.    This  was  the  first  use  in  the 


District  of  what  is  known  today  as  sheet 
asphalt. 

F.nrly  liituminoiis  Concrete  Pavements 
Prior  to  1875.  many  so-called  concrete 
pavements  were  laid  of  which  the  cement- 
ing substance  was  a  product  of  coal  tar 
oftentimes  mixed  with  a  certain  propor- 
tion of  asphalt.  The  construction  of  these 
pavements  was  covered  by  various  pat- 
ents. It  appears  that  there  were  more 
than  150  such  patents.  Some  of  the  pave- 
ments laid  were  purely  experimental.  In 
many  the  coal  tar  was  hardened  by  the 
application  of  sulphuric  acid,  either  the 
acid  or  powdered  sulphur  in  its  crude 
state,  in  the  belief  that  the  pavement 
was  thereby  vulcanized.  When  asphalt 
was  mixed  with  the  coal  tar  it  was  usu- 
ally Cuban,  as.  in  those  early  days,  It 
was  believed  by  many  that  Trinidad  was 
too  brittle  for  pavements.  Some  of  these 
early  patented  pavements  went  to  pieces 
almost  immediately,  most  of  them  re- 
quired continuous  and  excessive  mainte- 
nance, and  a  few  still  remain  serving  as 
base  for  asphalt  surfaces. 

Enrhi   Nomrnclature 

In  view  of  discussion  today  as  to  the 
nomenclature  that  should  be  used  rela- 
tive to  Portland  cement  concrete  and  as- 
phalt cement  concrete.  It  is  interesting  to 
note  that  this  old  bituminous  construc- 
tion was  known  as  "concrete  pavement." 
and  that  which  most  of  us  at  present 
think  of  as  concrete  was  habitually 
spoken  of  as  "hydraulic  cement  con- 
crete." 

An  early  District  of  Columbia  report 
states  that  on  the  first  of  January,  1881. 
there  were  360,000  sq.  yds.  of  asphalt 
pavements  on  hydraulic  concrete  base 
and  700,000  sq.  yds.  of  concrete  pave- 
ments with  a  bituminous  cementing  sub- 
stance, giving  a  total  of  1.060.000  sq.  yds. 
of  monolithic  or  smooth  surface  pave- 
ments extending  over  a  length  of  44 
miles.  The  report  further  states:  "This 
is  considerably  more  than  exists  on  the 
roadways  of  all  other  cities  in  the  world 
taken  together;  the  amounts  for  other 
cities  being  as  follows: 

Square  Yards     Miles 

Paris    370,000  19% 

London    150,000  6% 

New  York    20,000  1 

Other  cities   (estim'd)       60,000  2% 


600,000  30 

pavement   Perfiirmanee   in    Washington 
The  use  of  a  concrete  base  for  the  as- 
phalt pavement  on  Pennsylvania  Avenue 
was    the    initiation    of     a    standard    the 
value  of  which   today   is  attested  by  al- 


52 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LXI,  No.  2 


most  a  half  century  of  practice.  Lieu- 
tenant F.  V.  Greene.  Assistant  to  the 
first  Engineer  Commissioner  ot  the  Dis- 
trict, spolce  40  years  ago  of  this  type  of 
pavement  as  one  with  "a  solid  base  of 
concrete  masonry,  practically  imperish-  • 
able,  and  a  comparatively  thin  and 
smooth  wearing  surface  which  can  be  re- 
placed when  it  is  worn  out — say  every 
15  or  20  years."  It  is  seldom  that  a  pre- 
dictive statement  such  as  this  in  the 
field  of  road  construction  withstands  the 
test  of  time.  It  has  been  said  that  there 
is  nothing  permanent  about  a  road  ex- 
cept its  right  of  way.  Surely  Washing- 
ton's experience  has  shown  that  a  prop- 
erly constructed  concrete  base  is  perma- 
nent. The  original  one  in  Pennsylvania 
Avenue  was  resurfaced  with  new  asphalt 
in  1890.  The  sections  between  Third  and 
Fifteenth  Streets  were  again  resurfaced 
between  1907  and  1912.  The  1890  surface 
still  exists  between  First  and  Third 
Streets.  Generally  it  has  been  found  that 
asphalt  pavements  on  concrete  base  re- 
quire replacement  of  the  asphalt  after  it 
has  given  an  average  service  of  from  25  to 
30  years.  Of  today's  total  of  3.334,157  sq. 
yds.  of  asphalt  surface  in  Washington 
there  are  670,000  sq.  yds.  beyond  25  years 
of  age. 

Early  Construction  Methods 
Asphalt  paving  work  of  today  differs 
greatly  from  the  practice  when  Pennsyl- 
vania Avenue  was  first  surfaced.  At  that 
time  asphalt  cement  was  prepared  and 
combined  with  the  aggregate  by  primitive 
methods.  'WTien  spread  upon  the  street 
it  was  thought  that  the  hot  mixture  courd 
not  be  rolled.  Old  residents  state  tliat 
it  was  an  interesting  sight  to  see  a  row 
of  darkies  stretched  across  the  avenue 
standing  on  planks  and  compressing  the 
asphalt  with  hot  tampers,  followed  by  an- 
other string  of  darkies  with  smoothing 
irons.  Natural  hydraulic  cement  was  used 
in  the  concrete  base,  the  mixing  ot  which 
was  done  by  hand. 

Modrrn  Construction  Methods 
Figure  1  shows  a  plan  and  typical  sec- 
tion of  the  plant  of  a  Washington  con- 
tractor. This  plant  is  located  on  the 
river  front  and  the  haul  to  the  various 
streets  in  a  season's  contract  usually 
averages  about  2%  miles.  Not  only  does 
this  plant  serve  as  a  central  mixing  sta- 
tion for  asphalt  mixtures,  but  also  for 
concrete.  Hauling  is  done  by  5-ton  motor 
trucks,  the  development  of  which  has 
done  as  much  for  the  expediting  of  road 
construction  as  any  other  one  item.  Ag- 
gregate,  both    for   concrete   and    asphalt 


mixtures,  is  hoisted  from  barges  to  a 
transfer  hopper  by  means  of  a  clam  shell 
bucket  and  delivered  in  automatic  dump 
cars  to  the  storage  bins  by  gravity,  coun- 
terweights returning  the  cars  to  the 
hopper. 

For  concrete  a  mixer  is  used  with  a 
rated  capacity  of  8  cu.  ft.  of  mixed  con- 
crete. A  batch  for  the  base  mixture  con- 
tains 1  bag  of  cement,  3  cu.  ft.  of  sand, 
and  7  cu.  ft.  of  gravel.  The  motor  trucks 
drive  directly  under  the  mixture  dis- 
charge and  eight  batches  fill  a  truck, 
making  a  load  of  slightly  more  than  2 
cu.  yds.  of  mixed  concrete  weighing  about 
five  tons.  A  16  cu.  ft.  mixer,  which  is 
twice  the  size  of  the  present  one,  is  be- 
ing installed,  the  use  of  which  will  mate- 
rially cut  down  the  idle  time  of  the 
trucks  waiting  for  full  load,  with  a  com- 
mensurate reduction  in  hauling  costs. 
The  maximum  time  for  a  truck  from  the 
mixer  to  the  job  has  been  not  more  than 
one  hour  and  a  quarter.  A  relatively  dry 
concrete  is  used,  the  slump  being  less 
than  IVo  ins.  when  tested  with  a  trun- 
cated cone  the  base  of  which  is  8  ins.,  the 
top  4  ins.  and  the  height  12  ins. 

Unit  Cost  Data 
A  truck  load  lays  approximately  12  sq. 
yds.  of  base  6  ins.  thick.  The  average 
laid  in  a  day  of  eight  hours  totals  750 
sq.  yds.  Concrete  is  dumped  on  the  sub- 
grade,  spread  and  tamped  by  hand. 
Grades  are  followed  by  the  old  grade  peg 
method,  as  no  entirely  satisfactory  sub- 
stitute therefor  has  been  found.  The 
concrete  gang  on  the  street  consists  of 
1  foreman,  4  men  adjusting  grade  and 
miscellaneous  work,  4  spreaders  and  2 
tampers.  On  the  basis  of  a  daily  total  of 
750  sq.  yds.,  the  following  analysis  may 
be  made: 

.161  bbls.  Cement  (g)  $2.00  =  .419  per  sq.  yd. 
.07  cu.  vd.  Sand  @  -80  =  .056  per  sq.  yd. 
.165  cu.  yd.  Gravel    @     1.20  ;=  .198  per  sq.  yd. 

Total   for  Material tO.673  per  sq.  yd. 

Hauling    0.250 

1  Foreman        (S)  $45  per  week  =  $  7.50  per  day 
5  Laborers         @  $4.50  per  day  =:    22.50 
5  Laborers        @  $4.00  per  day  =    20.00 


$50.00  per  day 

Total   for  men  on    the   street. 

760    sq.    yds.    =    .067  per  sq.  yd. 
Concrete   Cost.    Total    Outside 

of   Plant  $0.99  per  sq.  yd. 

There  are  three  asphalt  mixers  of  the 
open  top  bin  type  with  the  mixing  blades 
of  teeth  bolted  to  a  horizontal  shaft. 
Bins  for  the  heated  aggreg'ate  are  located 
directly  over  the  mixers,  and  attached  to 
the  bins  are  accurately  measured  boxes 
so  that  the  correct  amount  of  aggregate 
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may  be  added  to  each  batch.  Hot  As- 
phalt Cement  is  brought  to  measuring 
buckets  at  each  mixer  from  the  melting 
kettles  by  compressed  air.  The  mixers 
discharge  directly  into  motor  trucks  on 
the  driveway  beneath  them. 

The  Binder 

The  composition  of  binder  by  weight, 
as  given  by  the  average  of  a  number  of 
tests  during  the  past  year,  is  as  shown  In 
Table  I. 

For  one  mixer  batch  a  predetermined 
amount  approximately  25  lbs.  of  asphalt 
cement  and  8.2  cu.  ft.  of  binder  stone 
are  used.  Binder  shrinks  in  the  mixing 
so  that  the  resultant  batch  measures  but 
7.6  cu.  ft.  Fourteen  batches  fill  a  truck 
giving  a  load  of  106  cu.  ft.,  weighing 
about  5  tons.  This  amount  lays  84  sq. 
yds.  of  2  in.  binder  which  compresses 
by  rolling  to  1%  ins. 

The  Top  Mixture 

An  average  analysis  of  topping  mixture 
is  as  given  in  Table  II. 

A  batch  for  the  mixer  consists  of  8  cu. 
ft.  of  sand,  75  lbs.  of  limestone  dust  and 
100  lbs.  of  asphalt  cement.  Twelve 
batches,  96  cu.  ft.,  make  a  truck  load 
weighing  approximately  5  tons.  This 
amount  lays  66  sq.  yds.  of  2%  in.  topping 
which  compresses  under  rolling  to  slight- 
ly more  than  IVi  ins. 

The   asphalt   gang   on   the   street   con- 


sists of  1  foreman,  8  spreaders,  4  rakers 
and  2  tampers,  with  a  5-ton  and  a  10-ton 
roller.  A  batch  of  binder  lays  6  sq.  yds. 
and  of  topping  5.50  sn.  yds.,  t'lfrfor.^  on 
the  basis  of  a  daily  total  averaging  1200 
sq.  yds.,  comprising  both  binder  and  top- 
ping, the  cost  per  square  yard  of  asphalt 
surface  may  be  analyzed  as  shown  in 
Table  III. 

The  separate  units  in  the  plant  are  not 
described  herein  since  descriptions  of 
such  installations  are  readily  obtainable 
in  various  reference  books.  Of  primary 
interest  is  the  combination  of  units  or 
plant  layout  which  is  shown  in  sufficient 
detail  in  the  drawing.  The  unit  prices 
used  in  the  cost  data  are  current  ones 
and  not  necessarily  those  paid  by  the 
contractor.  No  attempt  can  here  be  made 
to  set  down  in  itemized  form  the  cost 
of  a  contractor's  plant  operation  and  de- 
preciation, overhead  and  other  similar 
charges.  The  probable  cost  of  asphalt 
surface  per  square  yard  may  be  obtained 
by  adding  to  the  figures  thus  far  given  In 
the  present  article  known  data  pertain- 
ing to  the  operation  of  District  of  Colum- 
bia plant.  Such  plant  is  small  and  fig- 
ures relative  thereto  are  at  least  con- 
servative when  applied  to  a  larger  plant. 
The  data  would  be  as  in  Table  IV. 
Factors  Fai'orable  to  Construction 
The  cost  per  square  yard  estimated  in 
the  preceding  paragraph  is  approximately 
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FIG.   1 — PLAN  AND  TYPICAL,  SECTION   OF  PLANT  OF   A  WASHINGTON,  D.   C, 
ASPHALT  PAVING  CONTR.\CTOH. 
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TABLE  I — COMPOSITION  OF  BINDER  BY  WEIGHT. 


Ihi         1 
1.4    15.9 


26.2 


Per  cent  passing  the  following  mesh: 

%         %         10         20         30         40         60         80         100         200         Total 
32.1     14.2        1.7         .7  .6         .6  .8         .3  1.4         1.3  100% 


TABLE    II— AVERAGE    ANALYSIS    OF    TOPPING    MIXTURE. 


%  Bit. 
11.3 


0 


'A 
0 


Per  cent  passing  the  following  mesh: 
%  10  20  30  40  60 

0  4.9         9.S        10.2        17.1       18.6 


80 
9.6 


100 
12.8 


200         Total 
6.8  100% 


TABLE  III— COST  PER  SQUARE  YARD  OF  ASPHALT  SURFACE. 

4.16  lbs.  Asphalt  Cement  @  $18  per  ton =  .037 

1.37  cu.  ft.  Binder  Stone  @  $2.88  cu.   yd =  .146 

Total  Material  Cost  for  Binder 183  per  sq.  yd. 

18.18  lbs.  Asphalt  Cement  @   $18  per  ton =:z  .164 

13.63  lbs.   Lime  Stone  Dust  @   $4.50  per  ton =  .OSl 

1.46  cu.  ft.  Sand  @  $2.08  cu.  yd =  .112 

Total  Material  Cost   for  Topping 307  per  sq.  yd. 

Hauling    100  per  sq.  yd. 

One  Foreman  @   $45.00  per  week ?7  50  per  day 

Ten  Laborers  Igi  $4.00  per  day 4f .00  per  day 

Four  Rakers  @  $4.80  per  day 19.20  per  day 

$66.70  per  day 

Total  for  labor  on  street,  1.200  sq.  yds n.SS  per  sq.  yd. 

Rolling    030  per  sq.  yd. 

Asphalt  cost  total  outside  of  plant 675  per  sq.  yd. 

TABLE  IV — rXIT   COSTS   FOR  ASPHALT   PAVEMENTS. 

Concrete  Base,   Cost   outside  of   Planv $0.99  per  sq.  yd. 

Asphalt  Surface,  Cost  outside  of  Plant 0.68  per  sq.  yd. 

Concrete   Plant   charges   and   operation 0.20  per  sq.  yd. 

Asphalt   Plant  charges  and   operation 0.40  per  sq.  yd. 

10%  Overhead  and  10%  Contingencies 45 

$2  72 
16%  Profit  for  Contractor 4!' 

Probable  Contractor's  Bid    $3.20  per  sq.  yd. 


70  cts.  less  than  usual  bids  during  the 
late  summer  and  fall  of  1920.  Many  un- 
certainties have  passed.  Men,  instead  of 
bartering  for  higher  wages,  are  anxiously 
seeking  employment.  Last  summer  con- 
tractors bought  their  materials  subject  to 
problematical  increases  because  of  freight 
rates.  Shipments  were  erratic  and  con- 
tractors' forces  were  greatly  slowed  up 
thereby.  Construction  risks  were  at  a 
maximum.  Today  conditions  have 
changed;  contractors  are  looking  for 
work  and  an  estimated  reduction  of  70 
cents  per  sq.  yd.  is  Justified. 

Sheet  Aspfialt  on  Concrete  Base  Meets 
Washington  Conditions 

For  new  construction,  it  appears  that 
sheet  asphalt  on  a  concrete  base  meets 
Washington  conditions,  practically  to  the 
exclusion  of  other  types.  Of  course,  every 
possible  protection  is  given  the  large  In- 
vestment represented  by  the  great  num- 
ber of  existing  macadam  streets,  but  all 
new  work  is  habitually  carried  out  with 
the     sheet     asphalt     on     concrete     base 


standard  in  mind.  In  residential  districts 
of  a  suburban  nature  and  where  it  is  de- 
sired to  hold  down  present  assessments. 
Instead  of  a  complete  asphalt  pavement 
concrete  alone  is  laid,  the  mixture  of  ce- 
ment and  aggregate  being  much  richer 
than  that  in  the  usual  base  for  asphalt. 
These  concrete  streets  are  placed  using 
the  same  crown  formula  as  Is  used  for 
asphalt  construction,  and  additional 
height  of  curb  above  the  roadway  is 
shown  over  that  for  asphalt  surfaces. 
This  is  in  order  that  Just  prior  to  the 
appearance  in  the  concrete  of  material 
signs  of  wear  and  after  profitable  use  has 
been  obtained,  it  may  be  surfaced  with 
sheet  asphalt.  Thereafter  the  resurfacing 
cycle  is  expected  to  repeat  every  25  or  30 
years,  the  concrete  itself  being  everlast- 
ing. However,  the  question  of  pavement 
tj-pes  is  one  of  design,  a  subject  broad 
enough  to  require  discussion  in  a  separ- 
ate article,  and  which  it  is  hoped  to  treat 
of  in  the  near  future  upon  the  comple- 
tion of  certain  investigations  now  under 
way. 
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THE  RAILROAD  SITUATION  YES- 
TERDAY,   TODAY    AND 
TOMORROW 

By    E.    A.    Hadlcy,   Chief   Engineer,    Missouri 
Pacific  Railroad  Co.,  St.  Louis,  Mo. 

(Editor's  Note:  The  following  admir- 
able and  informative  discusKion  of  the 
railroad  situation,  wliicli  is  of  immediate 
concern  to  every  citizen,  was  presented 
by  Mr.  Hadley  before  the  Associated  En- 
gineering Societies  of  St.  Louis  on  May 
18,  1921,  and  printed  in  tiie  Journal  of 
The  Engineer's  Club  of  St.  Louis  for 
April,  May,  June,  1921.  This  discussion 
is  so  remarlcably  free  from  the  customary 
partisan  political  and  other  forms  of  bias 
and  prejudice  and,  withal,  is  so  whole- 
some and  refreshing  in  its  tone  that  we 
consider  it  a  credit  to  the  engineering 
profession.  The  text  is  the  author's;  the 
editor  assumes  responsibility  for  the 
center  headings.) 

The  three  periods  of  time  into  which 
I  propose  to  divide  this  discussion  of  the 
railroad  situation  places  "Yesterday"  as 
that  period  prior  to  March  1,  1920,  "To- 
day" as  the  period  subsequent  to  that 
date  up  to  the  present  moment,  and  "To- 
morrow" as  the  future  into  which  we  can 
see  but  dimly  and  can  only  at  best  ex- 
press our  opinions  and  hopes  based  upon 
our  past  experience  and  the  generally 
forward  progi-ess  of  our  nation. 

Amount  of  Railway  Property 

The  first  charter  granted  for  the  con- 
struction of  a  railroad,  for  the  purpose 
of  handling  freight  and  passenger  busi- 
ness, was  in  the  year  1.827,  but  it  was 
nearly  20  years  later  before  the  real  pe- 
riod of  railroad  construction  was  .started 
in  the  United  States  and  since  which 
time  a  vast  number  of  railroad  companies 
have  been  formed,  some  of  which  are  still 
operating  lines  of  railroads  and  others 
of  which  have  passed  out  of  existence. 

At  the  present  time  there  are  more 
than  1800  independent  companies  report- 
ing to  and  under  the  control  of  the  Inter- 
state Commerce  Commission  in  accord- 
ance with  the  Transportation  Act  of  1920, 
comprising  a  total  main  line  trackage  of 
about  265,000  miles. 

Of  these  1800  independent  companies 
about  200  have  an  annual  revenue  In 
excess  of  $1,000,000. 

During  these  75  years,  which  period  Is 
within  the  life  span  of  many  persons  who 
are  still  living  and  can  remember  the 
early  days  of  railroads  in  this  country, 
the  business  has  grown  to  a  point  where 
the  railroads  together  own  about  2,400,000 
freight  cars,  69,000  locomotives  and  57,000 


cars  designed  for  passenger  service,  and 
the  total  combined  value  of  all  railroad 
property  is  about  $20,000,000,000. 

Except  tor  some  assistance  from  the 
national  government  in  the  way  of  land 
grants  and  the  assumption  of  certain  ob- 
ligations by  some  communities  which  ex- 
pected to  be  benefited  by  the  construc- 
tion of  a  particular  line  of  railroad,  these 
properties  have  been  built  up  almost 
wholly  from  private  funds  furnished  in 
expectation  of  a  satisfactory  return  on 
the  money  so  invested. 

Railway  Regulation 

Constructed  under  a  competitive  sys- 
tem, the  service  and  rates  in  the  earlier 
years  were  largely  to  the  satisfaction  of 
the  railroads,  the  shippers  and  the  pub- 
lic, but  with  the  growth  of  the  country 
and  the  rapid  increase  in  the  extent  and 
power  of  some  of  the  railroads,  laws 
were  passed  discouraging  further  com- 
binations and  the  Sherman  Act  and  other 
similar  laws  practically  stopped,  not  only 
the  consolidation  of  competing  railroads 
into  one  system,  but  also  brought  to  a 
practical  standstill  those  possible  com- 
binations which  would  result  in  more 
efficiently  and  economically  serving  cer- 
tain  large  territories. 

From  a  situation  of  practically  no  reg- 
ulation or  restraint  under  the  law  at  their 
beginninT.  the  railroads  reached  a  point 
some  eight  or  ten  years  ago,  where  they 
were  so  bound  up  and  restricted  by  both 
federal  and  state  laws  and  regulations, 
in  some  cases  directly  contradictory  in 
adjoining  states,  that  their  operations 
were  seriously  handicapped  and  the  situa- 
tion was  at  least  becoming  uncomfortable. 
Serious  Plight  of  Railrnnda  Ju.it  Prior  to 
Federal  Control 

It  is  doubtless  true  that  regulation  was 
required  in  many  cases,  perhaps  due  to 
the  ill-advised  action  of  some  railroad 
officials  and  financiers,  but  with  one  gov- 
ernment body  regulating  the  rates  which 
might  be  charged  on  interstate  move- 
ments of  freight  and  passenger  traffic 
and  many  of  the  state  commissions  trying 
to  enforce  rates  on  intrastate  traffic, 
which  were  lower  than  the  interstate 
rates,  and  therefore  of  supposed  advan- 
tage to  the  citizens  of  such  states,  to- 
gether with  the  multitude  of  general  and 
specific  laws  aimed  at  railroads  by  the 
several  state  legislatures  on  the  one  hand 
and  the  demands  of  organized  labor  and 
the  rising  material  market  on  the  other 
hand,  the  plight  of  the  railroad-s  in  the 
p-rriod  just  prior  to  federal  control  was 
indeed  serious. 

While    some    thought    was    given,    pre- 
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vious  to  federal  control  of  the  railroads, 
to  large  consolidations  of  railroads  into 
coDtlnental  systems,  the  first  real  step 
of  this  kind  came  in  the  early  part  of 
193  7,  when  the  railroads  established  their 
"war  board"  in  an  endeavor  to  coordinate 
the  efforts  of  all  railroads  along  proper 
lines  to  provide  for  the  great  increase  in 
transportation  of  men  and  materials 
made  necessary  due  to  the  entry  of  this 
country  into  the  world  war. 

Financial  "Breakdown" 

A  remark  quite  commonly  heard  in 
the  early  part  of  our  participation  in  the 
war  was  that  the  transportation  systems 
of  the  country  had  broken  down  under 
private  management,  making  it  neces- 
sary for  the  government  to  take  over 
and  operate  the  railroads. 

I  submit  that  if  the  railroads  were 
broken  down  it  was  financially,  due  in 
a  large  part  to  unwise  legislation  and 
rates  too  low  for  profitable  operation 
ratlier  than  physically,  or  in  their  ability 
to  handle  traffic,  which  conclusion  is  sup- 
ported  by  the  following  facts: 

In  1917  the  railroads  carried  127,000,- 
000,000  ton  miles  more  than  they  carried 
in  1915,  and  at  the  same  time  handled 
200,000  empty  cars,  regardless  of  owner- 
ship, from  one  part  of  the  country  to 
another  for  war  purposes. 

Late  in  1917,  there  was  an  excessive 
accumulation  of  loaded  cars  on  the  east- 
ern seaboard,  due  in  part  to  the  severe 
weather  conditions,  but  more  largely  to 
the  fact  that  the  railroads  were  deliver- 
ing a  greater  tonnage  than  the  capacity 
of  the  shipS'  available  for  export  and  for 
our  own  manufacturers  to  handle. 
War-Time  Federal  Control  of  Railroads  a 
Wise   and  Necessary  Measure 

I  believe,  that  under  the  then  e.xistmg 
conditions,  federal  control  of  the  rail- 
roads was  a  wise  and  necessary  thing  and 
prevented  a  more  serious  condition  which 
otherwise  would  have  prevailed,  both 
physicall}'  and  financially,  as  it  firmly 
established  the  credit  of  the  companies 
by  the  backing  of  our  government  at  a 
time  when  most  sorely  needed. 

This,  in  itself,  to  my  mind,  was  sufli- 
eient  justification  for  the  actioa  taken 
by  the  President  of  the  United  States 
in  placing  the  railroads  of  the  country 
under  federal  control  on  January  1,  1918. 

Further,  the  director  general  of  rail- 
roads appointed  by  the  President  wa.s 
given  full  authority  to  consolidate  rail- 
roads or  separate  them  into  two  or  r.ioro 
parts;  to  co-ordinate  and  operate  fheni 
as  he  saw  fit,  regardless  of  federal  or 
state  laws   which   had   so  hampered    the 


efforts    of    the    private    owners    in    their 
handling  of  traffic. 

Priority  Orders  Created  Confusion 

Several  branches  of  the  government 
had  also  so  encumbered  the  si'.uaiion  in 
the  last  months  of  1917  by  the  issuance 
of  "priority  orders"  for  special  and  pre- 
ferred movement  of  materials  intended 
for  war  purposes  that  the  utmost  confu- 
sion was  inevitable  if  this  practice  were 
further  continued,  as  each  department 
was  insisting  that  its  material  be  given 
preference  in  movement  over  that  for 
all  others. 

Under  the  conditions  of  full  control  by 
the  director  general,  there  was  moved 
in  1918  about  2  per  cent  more  ton  miles, 
and  in  1919  about  7  per  cent  less  ton 
miles  of  freight  than  were  moved  by 
the  railroads  themselves  in  1917  under 
the  direction  of  their  self-constituted  war 
board,  but  it  is  an  open  question  as  to 
what  the  railroads  might  have  been  able 
to  accomplish  if  left  to  struggle  along 
unaided  and  without  relief  from  the  bur- 
densome laws  and  regulations  with  which 
they  were  hedged  about. 

Personally,  I  can  readily  Imagine  they 
might  have  been  much  worse  off  at  the 
close  of  the  war  than  the  owners  found 
them  on  their  release  from  government 
control. 

The  act  of  Congress  providing  for  fed- 
eral control  of  the  railroads  stipulated 
that  for  the  use  of  its  property  the  rail- 
road owners  should  be  compensated  in 
the  same  annual  amount  as  its  average 
net  earnings  per  year  for  the  three  years 
tnding  June  30,  1917,  and  that  the  prop- 
erties should  be  fully  maintained  by  the 
government  and  returned  to  the  owners 
at  the  termination  of  federal  control  in 
substantially  as  good  condition  in  both 
roadway  and  equipment  as  when  taken 
over  on  January  1,  1918,  either  by  actual 
physical  reparation  or  by  payment  to 
the  railroad  company  the  cost  of  such 
work  as  the  director  general  failed  to 
do,  so  that  it  might  subsequently  be  done 
by  the  owners  of  the  property. 
Federal  Control  an  Aid  to  Proper  Maitv- 
tenance 

Taken  as  a  whole,  the  railroads,  while 
under  the  control  of  the  government, 
even  with  increased  freight  and  passen- 
ger rates,  which  it  placed  in  effect,  failed 
to  earn  the  total  amount  of  the  compen- 
sation guaranteed  by  the  Act  and  also 
the  director  general  failed  to  fully  main- 
tain the  properties,  perhaps,  due  to 
causes  beyond  his  control.  However,  it 
is  estimated  by  the  present  director  gen- 
eral   that    the    cost    to    the    government 
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for  the  twenty-six  months  of  federal  con- 
trol was  about  $1,200,000,000.  of  which 
amount  a  part  has  been  paid  and  the 
balance  must  be  paid  from  the  national 
treasury. 

No  one  can  positively  say  that  the  rail- 
roads, if  operated  independently,  would 
have  been  able  better  to  maintain  the 
physical  condition  of  their  property  than 
did  the  director  general  with  the  full  re- 
sources of  the  nation  at  his  command, 
but  it  is  my  opinion  that  they  would,  as 
a  whole,  have  been  in  much  worse  con- 
dition without  this  help. 

Present  Conditions 
We  now  come  to  that  period,  beginning 
with  March  1,  1920,  which  I  have  desig- 
nated in  this  discussion  as  "Today," 
when  the  owners  resumed  operation  of 
the  railroads  imder  the  so-called  "Trans- 
portation Act  of  1920,"  which  guaranteed 
to  the  railroad  companies  for  a  six 
months  period  ending  September  1,  1920, 
the  same  average  net  return  as  they  had 
reeceived  during  the  federal  control  pe- 
riod. So  far  as  I  can  ascertain,  no  relia- 
ble estimates  have  as  yet  been  prepared 
which  will  show  the  total  amount  which 
the  government  owes  the  railroads  for 
this  six  months  "guarantee  period,"  but 
it  is  safe  to  say  that  it  will  run  into  the 
hundreds  of  millions   of  dollars. 

Subsequent  to  September  1,  1920,  the 
carriers  were  to  be  permitted  to  earn 
as  a  whole  a  6  per  cent  return  upon  their 
fair  value,  but  not,  as  many  supposed,  a 
guaranteed  return  of  6  per  cent  on  the 
value  of  any  individual  carrier. 

Any  net  earnings  of  an  individual  rail- 
road above  6  per  cent  are  to  be  divided 
equally  between  it  and  the  government, 
but  if  any  railroad  is  unable  to  earn  the 
full  6  per  cent  with  earnings  from  the 
regularly  established  rates,  that  is  its 
misfortune  and  it  has  nothing  further 
coming  to  it  from  the  government,  but 
it  may  be  permitted  to  borrow  money 
at  a  reasonable  rate  of  interest  from 
the  government  fund  expected  to  be  ac- 
cumulated from  excess  earnings  of  other 
roads  to  enable  such  weaker  road  to  so 
improve  its  property  and  equipment  as 
to  enable  it,  if  possible,  to  earn  6  per 
cent  on  its  value. 

A  Greatly  Increased  Pay  Roll  Returned 
to  the  Railroads 
The  railroad  administration  passed  on 
to  the  railroads,  and  the  wage  board, 
created  by  the  Transportation  Act, 
further  added  thereto,  a  greatly  increased 
payroll  brought  about  by  an  increase  in 
the  total  average  number  of  employes 
of  19  per  cent,  or  from  1,753,000  in  1917 


to  2,054,000  in  1920,  and  an  Increase  in 
the  total  wages  paid  of  115  per  cent,  or 
from  $1,739,482,000  in  1917,  to  $3,742,487,- 
000  in  1920,  and  had  the  increase  been 
in  the  entire  year  of  1920  instead  of  from 
May  1st,  it  would  have  amounted  to  128 
per  cent. 

Rate  Increases 
These  wage  increases  and  the  high 
cost  of  materials  and  supplies  made 
necessary  a  further  increase  in  freight 
and  passenger  rates  to  an  extent  which 
the  Interstate  Commerce  Commission 
felt  would  provide  the  6  per  cent  earnings 
on  the  value  of  all  railroad  properties, 
which  it  placed  at  a  total  of  $18,900,000,- 
000,  as  against  a  value  of  $21,000,000,000 
claimed  by  the  railroads  as  represented 
by  their  combined  capital  accounts. 

These  ratei  increases  were  made  in  an 
amount  ranging  from  25  to  40  per  cent 
and  were  made  effective  September  1, 
1920. 

Present  Rates  Have  Not  Contributed  to 
Depression 

Statements  have  been  made  to  the  ef- 
fect that  the  present  freight  rates  are 
so  high  as  to  restrict  and  even  prevent 
the  movement  of  traffic  and  have,  to  a 
large  extent,  contributed  to  the  business 
depression'  now  existing  in  the  country. 

Permit  me  to  call  your  attention  to  the 
fact  that  the  total  increase  in  freight 
rates,  compared  to  the  average  com- 
modity value  per  ton  of  freight  handled, 
is  only  two-tenths  of  one  per  cent  greater 
than  it  was  in  1914,  before  the  world 
war. 

With  the  tremendously  heavy  financial 
burdens  added  to  the  cost  of  running  the 
railroads,  such  as  increased  wages,  in- 
creased taxes,  higher  rates  of  interest 
on  borrowed  money,  etc.,  I  contend  that 
two-tenths  of  one  per  cent  net  increase 
over  1914  freight  rates  equated  to  1920 
values  of  commodities  shipped  is  not  ex- 
cessive nor  is  it  so  great  as  to  appre- 
ciably add  to  the  cost  of  commodities 
to  the  ultimate  consumer  or  to  restrict 
or  prevent  shipments  of  freight. 
Railways  Efficiently  Bandied  Since  Re- 
turn to  Owners 

It  has  also  been  said  that  the  rail- 
roads have  not  been  efficiently  handled 
since  their  return  to  private  operation, 
but  the  facts  show  very  conclusively  to 
the   contrary. 

The  best  record  ever  made  for  any 
year  before  1920,  with  respect  to  the 
average  movement  of  all  freight  cars  per 
day,  was  in  1917,  under  private  opera- 
tion, the  average  distance  being  26.1 
miles. 
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In  1918,  under  government  control,  this 
fell  to  24.9  miles,  and  in  1919,  still  under 
government  control,  it  fell  to  23.1  miles. 
For  the  year  1920  this  movement  was 
steadily  improved,  giving  an  average  for 
the  year  of  24.9  miles,  the  average  for  the 
last  four  months  being  as  follows: 

September   28.1  miles 

October   28.5  miles 

November   26.8  miles 

December 24.8  miles 

The  average  number  of  tons  per  load- 
ed freight  car  was  greater  in  1920  than 
in   either    of   the    three    previous    years. 
These  averages  were  as  follows: 
1917 ; 27.0  tons 

1918  29.1  tons 

1919  27.8  tons 

1920  29.3  tons 

As   the  Increase  of  car  movement  of 

but  a  single  mile  a  day  is  equivalent  to 
the  addition  jl  100,000  new  freight  cars, 
this  improved  :niJcage,  together  with  the 
increase  loading  per  car,  does  not  indi- 
cate inefficient  management  or  restric- 
tion of  transportation  facilities. 

Again,  the  best  average  train  load  for 
any  month  previous  to  1920  was  in  Sep- 
tember, 1919,  under  government  control, 
when  the  average  train  carried  778  tons. 

Eleven  months  later,  however,  under 
private  control,  in  August,  1920,  the  rec- 
ord was  again  broken,  the  average  train 
load  in  the  United  States  for  that  month 
being  788  tons. 

It  has  also  been  said  that  the  railroads 
have  not  been  properly  managed  since 
their  return  to  private  control  and  that 
operating  expenses  have  not  been  prop- 
erly controlled  and  have  been  excessive. 
Why  Operating  Costs  Are  Excessive 

I  agree  that  the  operating  costs  have 
been  excessive,  but  properly  to  place  the 
responsibility  for  such  results,  the  under- 
lying conditions  must  be  known  and  un- 
derstood. 

The  government,  under  the  law,  pre- 
scribes the  charges  from  which  operat- 
ing revenue  must  come  and  likewise  fixes 
the  wages,  through  the  government  wage 
board,  which  wage  constituted  64  cts.  of 
every  dollar  of  operating  expenses  in  the 
year  1920. 

Out  of  every  dollar  of  operating  ex- 
penses during  that  year  30  cts.  were  paid 
out  for  material  and  supplies. 

The  government  operated  the  roads  for 
two  months  of  1920  and,  accordingly, 
agreed  to  the  prices  of  materials  and 
supplies  for  these  months,  as  well  as 
incurring  all  the  operating  expenses  for 
these  months. 


The  government  also  purchased  or  con- 
tracted for  large  quantities  of  materials 
and  supplies  which  were  passed  over  to 
the  carriers  on  the  return  of  the  roads 
to  private  operation  and  these  materials 
and  supplies  were,  of  necessity,  charged 
into  operating  expenses  for  1920  at  prices 
fixed  for  the  carriers  by  the  government 
in  making  the  purchases. 

It  is  conservatively  estimated  that  one- 
half  of  the  materials  and  supplies  used 
in  the  year  1920  were  thus  charged  into 
operating  expenses  for  that  year  at  prices 
fixed  by  the  government.  Thus  it  is 
evident  that  15  cts.  out  of  every  dollar 
of  1920  operating  expenses  for  material 
and  supplies  was  also  fixed  by  the  gov- 
ernment. 

All  operating  expenses  (other  than  for 
labor,  material  and  supplies)  for  the  first 
two  months  of  1920  amounted  to  about  3.5 
cts.  of  every  dollar  of  operating  expenses 
for  the  full  year. 

These  were  incurred  by  the  govern- 
ment and  not  by  the  carriers. 

Summing  up,  this  means  that  64  cts.  for 
labor,  15  cts.  for  material  and  3.5  cts. 
for  other  expenses,  a  total  of  82.5  cts. 
out  of  every  dollar  of  operating  expenses 
for  the  year  1920  were  paid  out  at  prices 
directly  fixed  by  the  government. 

The  balance  of  the  materials  and  sup- 
plies used  during  the  year  1920  were  pur- 
chased by  the  carriers  at  prices  fixed  by 
general  market  conditions,  beyond  their 
power  to  control,  and  which  cost  another 
15  cts.  out  of  every  dollar  expended. 

In  short,  prices  fixed  by  the  govern- 
ment and  by  market  conditions  cover 
97.5  cts.  out  of  every  dollar  of  operating 
expenses  for  the  calendar  year  1920. 

This  analysis,  I  believe,  makes  clear 
the  very  narrow  limits  within  which  efifl- 
ciency  of  management  might  be  used  to 
control  the  remaining  2.5  per  cent  of  the 
operating  expenses,  including  transporta- 
tion costs,  and  I  think  establishes  the 
fact  that  by  far  the  largest  contributing 
cause  to  the  abnormal  amount  of  operat- 
ing expenses  for  1920  is  the  cost  of  labor. 
The  Future 

Now,  as  to  the  future,  the  "Tomorrow" 
which  I  have  heretofore  mentioned.  Rail- 
roads are  subject  to  the  same  economic 
laws  as  is  any  other  business  and  the 
decline  in  trafl5c  and  the  failure  of  many 
commodities  to  move  is  not  due  to  high 
freight  rates,  as  above  demonstrated,  or 
any  fault  of  the  railroads  who  are  suf- 
fering with  others  in  a  period  of  depres- 
sion following  a  period  of  tremendous  in- 
flation. This  is  a  situation  of  world-wide 
incidents     arising    from     understandable 
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causes,  most  of  them  having  their  origin 
in  the  world  war. 

Either  rates  must  be  furtlier  increasea 
or  operatins  expenses  must  be  reduced; 
if  possible,  to  a  point  where  rates  can 
be  lowered.  This  means  wage  reduc- 
tions for  railroad  employes  and  such 
changes  in  the  present  indefensible  work- 
ing agreements  as  will  promote  efficiency 
and  insure  a  full  day's  work  for  a  full 
day's  pay. 

These  changes,  with  a  probable  falling 
market  for  material  and  supplies,  should 
bring  about  a  greater  and  necessary  mar- 
gin between  revenue  and  expenses,  which 
is  absolutely  essential  if  the  railroads  are 
to  continue  to  operate  properly  and  ex- 
pand to  meet  the  needs  of  this  growing 
country  of  ours. 

That  government  body  having  control 
over  the  revenue  of  the  carriers  must 
also  be  charged  with  responsibility  for 
the  wage  schedules  which  go  to  make 
up  so  large  a  part  of  the  operating  ex- 
penses if  we  are  to  continue  to  have  rail- 
road wages  regulated  by  the  government, 
instead  of  by  the  natural  laws  of  supply 
and  demand,  otherwise  we  will  continue 
to  see  the  rates  which  provide  the  rev- 
enue following  the  lead  of  the  wage 
board,  thus  giving  that  board  far  greater 
control  over  the  ultimate  cost  of  trans- 
portation than  I  believe  the  Congress  of 
the  United  States  ever  intended  it  should 
have  when  the  Transportation  Act  of 
1920  was  passed. 

The  credit  of  the  railroads  must  be 
maintained  by  allowing  reasonable  net 
earnings. 

There  will  mature  in  the  four  years,  in- 
cluding 1921,  the  following  obligations 
of  the  railroads,  which  constitute  a  part 
of  their  funded  debt  and  which  must  be 
paid  off  or  refunded. 

1921   $322,473,000 

1922  136,196,000 

1923   82,648,000 

1924   19,900,000 

It  would   seem   that   if  we   can   safely 

get  through  the  present  year,  the  worst 
of  the  financial  situation  will  be  over, 
but  relief  from  the  present  situation 
must  be  speedily  secured. 
Predicts  Consolidation  Into  Lar,ge  Com- 
petitive Systems 
I  believe  that  the  comparatively  near 
future  will  see  consolidations  of  the  rail 
roads  into  large  competitive  systems  of 
from  15,000  to  20,000  miles  each  along 
the  lines  suggested  in  the  Transportation 
Act  of  1920,  and  that  such  consolidations 
will  be  worked  out  in  spile  of  the  seem- 
ingly   almost    insurmountable    ilifTiculties 


Involved  in  the  way  of  finiincial  and  legal 
complications. 

The  growth  and  development  of  our 
nation  demands  such  co-ordination  of  our 
transportation  facilities  as  will  retain  the 
good  features  of  a  centrally  controlled 
railroad  system  for  the  entire  country 
and  still  have  the  benefits  which  are  the 
result  of  healthy  competition  between  the 
carriers. 

I  believe  that  the  railroads  are  about 
to  pass  out  of  the  most  trying  situation 
which  has  ever  confronted  them  and  that 
they  will  shortly  be  on  a  substantial  and 
satisfactory  basis,  following  and  perhaps 
leading  in  the  general  recovery  of  busi- 
ness and  that  we  will  continue  to  have, 
as  at  present  and  in  the  past,  the  most 
efficient  railroads  in  the  world  operated 
at  the  lowest  cost  for  freight  and  passen- 
ger movement. 


HIGHWAY   RESEARCH    ON   A 
NATIONAL  BASIS 

By  Alfred  D.  Flinn.  Vice-Ch(iirma7i,  Advisory 
Board  on  Highway  Research. 

The  Advisory  Board  on  Highway  Re- 
search, of  the  National  Research  Council, 
announces  that  it  has  engaged  as  director, 
William  Kendrick  Hatt,  Professor  of  Civil 
Engineering  and  Director  of  Materials 
Testing  Laboratory,  Purdue  University, 
Lafayette,  Ind.  He  is  a  member  of  the 
American  Society  of  Civil  Engineers,  the 
American  Society  for  Testing  Materials, 
the  American  Railway  Engineering  Asso- 
ciation and  other  technical  societies.  His 
work  as  an  investigator  in  organizing  the 
timber  investigations  of  the  U.  S.  Forest 
Service,  and  in  other  engineering  and  sci- 
entific fields  for  the  past  20  years,  is  well 
known.  Director  Hatt  began  his  duties 
July  1.  His  office  is  in  the  building  of  the 
National  Research  Council,  1701  Massa- 
chusetts avenue,  Washington,  D.  C. 
How  the  Advisory  Board  Was  Established. 

This  Advisory  Board  was  established  by 
the  Division  of  Engineering,  of  National 
Research  Council,  with  the  co-operation  of 
Engineering  Foundation,  as  the  result  of 
a  conference  held  in  New  York,  Engineer- 
ing Societies  Building,  last  November,  at- 
tended by  many  representatives  of  na- 
tional engineering  societies,  associations 
of  vehicle  and  road  materials  manufac- 
turers, Federal  Bureau  of  Public  Roads, 
State  Highway  Departments  and  univer- 
sities. 

By  the  terms  of  the  by-laws,  the  mem- 
bership of  the  Advisory  Board  is  com- 
posed of  those  organizations  of  national 
importance  interested  in  design,  construe- 
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tion,  economics,  maintenance  and  financ- 
ing of  highways,  in  materials  and  equip- 
ment therefor,  and  in  vehicles  used  on 
highways;  governmental  departments  and 
bureaus  of  similar  Interests,  and  higher 
educational  institutions. 

Organization   Memiers. 

The  present  organization  members  are: 

American  Association  of  State  Highway 
OfiBcials. 

American  Concrete  Institute. 

American  Institute  of  Consulting  En- 
gineers. 

American  Society  of  Civil  Engineers. 

American  Society  of  Mechanical  Engi- 
neers. 

American  Society  for  Municipal  Im- 
provements. 

American  Society  for  Testing  Materials. 

Association  of  American  State  Geolo- 
gists. 

Bureau  of  Public  Roads,  U.  S.  Depart- 
ment of  Agriculture. 

Corps  of  Engineers,  U.  S.  Army. 

Engineering  Foundation. 

Federal  Highway  Council. 

National  Automobile  Chamber  of  Com- 
merce. 

National  Highway  Traffic  Association. 

Society  of  Automotive  Engineers. 

Officers  and  Purposes  of  the  Board. 

The  officers  of  the  Board  are:  Anson 
Marston,  Chairman,  Director,  American 
Society  of  Civil  Engineers,  member  of 
Iowa  State  Highway  Commission,  and 
Dean  of  Engineering.  Iowa  State  College; 
Alfred  D.  Flinn,  Vice-Chairman,  Secre- 
tary, Engineering  Foundation,  and  Vice- 
Chairman,  Division  of  Engineering,  Na- 
tional Research  Council.  Other  members 
of  the  Executive  Committee  are  Thomas 
H.  MacDonald,  Chief,  Bureau  of  Public 
Roads,  Department  of  Agriculture; 
George  S  .Webster,  President,  American 
Society  of  Civil  Engineers,  Consulting 
Engineer,  formerly  Director,  Department 
of  Wharves,  Docks  and  Ferries.  Philadel- 
phia; Henry  M.  Crane,  Chairman,  Re- 
search Committee,  Society  of  Automotive 
Engineers;  W.  H.  Hatt,  Director. 

In  addition  to  the  member  organiza- 
tions, 13  State  highway  departments  and 
more  than  40  universities  have  definitely 
signified  their  interest  in  the  work  of  the 
Advisory  Board  and  their  willingness  to 
co-operate. 

The  purposes  of  the  Board  are: 

(a)  To  assist  existing  organizations  in 
outlining  a  comprehensive  national  pro- 
gram of  highway  research  and  co-ordinat- 
ing their  activities  thereunder. 

(b)  To  organize  committees  for  spe- 
cific problems. 


(c)  To  act  in  a  general  advisory  ca- 
pacity. 

(d)  To  serve  as  a  clearing  house  for 
highway  research  information. 

Three   Technical   Committees  Already  at 
Work. 
Three  technical  committees  have  been 
at  work  for  a  number  of  months.     These 
are: 

1.  Committee  on  Economic  Theory  of 
Highway  Improvement,  Chairman,  Pro- 
fessor T.  R.  Agg,  Iowa  State  College. 

2.  Committee  on  Character  and  Use  of 
Road  Materials.  Chairman,  H.  S.  Matti- 
more.  Engineer  of  Tests,  Pennsylvania 
State  Highway  Department. 

3.  Committee  on  Structural  Design  of 
Roads,  Chairman,  A.  T.  Goldbeck,  Engi- 
neer of  Tests,  Bureau  of  Public  Roads, 
Department  of  Agriculture. 

The  Executive  Committee  of  the  Ad- 
visory Board  has  the  creation  of  addi- 
tional committees  under  advisement,  such 
as  Committees  on  Vehicle  Design  as  Re- 
lated to  a  Road,  on  Economics  and  Cost  of 
Transport,  on  Financing  Highway  Im- 
provements, on  Traffic  Studies,  and  on  Or- 
ganization of  Construction  Plants. 

Much  valuable  experimental  research 
work  is  being  done  by  the  Bureau  of  Pub- 
lic Roads,  the  U.  S.  Army,  several  State 
highway  departments,  the  universities, 
and  a  few  associations  of  manufacturers 
of  vehicles  and  materials. 

Two  of  the  most  important  elements  of 
the  strength  of  the  Advisory  Board  are 
the  membership  and  the  active  participa- 
tion of  the  Bureau  of  Public  Roads  and 
the  Army  Engineers.  The  Bureau  is  rep- 
resented by  its  Chief,  Thomas  H.  Mac- 
Donald,  who  is  supporting  the  research 
work  most  loyally  and  intelligently.  To 
represent  the  Engineer  Corps  of  the  Ar- 
my, the  Chief  of  Engineers  appointed 
Colonel  E.  Eveleth  Winslow,  stationed  at 
New  York,  and  the  appointment  was  offi- 
cially confirmed  by  the  Secretary  of  War. 
Major  Mark  L.  Ireland,  of  the  Quartermas- 
ter's Corps,  is  a  member  of  the  Committee 
on  Economic  Theory  of  Highway  Improve- 
ment. During  the  summer,  with  the  co- 
operation of  the  Massachusets  Institute  of 
Technology,  Major  Ireland  will  conduct  at 
Cambridge,  Mass.,  an  important  series  of 
tests  on  the  traction  resistance  of  ve- 
hicles and  of  road  surfaces.  Equipment 
and  supplies  have  been  provided  and  the 
necessary  assistants  assigned  by  the  army. 
Comprehensive  Plan  for  Highway 
Research 

Director  Halt's  work  is  expected  to 
stimulate  experimental  work  by  such  or- 
ganizations to  much  greater  activity,  just 
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as  the  work  of  the  existing  committees  of 
the  Board  has  already  had  a  stimulating 
effect.  The  Director,  in  consultation  with 
the  Advisory  Board,  will  prepare  a  com- 
prehensive plan  of  the  field  of  highway 
research,  including  Economics,  Design, 
Construction  and  Administration,  and 
will  arrange  a  program  of  committee 
work  for  those  fields  that  need  to  be  oc- 
cupied immediately. 

The  personnel  of  the.se  committees  will 
inelude  active  researcli  workers  within 
the  state  highway  commissions,  the  uni- 
versities, the  governmental  departments 
and  other  research  organizations.  A  cen- 
sus will  be  taken  of  the  research  work 
completed  and  current,  and  the  various 
research  agencies  will  be  Invited  to  co- 
operate in  an  attack  on  those  urgent 
problems  upon  the  solution  of  which  the 
future  success  of  highway  transport  de- 
pends. 

Direction,   Not   DupUvntioii.   of  Effort 

The  Advisory  Board  will  not  duplicate 
the  efforts  of  existing  research  groups. 
Indeed,  it  will  not  do  any  research  work 
directly,  but  will  act  rather  to  promote 
a  co-ordinated  effort  in  a  consistent  na- 
tional program,  suggesting  problems  to 
those  organizations  best  fitted  to  attack 
them.  It  will  also  serve  as  a  clearing 
house  for  information. 

As  one  Highway  Commissioner  has  ex- 
pressed the  present  need,  "I  have  $10,000,- 

000  to  spend  on  roads  in  my  state  this 
year.  I  know  that  I  could  save  $500,000 
by  properly  directed  research  studies.  If 
your  board  will  tell  me  what  other  states 
are  finding  out  and  what  research  work 

1  should  do  to  supplement  their  efforts, 
I  will  supply  all  the  necessary  men  and 
funds."  When  it  is  considered  that  the 
funds  available  for  the  road  construction 
program  alone  in  the  United  States  rep- 
resent the  expenditure  of  $1,000,000,000, 
the  cost  of  the  overhead  organization, 
such  as  that  of  the  National  Research 
Council,  to  unify  research,  is  insignifi- 
cant There  is  abundant  money  available 
for  the  research  itself.  The  Advisory 
Board  on  Highway  Research,  of  the  Na- 
tional Research  Council,  is  in  a  position 
to  co-ordinate  such  expenditures  in  a  com- 
prehensive national  program. 

An  informational  service,  giving  the  re- 
sults of  current  studies  and  advances  in 
the  art,  will  be  supplied  to  various  co- 
operating bodies  at  frequent  intervals. 

The  program  for  highway  research  will 
not  be  limited  to  problems  concerned  with 
the  construction  and  maintenance  of 
roads  from  the  ordinary  engineering 
standpoint.     It   will    also   consider   those 


Important  problems  of  economics  of 
transport  upon  highways  in  relation  to 
other  transport  agencies,  the  relation  of 
the  design  of  vehicles  to  the  ctiaracter  of 
road  construction,  and  the  imi)ortant  prob- 
lems of  administration  involving  traffic 
regulation,  fees  and  maintenance. 

This  is  the  first  effort  seriously  to  at- 
tack the  whole  problem  of  highway  trans- 
port. With  the  earnest  desire  of  all  in- 
terested to  co-operate,  the  efforts  of  the 
National  Research  Council,  seconded  by 
Engineering  Foundation  and  the  national 
societies  of  engineers,  should  be  effective. 


WHAT  AN  EMPLOYER  REQUIRES 
WHEN  ENGAGING  AN  ENGINEER 

By  Frank  D.  Chase,  of  Prank  D.  CiMae,  Inc., 

Engineers,  6^5  North  Michigan  Ave., 

Chicago. 

(Editor's  Note:  This  very  helpful  talk, 
on  a  subject  of  vital  interest  to  all  en- 
gineers, was  given  by  Mr.  Chase  at  the 
Employment  Conference  held  in  Chi- 
cago under  the  auspices  of  the  Ameri- 
can Association  of  Engineers.) 

The  employer  divides  his  resources  into 
material  and  labor.  Material  in  any  form 
whatever  is  represented  by  capital  or  rep- 
resents capital. 

The  inventory  or  list  of  assets  of  any 
firm  take  cognizance  only  of  material  as 
representing  capital  investment.  The 
banker  looks  at  the  inventory  before  mak- 
ing his  loan,  corporations  are  financed  on 
the  inventory  and  all  the  plans  of  a  go- 
ing concern  are  based  on  inventory,  or 
some  form  of  material  investment. 

I  have  to  speak  briefly  of  the  other  of 
these  two  subdivisions  of  industry;  that 
is,  labor,  and  specifically  of  the  engineer 
and  of  his  being  employed — in  other 
words,  I  am  to  discuss  what  an  employer 
requires  when  engaging  an  engineer. 

It  is  quite  true  that  material  forms  the 
basis  of  inventory  or  a  value  measure  of  a 
going  concern,  but  an  iniportant  although 
intangible  thing  is  the  element  of  labor. 
By  labor  I  do  not  mean  merely  manual 
or  physical  effort — labor  is  defined  as 
mental  or  physical  activity. 

It  is  quite  true  that  the  banker  looks 
at  the  physical  inventory  when  making 
his  loan,  but  it  is  also  true  that  without 
the  consideration  of  labor,  or  personnel, 
the  inventory  does  not  go  very  far  with 
the  banker,  nor  'does  it  go  very  far  with 
the  average  business  man;  in  other  words, 
the  labor  or  personnel  of  an  establish- 
ment or  institution  is  quite  as  Important 
as  the  material  element  and  frequently 
far  exceeds  it  in  importance. 
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The  U.  S.  Steel  Corporation,  with  its 
hundreds  of  millions  of  invested  capital, 
would  be  a  failure  as  a  going  concern 
without  the  guiding  master  mind  of  Judge 
Gary  and  his  able  subordinates  who  exe- 
cute the  policy  of  the  corporation.  With- 
out the  personnel  who  comprise  the  man- 
agement of  this  corporation  it  would  con- 
sist of  merely  an  aggregation  of  large 
manufacturing  plants,  which  might  or 
might  not  produce  profitably  and  which 
could  not  exist  were  it  not  for  the  intel- 
lectual labor  which  controls  and  executes. 

The  men,  then,  who  execute  and  form 
the  big  part  of  the  personnel  of  the  or- 
ganization must  be  considered  as  of  the 
utmost  importance  and  their  selection 
carefully  studied  in_order  to  secure  a 
proper  personnel. 

The  apprentice  of  today  is  the  execu- 
tive of  tomorrow,  and  the  necessity  of 
care  in  the  selection  of  men  is  recog- 
nized by  the  modem  employer,  regardless 
of  the  character  of  the  position  or  its 
relative  importance  in  the  organization. 
The  large  corporations  frequently  make 
the  same  complete  investigations  and  an- 
alysis in  the  employment  of  an  office  boy 
that  is  made  in  the  selection  of  a  ten- 
thousand-dollar  man. 

What  I  have  said  may  be  considered 
in  the  light  of  a  generality,  but  it  is  not; 
I  have  merely  stated  a  few  fundamentals, 
and  they  apply  with  equal  force  to  the 
employment  of  the  engineer.  This  is  par- 
ticularly true  in  the  light  of  present-day 
practice  of  using  engineers  or  men  of  en- 
gineering training  and  some  engineering 
experience  in  responsible  positions  in  al- 
most every  line  of  industrial  activity. 

Realizing  the  importance  of  the  proper 
personnel  of  an  organization,  the  employ- 
er who  does  not  formulate  a  very  definite 
plan  for  the  employment  of  his  assistants 
is  making  a  very  serious  mistake,  and  I 
shall  outline  briefly,  from  my  own  ex- 
perience, what  appears  to  me  as  being 
the  important  censiderations. 

It  seems  rather  unscientific  to  speak 
of  "hunches,"  but  when  I  interview  a 
man  for  employment  it  takes  me  consider- 
ably less  time  than  it  has  taken  me  to 
say  it  to  size  up  a  man  and  place  him. 
Subsequent  conversation  and  data  serve 
to  corroborate  or  verify  my  first  impres- 
sion. The  first  size-up  naturally  sepa- 
rates itself  into  two  divisions;  first,  the 
physical  qualifications  of  the  man;  sec- 
ond, the  mental  qualifications.  Physical 
qualifications  should  include  good  health, 
which  is  reflected  by  an  upright,  alert 
bearing,  and  personal  appearance  as  indi- 
cated by  clothing  and  the  way  it  is  worn. 


In  99  times  out  of  a  hundred,  a  man's 
physical  appearance  does  indicate  to  a 
great  measure  his  mental  characteristics 
and  qualifications  and  thereby  reflects  his 
personality,  of  which  I  shall  speak  later. 

A  man's  mental  attitude  is  reflected  by 
the  style  of  his  greeting  and  one  can  de- 
termine a  man's  ability  of  presentation 
by  the  way  he  presents  himself. 

Characteristics  which  one  notes  are  ag- 
gressiveness, tempered  by  good  taste  or 
breeding,  straightforwardness,  or  clear  or 
logical  thinking  which  is  exhibited  by  a 
man's  ability  to  state  his  case  briefly  and 
without  undue  loquaciousness.  His  men- 
tal qualifications  and  mental  capacity  are 
indicated  at  the  outset  by  these  mani- 
festations, all  of  which  may  be  deter- 
mined within  a  minute's  time.  The  facts 
may  then  be  brought  out  which  are  essen- 
tial in  any  engineer,  and  these  include: 

First — Loyalty. 

Second^Personality. 

Third — Experience. 

Fourth — Education. 

I  have  outlined  these  four  principal 
items  in  the  order  in  which  they  appear 
to  me  as  being  essential  and  in  this  order 
can  the  facts  be  determined  when  employ- 
ing a  man.  I  place  loyalty  first.  This 
word  is  susceptible  of  rather  a  broad  in- 
terpretation and  this  is  the  interpretation 
I  put  upon  it.  Loyalty  means  loyalty  or 
honesty  of  conviction  or  purpose,  first,  to 
one's  self.  If  one  is  loyal  to  his  own 
conviction  of  right  he  is  loyal  to  his  em- 
ployer. 

When  I  started  out  a  few  years  ago  as 
a  cub  engineer  I  took  the  attitude  that 
I  had  no  boss  but  my  own  conscience  and 
ambition.  It  has  been  my  experience  ever 
since  leaving  college,  and  beginning  as  a 
rodman.  that  I  have  been  in  responsible 
charge  of  work  without  coming  in  con- 
tact personally  with  a  boss.  My  first  job, 
as  I  say,  was  a  rodman.  As  a  matter  of 
fact,  I  had  a  small  party  of  men  in  the 
field,  and  it  was  my  pleasure,  although 
not  necessary,  to  report  about  once  a 
week  to  the  engineer  in  the  division, 
comprising  about  300  miles,  outlining  to 
him  what  I  had  done  during  the  past 
week  or  so  and  what  I  proposed  to  do. 
The  execution  of  that  work  was  in  my 
hands  entirely — I  could  work  all  day,  play 
all  day,  and  nobody  was  the  wiser,  and 
it  was  strictly  up  to  me.  I  was  governed 
entirely  by  a  sense  of  loyalty,  and  when 
I  say  loyalty  to  myself  and  my  feeling 
that  I  had  no  boss,  I  mean  it  was  simply 
up  to  me  to  make  good  for  my  own  best 
interests,  because  therein  lay  the  best 
interests  of  my  employer.     I  figured  that 
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if  I  made  good  for  myself  I  was  making 
good  for  my  employer.  Of  course  this  is 
true — if  I  make  good  for  my  employer  I 
make  good  for  myself,  but  as  an  individ- 
ualist I  put  it  the  other  way  around,  and 
we  are  all  individualists  in  the-  last  an- 
alysis. We  are  all  out  for  what  we  can 
get — nearly  all  of  us  with  the  thought 
of  getting  it  honestly — some,  and  they 
are  few  fortunately,  with  the  thought  of 
getting  it  dishonestly. 

Loyalty  to  one's  self  and  one's  employer 
means  honest  work,  and  its  reward,  pro- 
motion, increase  of  responsibility  and  sal- 
ary— and  the  men  who  have  the  ambition 
to  attain  these  are  the  men  we  are  look- 
ing for. 

The  simple  test  for  loyalty  is  to  get  the 
applicant  to  talk  about  his  present  or  for- 
mer employers — the  man  with  a  grievance 
should  be  watched,  and  the  man  who  crit- 
icises his  treatment  and  lack  of  oppor- 
tunity is  usually  lacking  in  loyalty.  I 
believe  that  it  is  the  exception  rather 
than  the  rule  that  a  man  fails  to  get 
proper  consideration  of  his  services  and 
opportunities  for  advancement.  Oppor- 
tunities abound;  the  average  man  is  wait- 
ing for  the  opportunity  for  advancement 
to  be  given  him.  It  won't  be,  but  ae  can, 
in  a  million  ways,  seize  the  opportunity 
and  profit  thereby. 

My  second  classification  is  personality — 
rather  difficult  to  define,  but  to  me  it 
means  the  expression,  outwardly,  of  one's 
self.  We  speak  of  an  agreeable,  a  strong, 
dominant  or  compelling,  or  an  Intelligent 
personality.  All  the  knowledge  in  the 
world  is  of  no  avail  if  one  cannot  apply 
it  and  use  it  for  the  benefit  of  those  whom 
he  is  paid  to  work  with. 

The  right  personality  permits  a  man 
not  only  to  do  himself  and  his  work  jus- 
tice, but  to  co-operate  with  his  fellow- 
men,  developing  thereby  teamwork — a  vi- 
tal necessity  for  the  proper  functioning  of 
any  organization. 

A  man's  personality  is  reflected  by  his 
every  act  and  speech,  oral  or  written,  and 
therefore  can  be  observed  at  any  and  all 
times,  and  easily  studied  during  an  inter- 
view. 

My  third  qualification  is  experience.  I 
grant  that  without  experience,  loyalty  and 
personality  are  without  value,  but  mere 
experience  is  a  drug  on  the  market. 
There  are  too  many  men  who  can  teach 
us  the  contents  of  all  the  engineering 
text-books  in  the  library,  and  they  call 
themselves  engineers — I  do  not  so  con- 
sider them.  It  takes  more  than  mere 
technical  knowledge  to  earn  the  title  en- 
gineer.   For  a  given  job,  however,  certain 


experience  is  essential,  and  it  is  an  easy 
matter  to  determine  whether  or  not  an 
applicant  fits,  so  far  as  experience  goes. 
References  as  to  experience  and  other  ca- 
pabilities are,  in  my  opinion,  of  little 
value,  and  I  place  little  value  upon  them. 
It  Is  a  rare  occasion  for  me  to  condemn  a 
man  in  such  a  way  that  I  interfere  with 
his  chances  for  employment,  and  I  believe 
that  is  true  of  most  of  us. 

Experience  is  not  always  a  matter  of 
years — there  again  does  personality  enter, 
and  one  man's  work  for  a  year  may  bet- 
ter fit  him  for  a  similar  line  of  work  with 
greater  responsibility  than  five  years' 
work  by  another  man. 

Experience  is  a  splendid,  if  somewhat 
costly,  teacher,  but  the  man  of  judgment 
learns  rapidly. 

Education  is  the  last  of  my  qualifica- 
tions, and  the  least  important.  It's  not 
what  a  man  has  learned,  but  what  he 
knows,  and  his  ability  to  apply  his  knowl- 
edge. By  application  I  mean,  for  in- 
stance, the  knowledge  of  where  to  find 
specific  data — that's  better  than  burden- 
ing the  mind  with  masses  of  statistics 
which  cannot  be  relied  upon. 

The  college  man  has  a  splendid  advan- 
tage, or  a  serious  handicap,  depending  on 
how  he  makes  use  of  his  education.  The 
man  who  digs  out  his  education  in  a  night 
school  better  appreciates  what  he  has — 
he  got  it  because  he  wanted  it — not  be- 
cause it  was  handed  to  him.  The  percent- 
age of  successful  correspondence  or  night 
school  graduates  is  high,  I  imagine. 

These  four  qualifications  are  all  sus- 
ceptible of  record,  and  a  record  can  be 
made  of  each,  and  many  large  corpora- 
tions are  giving  keen  study  and  analysis 
to  the  men  whom  they  employ.  These 
records  are  used  not  merely  as  an  en- 
trance requirement,  but  are  the  basis  of 
transfer  and  promotion.  In  other  words, 
the  employment  of  men  is  being  put  on 
a  scientific  basis — a  good  job  for  the  en- 
gineer. 

In  closing  I  want  to  say,  without  apol- 
ogy, that  I  have  treated  this  subject  brief- 
ly, but  have,  I  believe,  covered  the  essen- 
tials. The  points  discussed  are,  I  believe, 
fundamental. 

Whether  you  agree  with  me  or  not,  1 
do  not  think  there  is  much  difference  in 
the  fundamental  analysis  required,  wheth- 
er we  are  employing  engineers  or  street- 
sweepers. 

It's  a  matter  of  common  sense,  which 
Professor  Swain  used  to  say  should  be 
called  "uncommon  sense" — it  Is  so  rare. 
Engineering  is  merely  the  application  of 
common  sense  to  a  specific  field  of  himian 
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endeavor,   and    we   want   men,    not    auto- 
matons. 


VALUABLE  TRADE  LITERATURE 

Ladder  Type  Excavators. — Bulletin  25X 
is  a  new  16-page  publication  of  the  Paw- 
ling &  Harnischfeger  Co.,  of  Milwaukee, 
describing  P.  &  H.  Ladder  Type  Excava- 
tors. Specifications  and  descriptions  of 
all  parts  of  these  trench  digging  machines 
are  included  as  well  as  many  illustra- 
tions of  work  done  and  excavators  in 
action  on  various  jobs.  Brief  reference  is 
also  made  to  the  new  P.  &  H.  "206"  Ex- 
cavator-Crane with  full  corduroy  traction. 
Shovel  Attacliment  for  Excavator 
Cranes.— The  new  P.  &  H.  Shovel  Attach- 
ment for  use  with  standard  P.  &  H.  types 
205  and  206  Excavator-Cranes  is  de- 
scribed in  a  Pamphlet  SX  just  published 
by  the  Pawling  &  Harnischfeger  Co.,  of 
Milwaukee.  Illustrations  of  the  shovel  at- 
tachment in  use  are  shown  and  the  econ- 
omy of  being  able  to  use  either  the  30-ft. 
crane  boom  or  the  shovel  boom  is  pointed 
out.  With  the  ex,tra  expense  of  only  the 
shovel  attachment,  the  number  of  appli- 
cations of  this  material-handling  and  dig- 
ging machine  is  increased — the  shovel,  it 
is  said,  having  the  ability  to  do  the  work 
of  any  steam  shovel  of  equal  weight. 

Asphalt  Mixing  Pla7its. — The  several 
types  of  asphalt  mixing  plants  produced 
by  the  Iroquois  Department  of  the  Barber 
Asphalt  Paving  Co.  are  illustrated  and 
described  in  a  booklet  recently  issued  by 
that  company. 

Waterproofing  of  Concrete. — The  water- 
proofing of  concrete  is  a  subject  on  which 
there  is  not  an  over-abundance  of  Infor- 
mation in  textbooks.  In  Technical  Pam- 
phlet No.  8,  The  Truscon  Laboratories  of 
Detroit,  Mich.,  an  effort  is  made  to  sup- 
ply a  textbook  on  the  fundamentals  of 
this  important  subject.  It  has  the  advan- 
tage of  brevity.  It  can  be  read  in  half 
an  hour.  The  pamphlet  will  be  sent  free 
to  any  architect,  engineer  or  builder  so  re- 
questing. 

What  is  Tour  Highway  Problem? — A 
beautifully  bound  portfolio  entitled, 
"What  is  Your  Highway  Problem,"  has 
just  been  issued  by  the  Asphalt  Sales  De- 
partment of  The  Texas  Company.  This 
portfolio  describes  briefly  and  concisely, 
yet  thoroughly,  the  steps  in  the  construc- 
tion of  the  various  types  of  asphaltic 
pavements  and  roads.  Cach  type  of  con- 
struction is  thoroughly  illustrated  with 
photographs,  and  some  of  these  photo- 
graphs are  supplemented  by  drawings  and 
cross  sections. 


The  types  of  asphaltic  construction  dis- 
cussed are  Sheet  Asphalt.  Asphaltic  Con- 
crete, Asphalt  Macadam,  Asphalt  for  Sur- 
face Treatment,  Asphaltic  Road  Oils,  As- 
phalt Filler,  Asphalt  Foundation,  the  use 
of  Asphalt  to  Resurface  Worn  Block  and 
to  Resurface  Cement  Concrete.  The  port- 
folio begins  with  a  description  of  Texaco 
Highway  Service  and  concludes  with  a 
list  of  Texaco  products  and  their  various 
uses. 

This  booklet  may  be  obtained  free  by 
addressing  The  Texas  Company,  Asphalt 
Sales  Department,  17  Battery  Place,  New 
York  City. 

Modern  Road  Building  and  Mainte- 
nance.— This  book  has  been  prepared  for 
the  use  of  engineers,  contractors,  road 
officials,  students  and  all  who  are  inter- 
ested in  the  rational  and  economic  solu- 
tion of  the  many  problems  connected 
with  our  public  roads  and  traffic  they 
are  required  to  carry.  The  book  was 
written  by  Andrew  P.  Anderson,  High- 
way Engineer  of  the  Bureau  of  Public 
Roads.  It  contains  chapters  on  Planning 
the  Road:  Road  Materials;  Road  Con- 
struction: Road  Maintenance  and  Repair 
and  Use  of  Explosives.  A  copy  will  be 
sent  free  to  anyone  making  a  written  re- 
quest to  the  Hercules  Powder  Company, 
Wilmington,  Del. 


DETERMINATION     OF     BEARING 
POWER   OF  SUBGRADE  UN- 
DER REPEATED  LOADS 

By  H.  F.  Cleuuner,  Testing  Engineer,  TUinois 

Division  of  Highways,   State  House, 

Springfieid,  HI. 

In  an  attempt  to  determine  the  action 
of  the  subgrade  under  hard-surfaced  roads 
when  subjected  to  repeated  loads,  such  as 
would  be  caused  by  the  movement  of 
heavy  vehicles  on  the  surface,  the  Illinois 
Testing  Laboratory  has  designed  a  new 
apparatus  termed  the  Repeating  Load 
Bearing  Power  Determinator. 

It  has  been  found  that  the  pressures  to 
which  a  subgrade  under  a  hard-surfaced 
road  is  subjected,  can  be  of  three  kinds, 
depending  upon  the  way  in  which  the  load 
is  applied  to  the  surface.  If  the  surface 
is  rough  or  if  a  truck  wheel  hits  an  ob- 
struction an  impact  force  is  produced, 
while  if  a  truck  stops  for  any  appreciable 
length  of  time  a  static  load  is  occasioaed 
on  the  subgrade. 

The  action  of  the  subgrade  under  these 
two  classes  of  loads  is  being  studied  by 
use  of  the  Goldbeck  Impact  Bearing 
Power  Determinator  and  the  Illinois 
Static  Load  Bearing  Power  Determinator.. 


MUNICIPAL  AND  COUNTY  ENGINEERING 


65 


Hopwood  to  BtowitfietU  HoaU.  tayetlc  Co. 
Penetration  method 


Pa.,  built  with 
n  1917 


'Tarvia-X' 


H"4f. 


A  substantial  Slag  Road 
built  with  Tarvia — 

The  photograph  above  shows  a  sec- 
tion of  the  Hopwood  to  Brownfield 
Road,  South  Union  Township,  Fay- 
ette County,  Pa. 

This  road  was  buik  over  an  old 
water-bound  base  by  the  Township 
Supervisors  with  their  own  forces.  A 
five-inch  course  of  Dunbar  Bank  slag 
was  used  as  road  metal.  The  slag  was 
bound  with  "Tarvia-X"  applied  by 
the  penetration  method.  A  deferred 
"Tarvia-B"  seal  coat  was  applied  two 
months  after  completion. 

This  is  now  a  mighty  fine  piece  of 
road  that  is  proof  against  heavy  traffic. 


With  occasional  Tarvia  maintenance, 
it  will  last  for  many  years,  forming  a 
mudless,  dustless,  automobile-proof 
highway  of  which  any  community 
might  well  be  proud. 

This  is  just  another  example  of  the 
fact  that  no  matter  what  sort  of  a  road 
problem  town  or  highway  officials  en- 
counter, they  can  turn  to  Tarvia  with 
the  comfortable  knowledge  that  there 
is  a  grade  and  a  method  of  application 
of  this  versatile  coal-tar  preparation  to 
help  them  out. 

Illustrated  booklets  describing  the  vari- 
ous Tarvia  treatments,  free  on  request. 


For  Road  Construction 
'ir  and  Maintenance 


Spectal  Service  Department 

This  company  has  a  corps  of  trained 
engineers  and  chemiete  who  have 
given  years  of  study  to  modern  road 
problems.  The  advice  of  these  men 
may  be  had  for  the  asking  by  any  one 
interested.  If  you  will  write  to  the 
nearest  office  regarding  road  prob- 
lems and  conditions  in  your  vicinity, 
the  matter  will  be  given  prompt  at- 
tention. 
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The  Illinois  Repeating  Load  Bearing 
Power  Determlnator  is  being  used  for 
making  a  study  of  the  suhgrade  when 
subjected  to  a  third  condition — that  of  a 
great  number  of  vehicles  passing  over  the 
surface.  The  first  two  devices  allow  a 
study  of  the  subgrade  when  subjected  to 
impact  and  static  loads,  while  with  the 
repeating  load  device  the  subgrade  action 
can  be  noted  when  subjected  to  a  load 
increasing  from  zero  to  a  maximum  and 
then  back  to  zero  again,  in  approximately 
the  same  time  and  of  the  same  magnitude 
as  would  be  occasioned  by  a  heavy  motor 
truck  wheel  moving  over  a  rigid  surface. 
The  Detcrminator 
Briefly  described,  the  Determlnator, 
shown  in  the  accompanying  illustration, 
consists  mainly  of  a  pipe  frame  in  which 


VIEW  OF  ILLINOIS  REPEjVTING  LOAD 
BEARING    POWER   DETERMINATOR. 

is  mounted:  a  spring  (A)  for  producing 
pressure;  a  cam  (B)  which  varies  this 
pressure;  a  plunger  (C)  which  transmits 
this  pressure  to  the  soil;  a  1/6-h.p.  D.C. 
motor  (D),  which  drives  the  cam  at  a 
constant  speed  of  six  revolutions  per 
minute;  a  footing  (E)  which  Is  attached 
to  the  bottom  of  the  plunger  and  distrib- 


utes the  pressure  to  the  soil  (footings  of 
different  areas  are  shown  at  the  bottom 
of  the  machine  in  the  illustration);  a 
scale  (F)  upon  which  the  pressure  desired 
is  set;  an  Ames  dial  (H)  which  registers 
the  action  of  the  soil  under  the  repeating 
loads;  a  wheel  (I)  which  lowers  the  cam 
section,  and  a  second  Ames  dial  (G) 
which  registers  the  vertical  movement  of 
this  section.  Motor  power  is  furnished 
by  a  power  unit  carried  on  the  truck 
which  transports  the  Demonstrator. 
Arlifin  of  the  Apparatus 

The  machine  is  leveled  up  so  that  the 
plane  of  the  footing  on  the  bottom  of  the 
plunger  is  parallel  with  the  surface  of  the 
soil.  By  means  of  loosening  setscrew  (n) 
and  applying  a  crank  to  shaft  leading  to 
the  cam,  the  pointer  on  the  upper  end  of 
the  spring  is  set  approximately  to  the 
pressure  desired.  Fine  adjustment  of  the 
pressure  can  be  made  by  turning  the 
lower  bearing  upon  which  the  spring 
rests.  Setscrew  (n)  is  then  tightened 
and  the  power  unit  attached.  The  motor, 
in  causing  the  cam  to  revolve,  varies  the 
pressure  on  the  soil  from  zero  to  a  maxi- 
mum and  then  back  to  zero  six  times  per 
minute.  As  the  soil  is  deflected  under 
the  pressure  applied,  it  is  necessary  to 
lower  the  cam  section  in  order  that  the 
pressure  remain  constant.  This  lowering 
movement  is  accomplished  by  turning 
wheel  (I),  and  is  registered  on  dial  (G). 
Dial  (H)  registers  to  the  10,000th  part  of 
an  inch  the  action  of  the  soil  beneath  the 
footing. 

In  order  that  the  soil  might  be  permit- 
ted to  recover  from  the  pressure  without 
being  opposed  by  the  dead  load  of  the 
plunger-section,  it  was  necessary  to  de- 
sign an  attachment  which  would  carry 
this  load  immediately  after  the  pressure 
was  released.  A  shaft  (x)  and  a  eounter- 
cam  (y)  were  attached  to  the  frame  to 
Iiick  up  this  load  and  carry  it  until  just 
before  the  pressure  was  again  applied. 

Variable  sized  footings  are  being  used 
in  order  to  get  some  relationship  between 
the  action  of  soil  under  loads  applied  to 
different  areas.  The  loads  applied  to 
these  footings  vary  between  5  and  50  lbs. 
per  square  inch. 

This  apparatus  is  at  present  being  used 
in  the  subgrade  investigational  work  car- 
ried on  in  connection  with  the  Bates  Ex- 
perimental Road.  With  the  co-operation 
of  the  U.  S.  Bureau  of  Public  Roads  an 
attempt  is  being  made  to  correlate  the  re- 
sults obtained  in  the  field  with  the  soil- 
bearing  power  values  as  indijated  by  the 
experiments  carried  on  in  the  laboratory 
at  Washington. 
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SWIMMING  POOL  OF  THE  LOUIS- 
VILLE WATER  COMPANY, 
LOUISVILLE,  KY. 

By   James    B.    Wilson,    Chief    Engineer    and 

Superintendent,   Lonisvi'le    Water   Co., 

Louifiville,  Ky. 

Realizing  the  growing  popularity  of 
swimming,  not  only  as  a  sport  and  recre- 
ation, but  the  interest  of  the  public  in 
the  necessity  of  learning  to  swim,  the 
Louisville  Water  Company  conceived  the 
idea  of  building  a  pool  and  bath  house 
on  their  property  at  the  Crescent  Hill 
Reservoir  Park  for  the  general  use  of  the 
citizens  of  Louisville.  Plans  were  devel- 
oped during  the  winter  months  and  a  con- 
tract let  April  1,  1919.  for  the  lump  sum 
of  $93,000.  The  pool  was  completed  and 
opened  to  the  public  July  25,  1919,  at  a 
total  cost  of  Jlls.OOO. 

The  works  consist  of  a  bath  house 
60x125  ft.,  constructed  of  hollow  tile  walls. 
stuccoed;  cement  floor;  steel  roof  trusses 
and  tile  roof,  and  a  swimming  pool,  rec- 
tangular in  shape,  with  rounded  ends,  120 
ft.  wide  by  275  ft.  long.  For  a  distance 
of  60  ft.  at  the  shallow  end  the  water  is 
3  ft.  6  In.  deep  and  slopes  uniformly  over 
the  entire  width  of  the  pool  to  the  deep 
end,  where  the  water  is  8  ft.  deep.  Around 
the  entire  pool  are  two  concrete  walk- 
ways, each  6  ft.  wide;  one  for  the  swim- 
mers, the  other  for  the  spectators,  and 
separated  by  two  lines  of  3-in.  pipe  rail- 
ing with  8-in.  concrete  posts  on  6-ft.  cen- 
ters. 


The  walls  of  the  pool  were  designed  as 

cantilevers  on  spread  footings  and  rein- 
forced both  horizontally  and  vertically. 
There  is  sufficient  horizontal  steel  in  the 
walls  safely  to  take  care  of  a  change  in 
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INTERIOR  OF  BATH  HOUSE  AT  THE 
SWIMMING  POOL.  OF  THE  LOUISVILLE 
WATER  CO. 

temperature  of  120  degrees,  and  no  crack- 
ing has  developed.  The  concrete  was  wa- 
terproofed with  integral  waterproofing 
and  is  entirely  watertight. 

The  conspicuous  feature  of  the  design 
is  the  bottom  of  the  pool,  which  is  a 
solid  slab  of  concrete  8  ins.  thick  and  re- 
inforced with  Vz  in.  square  rods,  12  Ins. 
center  to  center.  The  bottom  was  poured 
In  one  operation.    Where  the  bottom  joins 
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the  vertical  walls  of  the  pool  a  1-in.  ex- 
pansion joint  was  filled  with  asphaltum 
around  its  entire  periphery.  With  this 
exception  there  are  no  expansion  joints  in 
the  structure. 

The  pool  was  built  in  a  swamp  which 
at  one  time  had  been  a  small  lake,  so 
that  securing  good  foundations  was  diflS- 
cult.  The  bottom  slab  of  the  pool,  how- 
ever, was  laid  on  soft  mud  taken  /rom 
the  old  lake  excavation.  While  there  is 
considerable  difference  in  pressure  on  the 
bottom  due  to  the  depth  of  the  water, 
there  has  been  no  settlement  and  the  en- 
tire pool  is  watertight.  The  bottom  of 
the  pool  was  float  finished  and  the  sides 


hung  on  coat  hangers  placed  in  paper 
bags.  The  keys  for  lockers  are  kept  in. 
the  check  rooms  and  an  attendant  opens 
and  closes  all  lockers.  By  this  method 
few  articles  of  clothing  are  lost  and  little 
confusion  exists.  All  valuables  and  mon- 
ey are  checked  in  the  general  lobby  be- 
fore entering  the  bath  rooms. 

As  many  as  1,800  have  been  in  the  pool 
at  one  time  and  the  average  attendance 
was  approximated  at  2.200  per  day.  The 
general  admission  is  25c  for  adults  and 
15c  for  children.  This  charge  includes 
bathing  suit,  soap  and  bath  towel. 

Four  maids  are  on  constant  duty  in  the 
women's  dressing  rooms;     in   the  men's 
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VIEW  OF  THE  FIXI.SHED  CONCRETE  S\\rrMMING  POOL,  LOUISVILLE  WATER  CO. 


covered  with  white  enameled  brick,  In- 
cluding enameled  terra  cotta  life  rail  at 
the  top.  The  water  level  of  the  pool  Is 
maintained  within  6  Ins.  of  the  sidewalk 
around  the  pool. 

No  provision  was  made  for  taking  off 
the  surface  water  at  intervals  around  the 
edge  of  the  pool.  The  water  enters  at 
one  end  and  flows  to  the  opposite,  where 
it  is  discharged  through  eight  openings 
in  the  life  rail  into  a  small  lake  6  ft. 
below.  Daily  tests  were  run  of  the  pool 
water,  in  the  laboratories  of  the  Water 
Company,  and  at  no  time  was  the  water 
found  unsafe  for  drinking  purposes.  This 
was  controlled  by  increasing  the  water 
supply  to  the  pool  and  varied  from  250,- 
000  gals,  to  750,000  gals,  per  day.  The 
entire  pool  holds  1,200,000  gals. 

Dressing  rooms  are  arranged  on  each 
side  of  a  general  lobby  for  men  and 
women.  One  thousand  lockers  are  pro- 
vided for  the  men  and  600  for  the  women, 
and  supplemented  with  two  check  rooms 
where    clothes    are    checked    after    being 


dressing  rooms  and  showers  there  are  six 
attendants,  including  two  janitors.  On  the 
pool  are  six  life  guards  who  are  on  duty 
from  the  opening  till  the  closing  hours  of 
the  pool;    that  is,  from  10  a.  m.  to  10  p.  m. 


PUBLIC  WATER  SUPPLIES  FROM 
SMALL  STREAMS 

By    James    P.     Wells.    nudrnuUe    Engineer, 
Cutler  Bldg.,  Rochester,  N.  T. 

The  construction  of  storage  reservoirs 
has  largely  been  in  connection  with  hy- 
draulic works  of  considerable  magnitude. 
Nearly  everyone  is  familiar  with  the  large 
storage  reservoirs  recently  constructed  by 
the  city  of  New  York  and  other  lar^e  cit- 
ies of  the  country,  yet  not  enough  atten- 
tion has  been  paid  to  the  possibilities  of 
obtaining  in  the  same  way  adequate  sup- 
plies of  water  for  small  cities. 

There  are  many  small  cities  of  from 
five  to  fifty  thousand  people  in  population 
which  could  obtain  a  much  more  econom- 
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ical  and  better  supply  of  water  than  they 
now  get  by  pumping  water,  by  the  con- 
struction of  reservoirs  on  small  streams 
and  by  making  these  reservoirs  large 
enough  to  conserve  practically  the  entire 
runoff  of  the  Stream. 

The  writer  has  been  asked  on  a  num- 
ber of  occasions  to  make  some  sugges- 
tions as  to  improving  the  water  supplies 
of  such  cities,  and  has  in  several  cases 
found  that  it  was  entirely  possible  to  get 
a  very  economical  gravity  supply  from 
small  streams  which  were  practically  dry 


during  the  summer  months.  While  they 
were  dry  in  the  summer  months,  yet  In 
the  spring  of  the  year  they  were  lor  a 
very  short  period  raging  torrents,  and  the 
writer  knows  of  several  instances  where 
sufficient  water  has  passed  down  a  stream 
with  a  very  small  watershed  in  three  or 
four  days  completely  to  fill  a  large  reser- 
voir. These  streams  have  never  been  con- 
sidered or  never  thought  as  possible 
sources  of  water  supply  because  of  the 
extreme  low  water  conditions  during  the 
summer  months. 
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The  accompanying  diagram  shows  the 
watersheds  of  two  such  supplies,  for 
which  the  writer  prepared  plans,  which 
have  been  built  and  are  in  successful  oper- 
ation, also  another  supply  for  which  plans 
are  under  way.  An  adequate  supply  creat- 
ed in  such  a  manner,  that  is  by  the  con- 
struction of  a  very  large  storage  reservoir, 
will  never  fail  to  provide  a  sufficient  quan- 
tity of  water,  if  there  is  sufficient  water- 
shed and  the  reservoir  is  large  enough. 
The  size  of  the  watershed  can  generally  be 
determined  from  existing  maps,  and  the 
runoff  of  the  stream  from  the  records  of 
stream  flow  either  on  the  stream  under 
consideration  or  upon  some  adjacent  wa- 
tershed, with  due  consideration  for  the 
different  conditions  existing  gn  the  re- 
spective watersheds. 

■  The  smallest  of  the  watersheds  shown 
in  the  diagram  is  only  one  and  one-half 
square  miles.  The  size  of  the  reservoir  is 
150  million  gallons.  This  reservoir  has 
produced  practically  complete  regulation 
of  the  stream  and  will  provide  continu- 
ously even  in  an  extreme  low  year  a  flow 
cf  7000,000  gals,  per  day.  In  this  partic- 
ular case  the  stream  supplying  the  reser- 
voir is  in  some  years  totally  dry  for  a 
period  of  six  months.  It  is  the  flood  flow 
which  fills  the  reservoir. 

The  largest  watershed,  that  of  17  square 
miles,  will  provide  12  million  gallons  ot 
water  a  day.  In  that  case  the  storage  Is 
2,400,000.000  gals.  Some  hydro-electric 
power  will  also  be  developed  In  connection 
with  this  project.  In  all  cases  the  water 
furnished  to  the  cities  has  been  of  the 
very  highest  quality.  In  cases  where 
there  are  dwellings  on  the  watershed  the 
writer  has  provided  for  filtration  plants, 
to  be  absolutely  sure  of  no  contamina- 
tion. 

In  those  cities  where  the  problem  of  a 
good  water  supply  is  a  serious  one,  and 
wh-:re  the  supply  is  obtained  by  pumping 
water  at  a  large  annual  cost,  it  will  be 
well  worth  while  for  the  city  officials  to 
investigate  possible  gravity  supplies  from 
storage  reservoirs,  even  though  these 
have  never  been  previously  suggested  or 
considered. 


SOME  EXPERIENCES  IN  THE  DE- 
VELOPMENT OF  THE  OIL 
ENGINE 

By  F.  B.  Leopold,  Vice  President,  Pittsburph 

Filter     and     Engineering     Co.,    Farmers' 

Bank    Bldg.,    Pittsburgh,    Pa. 

I  will  try  to  give  some  of  the  things 
1  have  learned  in  the  course  of  a  year 
and  a  half  contact  with  the  development 


of  the  internal  combustion  heavy  oil 
engine,  said  Mr.  Leopold  in  addressing 
the  1921  convention  of  the  American 
Water  Works  Association. 

Historical  Notes 
I  might  say  in  starting  that  it  is  gen- 
erally recognized  that  Dr.  Diesel,  a  Ger- 
man engineer,  is  looked  upon  as  the 
father  of  the  internal  combustion  engine 
using  heavy  oil,  and  his  original  patent  is 
dated  1892,  although  there  were  various 
attempts  made  in  the  line  of  development 
for  many  years  previous  to  that  time. 

According  to  historical  records  there 
was  actually  built  an  engine  in  1680.  This 
engine,  however,  did  not  prove  a  success, 
but  was  probably  the  first  step  in  its  de- 
velopment. 

In  1791,  an  Englishman,  John  Barber, 
built  an  engine  made  to  use  gas  distilled 
from  coal,  and  from  that  time  on  to  1866, 
when  Otto  Diesel  obtained  his  first  patent, 
there  were  several  attempts  made.  Diesel, 
however,  was  undoubtedly  the  father  of 
the  present  successfully  developed  engine, 
and,  although  his  first  patents  were  ob- 
tained in  1892,  it  was  not  until  1898  that 
a   commercial   engine  was   produced. 

In  1898  Mr.  Adolphus  Busch  became  in- 
terested in  this  engine,  and  secured  the 
rights  for  the  United  States.  The  first 
engine  built  being  a  60  h.  p.  engine. 
During  the  first  few  years,  however,  the 
progress  was  very  slow,  and  the  results 
unsatisfactory.  It  is  really  only  in  the 
last  ten  or  twelve  years  that  this  type  of 
engine  has  come  into  its  own  in  Eu- 
ropean countries,  and  is  Just  beginning  to 
be  recognized  as  the  coming  power  unit 
in  this  country.  It  is  altogether  probable 
that  the  abnormal  increase  in  the  price 
of  coal,  caused  by  the  war  conditions,  was 
the  greatest  single  element  in  arousing  in- 
terest in  the  heavy  oil  engine,  and  has 
made  for  a  tremendous  impetus  in  its 
development. 

Number  of  Builders 
Up  to  five  years  ago  there  were  prob- 
ably not  to  exceed  four  or  five  concerns 
in  this  country  building  internal  combus- 
tion engines,  using  heavy  oil  as  their  fuel. 
At  the  present  time  there  are  16  builders 
of  Diesel  engines  and  35  establishments 
building  various  types  of  so-called  semi- 
Diesel,  or  low  compression  heavy  oil 
engines.  Some  of  them  have  been  on  the 
market  for  a  number  of  years,  and  are 
now  turning  out  engines  in  large  quan- 
tities, operating  with  great  success. 
Others  are  in  various  stages  of  develop- 
ment work. 
Among  the  main  successful  builders  of 
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the  Diesel  type  of  engine  are  the  Busch- 
SuUzer  Co.,  who  were  the  first  to  engage 
in  this  worli;  Mcintosh  &  Seymour  Co., 
William  Graft  &  Sons,  New  York  Ship 
Building  Co.,  and  others  who  are  build- 
ing engines  ranging  from  200  h.  p.  to  as 
high  as  2,000  h.  p.  each. 

Of  the  builders  of  the  semi-Diesel  type, 
the  oldest  concerns  in  the  development  of 
this  work  are  the  August  Mietz  Corpora- 
tion, Fairbanks  Morse  Co.,  Bessemer  Man- 
ufacturing Co.,  the  Burnoil  Engine  Co., 
and  St.  Marys  Engine  Co.  Of  the  35  con- 
cerns building  the  so-called  semi-Diesel 
engine,  12  are  operating  under  the  Hvid- 
Bronz  patents,  and  this  is  the  type  of 
engine  that  the  writer  has  had  such  ex- 
perience with  as  he  possesses. 
The  Hvid-Bronz   Type 

This  type  of  engine  is  different  in  its 
principles  of  operation  from  either  the 
Diesel  or  the  semi-Diesel.  The  essential 
features  of  difference  are  in  the  method 
of  supplying  the  fuel.  In  all  cases  the 
fuel  is  ignited  by  the  heat  of  compres- 
sion, but  the  method  of  starting  and 
applying  the  fuel  to  the  various  types  is 
essentially  different.  In  the  full  Diesel 
the  fuel  is  applied  with  a  pump  at  ex- 
tremely high  pressure,  through  a  needle 
valve,  through  which  the  fuel  is  forced 
by  an  air  pressure  varying  from  800  to 
1,000  lbs.,  which  breaks  it  up  into  fine 
particles,  so  that  when  the  heat  of  com- 
pression is  applied  it  is  completely  con- 
sumed. 

In  the  semi-Diesel,  so-called,  the  fuel 
is  dropped  onto  a  pan  or  bulb  which  is 
heated.  The  fuel  is  vaporized  by  the  heat. 
After  the  engine  is  started  this  bulb  is 
maintained  at  a  high  temperature  by  the 
heat  of  compression  sufficient  continu- 
ously to  vaporize  the  fuel,  but  in  start- 
ing it  often  requires  from  ten  minutes 
to  half  an  hour  to  heat  the  bulb  by  a 
torch  sufficiently  so  that  the  fuel  might 
be  vaporized  when  coming  in  contact  with 
it. 

The  Hvid-Bronz  type  of  engine,  with 
which  our  experience  was  connected, 
draws  the  fuel  into  the  cylinder  on  the 
suction  stroke  of  the  engine,  or  rather 
it  draws  it  through  a  small  valve  into 
a  cup.  The  compression  stroke  then  heats 
up  this  cup  and  generates  a  pressure  in- 
side of  the  cup,  which  blows  the  fuel  out 
and  atomizes  it  into  the  cylinder,  when 
it  is  ignited.  The  semi-Diesel  engines 
operate  on  a  lower  compression  pressure, 
but  are  not  as  economical  in  fuel  con- 
sumption as  the  Bronz-Hvifi  or  Diesel 
type. 


The  writer  became  interested  In  this 
proposition  by  reason  of  having  become 
interested  in  a  shop,  which  at  the  time 
was  manufacturing  material  for  war  pur- 
poses, and  it  became  essential  to  fin4 
some  product  for  permanent  development. 
In  looking  over  the  field,  the  future  of 
the  oil  engine  seemed  extremely  promis- 
ing, and  it  is  the  writer's  belief  that 
this  industry  is  just  in  its  infancy. 

The  great  advantages  of  this  type  of 
motor  for  both  stationary  and  marine  pur- 
poses is  so  obvious  that  temporary  dis- 
couragement can  not  hold  back  its  de- 
velopment. On  the  other  hand,  there  are 
many  problems  to  be  solved.     Those,  ap- 


FRONT  VIEW  OF  FOUR-CYLINDER  100 
H.  P.  PITTSBURGH  HEAVY  DUTY  OIL 
ENGINE. 

parently.  who  have  given  it  the  greatest 
technical  and  practical  study  of  many 
years,  find  difficulties  which  they  are  un- 
able to  foresee,  and  which,  while  small  in 
themselves,  are  of  the  most  vital  impor- 
tance in  the  successful  operation  of  the 
engine. 

The  illustration  given  here  of  a  four- 
cylinder  engine  is  the  first  engine  built 
by  us,  and  the  design  of  the  completed 
engine  is  exactly  as  it  was  on  the  drawing 
board,  as  far  as  all  outward  appearances 
are  concerned.  Ail  the  changes  that  have 
been  made  in  the  development  and  experi- 
mental work  have  been  entirely  on  the 
method  of  applying  the  fuel  to  secure  the 
determined  calculated  exact  distribution 
and  consumption,  whicli  means  success  in 
the  operation,  and  efficiency  of  the  com- 
pleted machine. 

PrelimiiHiry   In rcstigations 

In  our  preliminary  investigations  in  the 
oil  engine  field,  after  reaching  a  riotermi- 
nation    that   this   was  a   promising   busl- 
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ness  for  development,  the  writer,  in  con- 
nection with  our  engineers,  looked  over 
many  different  types  of  engines  that  were 
being  developed  and  being  built.  We  se- 
cured the  services  of  an  engineer  who 
had  had  many  years'  experience,  both  in 
European  and  American  practice,  in  the 
design  of  Diesel  engines,  and  who  I  be- 
lieve is  today  one  of  the  best  oil  engine 
engineers  in  the  country. 

We  were  desirous  of  looking  into  the 
future  possi-bilities,  and  while  up  to  that 
time  the  hot  bulb  or  low  compression 
type  of  engine  was  most  favorably  known, 
and  had  been  built  and  used  to  greater 
extent  than  any  other  type  of  heavy  oil 
engine  in  this  country,  we  finally  con- 
cluded that  on  account  of  its  higher 
economy  and  apparently  more  satisfac- 
tory operation  that  the  Hvid-Bronz  type  of 
engine  had  the  greater  future  promise. 

This  engine  is  comparatively  new,  but 
had  been  built  by  one  concern  for  about 
three  years  previously,  and  by  one  or  two 
others  for  a  shorter  period  and  had  been 
marketed  in  considerable  quantity,  and 
as  far  as  we  could  learn  was  giving  a 
very  satisfactory  account  of  itself. 

Most  of  these  engines  were  built  in 
small  single  cylinder  units,  although  one 
concern  was  building  a  vertical  multiple- 
unit  engine,  which  seemed  to  be  fairly 
satisfactory.  Several  others  were  develop- 
ing a  multiple  cylinder  engine  of  this 
type.  We,  therefore,  after  a  thorough  can- 
vass of  the  field,  decided  on  a  Bronz-Hvld 
type  of  engine  of  this  multiple  cylinder 
type,  and  it  was  our  desire  and  intention 
to  build  the  highest  class  engine  of  this 
type  that  could  be  built. 

Initial  Experiments 
In  our  initial  experiments  and  investi- 
gations, we  purchased  a  small  single 
cylinder  engine  of  five  or  six  horse  power, 
and  made  a  very  long  series  of  experi- 
ments with  this  engine,  with  results  that 
were  absolutely  convincing,  and  although 
our  engineer  felt  it  was  far  from  being 
perfected,  the  operation  of  it  was  entirely 
satisfactory  from  a  practical  standpoint. 
This  engine  would  operate  on  practically 
any  kind  of  fuel  oil  that  would  flow  in 
it,  and  in  fact  in  our  experiments  we 
attached  four  or  five  different  fuel  vessels 
to  the  supply  line  to  the  engine,  ranging 
from  kerosene  of  the  highest  grade  to 
the  heaviest  of  crude  oil,  and  it  operated 
apparently  equally  well  on  any  of  them; 
in  fact  we  would  often  switch  from  one 
oil  to  the  other  during  the  period  of 
operation. 

This  engine  has  no  carburetors  or  elec- 


tric spark  plugs,  nothing  at  all  but  the 
compression  heat  generated  in  the  cylin- 
ders to  ignite  the  fuel.  The  simplicity 
of  its  construction  and  operation  was  the 
appealing  feature. 

Our  investigation  work  was  cleared  up 
during  the  war  period  and  the  engine 
completely  designed,  but  no  work  accom- 
plished until  after  the  close  of  the  war. 
The  patterns  were  made  and  the  engines 
built  completely  in  accordance  with  the 
designs  and  not  a  single  change  was  made 
in  its  construction,  as  far  as  the  general 
features  were  concerned.  On  its  comple- 
tion the  engine  was  started  in  operation 
and  was,  apparently,  a  completed  piece  of 
mechanism.  During  this  period  we  had 
the  co-operation  and  advice  of  the  paten- 
tee, and  on  the  day  of  completion,  when 
we  were  ready  to  place  it  on  the  test 
block  for  operation,  he  was  more  than 
pleased  with  the  way  it  started.  As  the 
writer  had  never  seen  an  engine  start 
before  on  the  testing  block,  he  was,  nat- 
urally, very  much  elated,  as,  apparently, 
it  was  going  to  go  right,  from  the  start, 
and  we  were  ready  to  do  business  and 
take  orders. 

However,  it  was  more  than  a  year  later 
before  our  engineers  were  ready  to  place 
the  seal  of  their  approval  upon  this 
engine,  and  during  that  period  we  spent 
many  anxious  days  and  nights  In  en- 
deavoring to  determine  just  what  was  re- 
quired to  make  a  successful  machine  out 
of  it. 

The  Fuel  Feed  Difficulty 
The  principal  difficulty,  in  fact  the  only 
difficulty,  was  apparently  the  inability 
properly  to  supply  the  fuel,  so  that  a 
complete  combustion  could  be  secured, 
and  in  the  initial  run,  although  we  had 
followed  fully  as  we  felt  the  instructions 
and  directions  and  formulae  given  us  by 
the  patentee,  the  exhaust  discharge  was 
a  black  column  of  smoke  that  might  be 
seen  for  miles,  and  at  night  this  was 
superseded  by  a  continual  spurt  of  flame. 
It  did  not  require  much  knowledge  of 
engineering  to  comprehend  that  this  con- 
dition would  not  allow  of  operation  for 
a  very  extended  period  of  time,  and  in 
fact  a  few  hours  operation  found  the  fuel 
cups  completely  clogged  with  carbon. 
Then  began  our  real  work,  and  this 
dragged  over  a  period  of  approximately 
a  year. 

During  this  period  of  time  we  had  many 
engineers  visiting  our  works  and  offering 
suggestions,  many  who  seemed  to  think 
that  our  troubles  were  trivial  and  might 
be  corrected  in  a  few  days'  investigation. 
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The  inventor  himself,  or  patentee  rather, 
laughed  them  away.  However,  the  diffl- 
cultles  were  multiplied  by  the  number  of 
cylinders,  and  the  class  of  machine  which 
we  desired  to  build. 

We  discovered  that  there  was  a  vast 
difference  between  building  an  engine  of 
a  single  cylinder  which  would  be  satis- 
factory for  ordinary  power  purposes,  or 
the  small  factory,  oil  well  or  farm,  and 
building  a  multiple  cylinder  engine  for  a 
continuous  24-hour  service,  where  the 
greatest  nicety  of  speed  regulation  was 
required,  and  where  the  possibilities  of 
the  engine  being  out  of  service  at  any 
time,  might  be  reduced  to  a  minimum. 

The  introduction  of  the  fuel  into  a 
single-cylinder  engine  was  a  comparative- 
ly simple  proposition.  The  introduction 
of  an  equal  amount  of  fuel  into  each 
cylinder  of  a  multiple-cylinder  engine,  to 
maintain  the  same  amount  of  work  on 
each  cylinder  and  thereby  maintain  uni- 
formity of  speed  and  power,  was  a  very 
complicated  proposition.  We,  very  often, 
found  that  we  would  get  practically  per- 
fect combustion  in  one  cylinder,  and  in 
the  next  cylinder  we  were  unable  to  oper- 
ate for  any  length  of  time  without  com- 
pletely filling  with  carbon. 

Many  and  various  were  the  methods  we 
used  for  equal  distribution  of  the  fuel 
to  the  cylinders,  for  the  principal  of  the 
Hvid  engine  is  a  gravity  feed,  the  fuel 
being  taken  into  the  cylinder  on  the  suc- 
tion stroke  of  the  engine.  We  found  that 
with  a  multiplicity  of  cylinders  the  fuel 
charge  would  vary  in  each  cylinder  in  this 
manner,  and  we  finally  abandoned  this 
method,  as  it  was  impossible  to  get  a 
sufficiently  equal  charge  necessary  to  se- 
cure regulation. 

We  started  pumping  the  fuel  against 
the  compression  stroke  on  a  somewhat 
modified  principle  from  the  Diesel,  and 
we  tried  a  hundred  other  methods.  In 
the  end  we  used  a  pump  that  is  practical- 
ly a  measuring  device,  but  using  a  separ- 
ate pump  for  each  cylinder,  which  de- 
livers the  oil  charge  equally  to  each  cyl- 
inder valve.  It  is  then  drawn  in  the 
cylinder  on  the  suction  stroke  of  the 
engine. 

We  discovered  that  there  was  an  abso- 
lute and  definite  ratio  of  the  size  cups  to 
be  used,  and  the  holes  through  which  the 
fuel  was  discharged  from  the  cups  into 
the  cylinder,  and  that  those  ratios  would 
vary  somewhat  with  different  characters 
of  fuel,  and  the  very  slightest  variation 
from  the  determined  areas,  either  of  the 
cups  or  the  holes,  or  the  location   of  the 


holes,  would  affect  the  operation  of  the 
engine  to  a  great  extent. 

The  Fuel  Cups 
It  was  only,  however,  after  experiment- 
ing with  hundreds  of  different  sizes  of 
cups,  and  methods  of  adjustment,  that  we 
finally  arrived  at  a  definite  formula  for 
making  these  fuel  cups,  together  with  the 
sizes  of  holes  they  contain. 

During  the  period  while  our  engineers 
were  making  these  various  experiments, 
the  writer  became  vitally  interested  in 
determining  whether  our  experience  was 
at  variance  to  any  great  extent  from 
others  in  this  line  Oi  endeavor. 

I  found  that  other  engine  builders 
whom  we  had  visited  in  our  preliminary 
investigations,  and  who  I  had  supposed 
were  building  marketable  engines  from 
the  start,  had  gone  through  the  same 
grievous  experience,  in  fact,  that  some 
had  spent  thousands  of  dollars  where  we 
had  spent  hundreds.  I  found  that  sev- 
eral concerns,  after  spending  upwards  of 
a  million  dollars  experimenting  on  the 
problems,  trying  to  work  out  a  successful 
engine,  had  finally  been  compelled  to 
abandon  it.  Others  had  kept  on  until  they 
had  surmounted  all  difficulties  and  are 
now  reaping  the  harvest,  and  will  in  the 
end  have  their  money  returned  to  them 
many  times  over. 

The  only  satisfaction  that  I  have  been 
able  to  derive  from  this  phase  of  the 
matter  is  that  we  were  able,  finally,  to 
produce  an  engine  which  has  been  pro- 
nounced the  finest  engine  that  has  been 
produced  in  this  country  of  the  Bronz- 
Hvid  type,  and  I  have  no  doubt  that  many 
concerns  entering  this  field  have  brilliant 
prospects  of  future  returns  from  the 
money  that  they  may  invest.  I  would, 
however,  warn  any  one  from  entering  this 
work  with  the  idea  that  they  will  design 
an  engine,  even  on  well  known  principles, 
and  expect  it  to  be  a  success  from  the 
start,  unless  they  simply  reproduce  the 
patterns  in  detail  of  some  engine  that 
is  already  on  the  market.  This  means 
that  they  must  provide  a  large  sum  that 
can,  if  necessary,  be  devoted  to  the  carry- 
ing of  development  work  to  a  successful 
issue. 

The  possibilities  of  a  heavy  oil  engine 
are  limitless.  In  additiin  to  the  ordinary 
uses  for  central  power  stations,  electric 
light  plants,  driving  pumping  units  and 
general  power  pvirposes  for  marine  work, 
all  of  which  require,  of  course,  units  of 
fair  size,  there  is  untouched  the  vast  use 
for  the  automobile,  truck  and  locomo- 
•    live. 
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Advantages  of  the  Oil  Engine 

The  actual  cost  of  producing  a  horse 
power  of  work  with  the  Diesel  engine  is 
about  one-third  the  cost  of  producing  in 
a  steam  engine.  The  initial  cost  of  a 
power  plant  for  stationary  purposes,  con- 
sidering the  cost  of  building,  land,  boiler 
and  engine,  would  be  practically  the 
same.  There  are,  however,  many  situa- 
tions where  the  space  occupied  by  a  steam 
plant  is  unavailable.  An  oil  engine  will 
take  up  on  an  average  from  one-half  to 
three-fourths  of  the  same  space  that  a 
steam  engine  would  occupy,  with  the 
entire  saving  of  space  occupied  by 
boilers,  accessories  and  coal  storage.  The 
oil  may  be  stored  in  a  tank  under  ground 
and  the  space  required  for  it  need  receive 
no  consideration  whatever,  ordinarily. 

The  oil  engine  of  the  Bronz-Hvid  type 
can  be  started  instantly  and  stopped  when 
you  are  through  with  the  operation.  The 
steam  engine  requires  time  to  get  up 
steam,  and  the  first  must  be  kept  ready 
for  service  continuously.  For  marine 
work  the  space  occupied  in  a  ship,  and 
the  weight  of  the  plant  is  very  much 
less,  giving  the  same  size  vessel  the  addi- 
tional cargo  space,  as  well  as  economy  in 
operation.  This  is  being  realized  very 
rapidly  in  marine  service,  and  many  ships 
are  now  being  fitted  with  this  type  of 
motor. 

Marine    Uses   of   Oil   Engines 

In  1914  there  were  probably  not  to  ex- 
ceed 20  motor  ships,  as  ships  driven  by 
oil  engines  are  known.  Today  there  are 
upwards  of  500,  and  every  day  sees  addi- 
tions thereto,  many  vessels  of  ten  to 
twelve  thousand  tons. 

In  the  April  issue  of  the  "Motorship" 
is  given  an  account  of  the  operation  of 
7,500  motor  ship  "Borgland,"  totalling  95,- 
000  miles,  and  nearly  two  and  one-half 
years  time  without  a  stop  on  account  of 
engine  trouble.  The  writer  states  that 
"It  is  a  somewhat  ironical  circumstance 
that  one  of  the  first  cargoes  that  the 
Borgland  carried  was  a  load  of  7,290  tons 
of  coal  from  Norfolk,  Va.,  to  San  Fran- 
cisco, Cal."  Also  "rreference  among  of- 
ficers of  the  merchant  marine  for  motor 
ships  is  significant,  and  in  conversation 
with  the  'Borgland's'  captain  he  remarked 
that  the  motor  ship  is  far  ahead  of  any 
vessel  driven  by  steam  machinery,  from 
the  point  of  view  of  reliability,  and  re- 
ferred to  the  fact  that  should  one  cyl- 
inder of  the  plant  of  an  ordinary  twin- 
screw  Diesel  engine  give  out,  it  Is  a  com- 
paratively simple  proposition  to  put  the 
cylinder  out  of  action  and  carry  on  with 


the  remainder  at  reduced  speed,  which  is 
so  inconsiderable  as  to  be  negligible.  As 
regards  fuel  tanks  the  bulk  of  the  oil  is 
carried  in  four  double  bottoms,  holding 
about  900  tons  of  oil.  The  fuel  consump- 
tion is  about  seven  tons  per  day,  under 
normal  conditions.  It  will  thus  be  seen 
that  the  ship  has  a  range  of  nearly  130 
days   without  rebunkering." 

As  the  average  speed  of  this  vessel  is 
given  at  10  knots  per  hour,  it  will  thus 
be  seen  that  she  carries  enough  fuel  to 
travel  31,200  knots,  or  35,900  miles,  or 
completely  around  the  world,  and  nearly 
one-half  the  distance  further.  To  do  this 
with  coal  would  leave  little  cargo  space. 

For  steam  plants,  electric  plants  or 
pumping  plants  that  are  isolated  from 
the  coal  fields,  what  a  wonderful  prop- 
osition it  will  be. 

An  oil  engine  will  develop  a  horse 
power  on  one-half  a  pound  of  fuel  oil 
per  hour.  A  boiler  requires  four  pounds 
of  coal  per  hour,  and  some  water  works 
pumping  plants  require  twice  that  much. 
This  means  from  one-eighth  to  one-twen- 
tieth the  weight  of  fuel   to   provide   for. 

In  times  such  as  we  have  gone  through 
In  the  past  two  or  three  years,  what  a 
strain  off  the  minds  of  many  plant  engi- 
neers it  would  be  to  know  that  their  stor- 
age capacity  for  fuel  might  be  multipled 
many  times  in  less  space  than  is  now 
available. 

While  this  type  of  engine  has  not  been 
developed  successfully  to  take  the  place 
of  the  gasoline  motor  for  automobiles, 
many  engineers  are  working  to  this  end, 
and  it  is  but  a  question  of  time  before 
It  is  accomplished.  Considering  the  num- 
ber of  automobiles  in  the  country,  what 
a  wonderful  opportunity  there  is  for  the 
development  of  this  type  of  motor  to 
replace  the  gas  motor  for  this  work,  do- 
ing away  with  electric  spark  plugs,  car- 
buretors and  all  the  troubles  attendant 
thereto. 

There  is  also  the  railway  locomotive 
and  this  phase  is  now  being  considered,  I 
know,  by  one  of  the  largest  locomotive 
builders  in  the  country,  who  has  for 
the  last  year  or  more  been  studying  the 
possibilities  of  this  engine  as  a  motive 
power  for  railroad  locomotives,  and  un- 
doubtedly the  time  is  not  far  distant 
when  we  shall  see  it  in  use. 

Tables  I,  II  and  III  are  given  by  Mr. 
Herbert  Hass,  in  a  paper  issued  by  the 
Department  of  Interior,  Bureau  of  Mines, 
Bulletin  No.  166.  This  bulletin  contains 
some  very  interesting  information  on  this 
type  of  engine,  and  I  would  recommend 
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Reliable  Service 

Public  Service  Companies 
require  equipment  thatwill 
give  reliable  service  con- 
tinuously. 

For  over  fifty  years  the 
great  MUELLEFf  Factories 
have  supplied  the  Public 
Service  Companies  of  the 
leading  American  and 
Canadian  cities  \vith 
dependable 

Mueller  Brass 
Water  Works  Goods 

such  as  MUELLER  Goose  Necks 
E-501,  MUELLER  Ground  Key  Curb 
Cocks  E-SS7  and  Mueller  Exten- 
sion Service  Boxes  E-751,  here 
illustrated— and  mjiny  others. 

It  pays  to  install  Mueller 
goods  for  reliable  service.  Mall 
orders  given  prompt  attention. 

H.  Mueller  Mfg.  Co.. 
Decatur.  Illinois 

PHONE  BELL  153 

'Water,  Plumbing  and  Gets 

Brsiss  Goods  and  Tools 

New  York  City.  San  Francisco, 

145W.30lhSt.  tJ5  Miaalon  St. 

Phone  Walkins  S397  Phone  Suner  .1*77 

Samia,  Ontario.  Canada  ' 

Mueller  Metals  Co..  Port  Huron.  Mich..  Makers 
of  "Red  Tip"  Brass  Rod:  Brass  and  Copper  Tub- 
ing: Foreines  and  Castings  in  Brass,  Bronze  and 
Aluminum;  Die  Caslings  in  White  Metal  and 
Aluminum;    also    Screw    Machined     Products. 
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Over-all 

thermal 
efliciency 
6.30-  9.1 

9.1  -15.4 

14.9   -16.7 

10.6   -16.2 


Superiority 

of  diesel 

engine,  a 

5.6  -3.6 

3.6  -2.S 

2.4  -2.1 

3.2  -2.2 


16.2 

-18.1 

2.2   -1.95 

24.4 

-27.5 

1.33-1.28 

1S.1 

-22.7 

1.95-1.55 

32. 

-35.3 

TABLE  I — HEAT  CONSUMPTION  AND  THERMAL,  EFFICIENCIES  OF  DIFFERENT 
TYPES  OF  PRIME  MOVERS  AT  CONTINUOUS  FULL  LOAD. 

Heat  con- 
Type  of  prime  mover.  sumption    per 

brake  H.P.  hr. 
B.  tu. 

Noncondensing  steam  engine,  b 40,000-28,000 

Condensing   steam    engine    using   superheated 

steam,    b 28,000-16,500 

Locomobile    engine    with    superheated    steam 

and   reheater,   condensing,   b 17,000-15,200 

Steam     turbine,    superheated    steam     200     to 

2,000    H.P.    b 24,000-15,500 

Steam    turbine,    superheated    steam,    2,000    to 

10,000    H.P.    b 15,500-14,000 

Gas  engine  without  producer 10,400-  9,300 

Suction  gas  engine,  c 14,000-11,200 

Diesel   engine -   S.OOO-  7.200 

a.  Figures  in  this  column  are  to  be  used  as  factors  with  which  to  multiply  values   in 
preceding  column. 

b.  Figures   include  boiler  losses. 

c.  Figures  Include  producer  losses. 

COMPARATIVE   COST   DATA 
Table  II,  following,  presents  fuel-cost  data  covering  the  operation  of  the  prime 
movers  represented  in  Table  I. 

TABLE     II.— COMPARATIVE    OPERATING     COSTS    OF     DIFFERENT     TYPES     OF 
PRIME    MOVERS. 

Type  of  prime  mover. 


Noncondensing  steam  engine,  a 

Condensing  steam  engine  using  super- 
heated   steam,    a 

Locomobile  engine  with  superheated  steam 
and  reheater,  condensing,  a 

Steam  turbine,  superheated  steam,  200  to 
2.000    H.    P.    a 

Steam     turbine,     superlieated     steam,     2,000 


to  10.000  H.P.  a 

Gas  engine  without  producer. 


Suction   gas   engine,   b 

Diesel    engine 

a.     Figures  include  boiler   losses. 


Cost  of 

Heat  cost 

Average 

1.000,000 

per  one 

Kind    of   fuel           cost  per 

B.  t.  u. 

effective 

'                                    1,000.000  effective 

H.P.  hour 

B.Lu. 

work 

Cents 

Cents 

Cents 

Coal                              12 

191-132 

0.48-0.34 

Coal                              12 

132-  78 

.34-  .20 

Coal                               12 

81-  72 

.21-  .18 

Coal  &  anthracite     12 

113-  74 

.29-  .19 

11 

104-  68 

.27-  .17 

Coal   &   anthracite   12 

74-  67 

.19-  .19 

/                                       11 

68-  61 

.17-  .156 

J*Jatural  gas,  coke-  15 

62-  55 

.16-  .14 

oven,  gas  or  fur- 

7. 

nace  gas    7 

27- 

Anthracite                     11 

61-  49 

.16-  .14 

Petroleum                      15-18 

56-  43 

.14-  .11 

b.     Figures  include  producer  losses. 


COST   OF  FUEL. 
Cost  data  covering  the  various  types  of  fuel  used  in  the  prime  movers  represented 
In  Tables  I  and  II  are  presented  in  Table  III. 


TABLE  III.— COST  OF  VARIOUS  TYPES  OF  FUEL. 


Kind  of  fuel. 


Price  of  fuel. 


Heating 
value  per 
pound 


B.  t.  u. 

Lignite,  $1.00  to  $2..';0  ton  of  2.000  lbs -,fino-   9,000 

Bituminous  coal,  $2.00  to  $4.00  ton  of  2,000  lbs 11,000-14,200 

Anthracite,  $2.50  to  $4.00  ton  of  2,000  lbs 14,500 

Fuel   oil    (petroleum),    75c   to   $2.25   barrel IS.nnn-ig.ooo 

Natural  gas.   .10  to  .75  1.000  cu.   ft 900-  1,000 

Blast  furnace  gas,  .05   to   .01  1,000   cu.  ft 90 

Coke-oven  gas,  .02  to  .05  1.000  cu.  ft 450 


Absolute 
heat  cost 

per 
1,000,000 
B.  t.  u. 
Cents 

10  -14 
9  -14 
8.6-13.8 

12.5-37.5 

11  -75 
5.5-11 
4.4-11 


Average 
heat  cost 

per 

1.000,000 

B.t.  u. 

Cents 

15 

12 

11 

15-18 
15 
7 
7 


Data  regarding'  amount  of  work  performed  by  different  typos  of  pumping  equip- 


ment. 


Type   of  pumping   plant. 


Steam  ;    good    operating   conditions 

Steam :     best    operating    conditions 

Steam ;    superheated    steam   used 

Suction  gas  engine:   good  operating  conditions.... 

Suction  gas  engine ;  special  conditions 

Humphre.vs  gas  pump:   special  conditions 

Humphreys   gas   pump:    good  operating   conditions. 
Diesel  engine;   good   operating  conditions 


Work  performed 

in  lifting  Over-all 


water 

Foots-pounds 

per  1  B.  t.  u. 

54.5 

77.8 

93.4 
116.7 
147.8 
171.2 
156 
225.6 


efHciency 

Percent. 

7 
10 
12 
15 
19 
22 
20.1 
29 


it  to  anybody  who  is  interested  in  secur- 
ing real  information  as  to  what  may  be 
accomplished  with  the  oil  engine. 

I  have  tried  to  give  in  a  brief  general 


■way,  without  getting  beyond  my  depth, 
some  slight  idea  of  the  heavy  oil  engine, 
its  development  and  possibilities  as  a 
power   unit.     What  little    knowledge    we 
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Before  You  Lay  the  Pipe  You  Must  Dig  the  Ditch 

Afterwards,  if  the  pipe  is  perfect,  the 
work  and  expense  end.  But  if  the  pipe 
IS  defective,  you  must  dig  the  ditch 
again,  greatly  increasing  the  labor  cost 
to  say  nothing  of  interrupted  service 
and  other  annoyance. 

Pipe  Insurance  is  one  of  the  things 
you  buy  when  you  invest  in  cast  iron. 
The  records  in  Europe  and  America 
tell  how  long  it  has  lasted;  but  no  rec- 
ord as  yet  tells  how  long  it  will  last. 
When  you  buy  cast  iron,  therefore, 
you  buy  just  once— pipe,  ditch,  freight 
and  labor.  Isn't  it  worth  remember- 
ing? 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

Pk-i  A  1  u-      ,.„  ^  SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Thiraon-  n7  e    \a-   i,-,       ■>■    j 

Pittsburgh:  Henry  W.  Oliver  Bld«.  St   Loufs    i^^rU^nu}^^'                               Minneapolis:  Plymouth  Bld«. 

New  York:  71  Broadway  Birmingham    IM'Am/riJoT*-    ,  d,j                               Cleveland:  1150  E.  26th  s1. 

San  Francisco:  Monad^S^k-Bl'dT  ^'""■^^"  ^'"'^Tj;  Scollard  Bid,.   ^'"'"'    ""  ^^  ^"'^  ^^■ 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

AlsohaveTURBINESEWERCLEANING 

MACHINE  at  Low  Price. 

WE  WIIL  PAY  FREIGHT  AND  CHARGE  TO  Bill. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 

with  wheels  for  conduit  work. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 

Ratchet  Pipe  Cutter 

Cuts  eitlier  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
|same  as  a  lathe  cut. 
Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


AND  CONDUIT      RODS 

No  Deep  Shoulder  Cut  for  Couplings.     Rod.  re- 
tain full  sire  and  strength. 
Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

lloV""!*'""*        •        •         ST.  LOUIS,  MO. 

129  George  Street     .         .  BOSTON.  MASS. 

CAHAOA  FACTORY,  WALKERWIUE  ONT 

Ilwrelon:  No  Outy  lor  Purchaser  to  Pay 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (All  styles) 


Regular  and 
Special 
Grates  or 
Strainers  for 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Vour  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road.  CIEVELANO.  OHIO. 
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have,  has  been  acquired  at  a  very  con- 
siderable cost,  and  while  I  am  just  as 
thoroughly  satisfied  now  as  I  was  in  the 
beginning  that  any  successful  engine  of 
this  type  will  return  splendid  profits  on 
any  investment  involved,  I  also  know  that 
there  is  much  still  to  be  learned,  and  I 
would  advise  anyone  who  may  be  con- 
sidering this  field,  either  to  acquire  some- 
thing that  is  completed,  or  be  prepared 
to  spend  a  fair  sized  fortune  before  ex- 
pecting to  see  clear  sailing  ahead. 


TREATMENT  OF  SWIMMING  POOL 
WATER 

By   G.  R.  Shaw,  Manager  of  R.   V.   T.  Dept., 

James  B.  Clow  &  Sons,   534   S.  Franklin 

St.,  Chicago,  III. 

The  swimming  pool  is  becoming  so  gen- 
erally popular  for  schools,  clubs  and  mu- 
nicipalities that  a  great  deal  of  attention 
and  study  is  being  given  to  methods  that 
may  be  used  to  keep  the  water  of  the 
pool  in  a  sanitary  condition  so  that  it 
will  not  be  a  menace  to  the  bathers.  The 
very  great  danger  with  a  swimming  pool 
is  that  contamination  of  the  water  starts 
immediately  the  first  bather  enters  and 
this  contamination  tends  to  increase  with 
the  subsequent  use  unless  some  positive 
method  is  provided  to  eliminate  the  dan- 
gerous pollution. 

Studies  and  practical  tests  have  shown 
that  the  most  efficient  method  for  elimi- 
nating the  pathogenic  bacteria  is  by  the 
use  of  an  Ultra  Violet  Ray  Sterilizer  on 
the  circulating  line  in  connection  with  a 
sand  filter.  The  Ultra  Violet  Ray  Steril- 
izer is,  briefly,  a  water  compartment 
through  which  is  placed  a  mercury  vapor 
quartz  lamp  so  arranged  that  the  water 
in  its  passage  through  the  compartment 
Is  forced  to  flow  around  the  lamp  and  is 
always  exposed  to  the  ultra  violet  rays 
produced  in  great  intensity  by  the  lamp. 
For  some  unknown  reason  the  ultra  violet 
rays,  which  are  invisible  and  of  extreme- 
ly short  wave  length,  are  very  detrimental 
to  genn-llfe  and  exposure  of  any  water 
borne  bacteria  to  them  results  in  the  com- 
plete elimination  not  only  of  the  patho- 
genic, or  disease  producing,  bacteria  but 
of  the  spore-formers  as  well.  This  is  ac- 
complished without  in  any  way  changing 
the  taste,  odor,  color,  temperature,  chem- 
ical or  mineral  composition  of  the  water 
treated  and  has  the  added  advantage  that 
there  is  no  danger  of  overdosing  the  water, 
rendering  it  objectionsible  to  the  taste,  or 
of  underdosing  it.  resulting  in  all  bacteria 
not  being  eliminated.  If  the  water  flows 
through  the  sterilizer  within  its  rated  ca- 


pacity complete  sterilization  of  the  water 
will  result. 

The  treatment  of  swimming  pool  waters 
is  very  necessary,  as  it  is  impossible  for 
any  bather  to  enter  the  pool  without  tak- 
ing some  water  into  the  system.  When  It 
is  considered  that  the  average  swimming 
pool  is  cared  for  entirely  by  an  untrained 
attendant  so  that  it  is  impossible  for  the 
condition  of  the  water  to  be  definitely 
known  at  all  times,  it  is  realized  that  the 
only  safe  method  of  treatment  is  by  some 
automatic  and  positive  means  which  will 
result  in  only  a  water  free  from  all  dan- 
gerous bacteria  being  introduced  into  the 
pool  at  all  times.  This  is  assured  with 
the  Ultra  Violet  Ray  Sterilizer  installed 
on  the  circulating  line. 

It  has  been  found  that  the  ultra  violet 
ray  process  has  the  further  advantage  of 
imparting  some  property  to  the  water 
treated  that  keeps  on  acting  on  the  bac- 
terial life  even  after  the  water  has  passed 
through  the  sterilizer.  This  has  been 
called  "residual  action,"  and  tests  and 
studies  have  shown  that  a  reduction  of  85 
per  cent  may  be  accomplished  in  bacteria 
added  to  water  which  has  previously  been 
treated  by  the  ultra  violet  ray  process. 
This  opens  up  an  extensive  field  for  study 
and  is  very  important  when  swimming 
pools  are  considered. 

The  Ultra  Violet  Ray  Sterilizer  is  in 
use  on  many  pools  in  prominent  athletic 
clubs,  schools,  colleges  and  universities 
the  country  over  and  many  municipal 
pools  and  public  pools  such  as  the  mam- 
moth pool  at  Madison  Square  Garden, 
New  York  City,  with  excellent  results.  It 
has  been  the  uniform  experience  that  the 
water  in  the  pool  proper  can  be  main- 
tained within  the  bacteriological  standard 
of  purity  for  drinking  water  even  while 
the  pool  is  in  constant  use  by  bathers 
and  though  the  water  has  been  used  for 
extremely  long  periods  without  change. 
Many  pools  have  used  the  water  for  over 
a  year  without  change  and  practically  all 
for  periods  of  six  months  at  least.  This 
results  in  great  savings  in  operating  ex- 
pense as  well  as  insuring  a  pool  of  satis- 
factory purity. 

The  Ultra  Violet  Ray  Sterilizer  is  not 
only  used  with  great  success  on  swim- 
ming pools  but  also  for  the  sterilization 
of  any  water  supply  such  as  those  in  mu- 
nicipalities, industrial  plants,  office  build- 
ings, hospitals,  homes,  as  well  as  for  bot- 
tling plants  for  use  on  the  product  water 
and  also  on  the  water  used  for  giving  the 
final  rinse  to  the  bottles.  Practically  all 
of  the  passenger  boats  on  tne  Great  Lakes 
are  equipped  with  the  Ultra  Violet  Ray. 
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SUCCESSFUL    COORDINATION    OF 

PLANT  UNITS  ON  WISCONSIN 

ROAD  JOB 

This  story  of  the  relation  between  ma- 
terials on  hand  and  successful  rapid  con- 
struction of  a  highway  project  is  centered 
about  the  work  of  the  Wisconsin  Con- 
struction Company,  of  Milwaukee,  on  the 
Horicon-Beaver  Dam  Road,  on  Route  118. 
in  Dodge  County,  Wisconsin.  It  is  a  story 
of  the  successful  coordination  of  the  in- 
tegral parts  which  go  to  make  up  a  con- 
struction plant 

Long  before  the  mixer  was  on  the  job. 
two  months  nearly,  the  locomotive  crane 
was  unloading  all  the  sand  and  stone  thai 
could  be  obtained.  Ten  or  twelve  cars  per 
day  were  placed  in  storage  until,  when 
the  mixer  was  ready  to  start,  10,000  yds. 
of  materials  were  on  hand,  or  sufficient  to 
complete  nearly  four  miles  of  18  ft.  road- 
way. At  Rolling  Prairie,  the  shipping 
point,  the  contractor  found  a  passing 
track  about  1,000  ft.  long.  The  use  of 
this  he  obtained  for  handling  his  aggre- 
gate cars.  He  also  obtained  the  unused 
portion  of  the  railroad  right  of  way  and 
leased  an  additional  .50  ft.  from  the  land 
owner  next  door. 

The  crane,  which  has  a  40  ft.  boom, 
unloaded  the  sand  into  a  pile  approxi- 
mately 20  ft.  wide  at  the  base.  The  stone 
was  unloaded  in  a  parallel  pile  approxi- 
mately 50  ft.  wide  at  the  base.  In  laying 
out  the  plant  It  was  planned  to  store 
more  than  one-half  as  much  sand  per  foot 


of  pile  as  of  stone,  the  reason  being  that 
the  crane  must  move  longitudinally  and 
must  at  all  times  be  back  of  the  stone 
pile.  In  case  an  insufficient  amount  of 
sand  is  delivered  the  excess  allows  lee- 
way before  the  stone  pile  is  in  the  way  of 
the  crane.     In  case  stone  is  not  delivered 


A  MATERIAL  HANDLING  PLANT  USED 
OS  THE  HORICON-.BE.-VVER  DAM,  WIS., 
ROAD  CONSTRUCTION  JOB. 

and  sand  is  delivered  the  crane  can  op- 
erate from  the  sand  pile  with  ease,  han- 
dling the  sand  directly  from  cars  to  bin 
and  stone  from  the  storage  pile  to  the 
bin.  The  sketch  and  photographs  show 
the  layout. 

To  make  this  operation  complete  a  port- 
able bin  was  necessary.  The  bin  is  ap- 
proximately 14  ft.  square  and  18  ft.  high, 


CON-liEAVKR  DAM.   WIS.,    UOAD  JUU. 
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made  of  white  oak  throughout.  It  is 
mounted  on  road  wheels,  40  ins.  In  diam- 
eter and  with  a  12  ft.  base.  Attached  by 
the  rigid  10  ft.  pole  to  the  crane  mounted 
on  multiplanes,  it  moves  forward  as  the 


crane  moves,  thus  making  unnecessary  the 
peaking  of  the  boom  at  any  time.  The 
bin  is  supported  at  three  points,  the  two 
rear  wheels  and  on  the  fifth  wheel  of  the 
front   axle.     In   this  way   strains   due   to 
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Heavy  Duty  Construction 

is  Still  the 

Greatest  Profit  Factor 

IT'S  true  absolutely!      There's  a  quick  halt  all 
along  the  line  when  the  mixer  balks!     It's  the 
mixer  that  is  still  the  narrow  neck  of  the  job. 

Your  greatest /»royS?  insurance  is  mixer  dependability 
— which  is  just  another  term  for  Koehring  Heavy 
Duty  Construction. 

That's  why  Koehring  would  no  more  build  to  meet 
price  competition  than  he  would  cut  down  on  the 
safety  margin  of  cables  for  a  passenger  elevator. 

Koehring  on-the-job  dependability,  together  with 
Koehring  high  speed  operation,  liberal  drum  di- 
mensions, automatic  actions  in  charging,  discharg- 
ing and  distributing,  mean  a  real  profit  insurance 
— a  liberal  extra  yardage  every  day,  a  big  extra 
yardage  every  season.     Write  for  catalog. 

KOEHRING  COMPANY. 


The  high  angle  charging  position 
of  the  Koehring  charging  skip 
shoots  materials  into  the  drum 
in  a  swift,  clean  slide — and  the 
Koehring  frame  is  built  to  stand 
high  speed  operation  of  a  loaded 
skip— without  chance  of  frame 
twiBts  throwing  moving  parts 
out  of  alignment.  Next  time 
you  see  a  Koehring,  see  how 
that  frame  is  put  together — and 
remember  it  as  a  point  for  com- 
parison. 


MILWAUKEE 
WISCONSIN 
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uneven  bearing  are  reduced  to  a  mini- 
mum. Forty  yds.  of  aggregate,  15  yds.  of 
sand  and  25  yds.  of  stone  are  carried  at 
all  times  in  the  bin.  Two  measuring  hop- 
pers are  mounted  below  the  bin  floor,  so 
designed  that  they  can  be  adjusted  to  fit 
any  proportion.  Levers  controlled  from 
the  platform  operate  the  upper  and  lower 
cut-off  gates. 

The  two  compartment  trucks  back  un- 
der the  bin  receive  27%  cu.  ft.  of  aggre- 
gate in  each  compartment  and  drive  to 
the  cement  shed  where  they  are  loaded 
with  2%  barrels  of  cement,  the  bags  being 
emptied  directly  on  top  of  the  aggregate. 
The  truck  hauls  the  material  to  the  site 
of  the  work.  Here  it  turns  and  baeks 
into  the  skip  of  the  21E  Koehring  paver, 
discharges  the  load  and  moves  forward 
about  2  ft.  The  skip  is  tnen  raised,  the 
material  charged  into  the  drum  of  the 
mixer,  the  skip  lowered  and  the  truck 
again  backs  into  the  skip,  discharges  the 
second  batch  and  leaves  for  another  load. 

When  mixed,  the  concrete  is  discharged 
Into  the  boom  bucket.  This  bucket  is  of 
the  spreading  type.  In  other  words,  the 
door  opens  crosswise  instead  of  longitu- 
dinally. It  consists  of  a  single  leaf,  hinged 
at  the  back  of  the  bucket  which  is  re- 
leased by  the  operator  from  his  platform. 
The  concrete  is  spread  in  an  even  layer 
as  the  bucket  is  drawn  back.  In  case  it 
is  desired  to  push  the  concrete  into  a 
comer  of  the  form,  this  can  readily  be 
done  by  reversing  the  motion  of  the 
bucket.  The  door  is  then  used  as  a  plow 
to  spread  the  concrete  into  place. 

The  organization  of  the  crew  is  as  fol- 
lows: 

1  Crane  operator. 

10  Cleaning     up     cars     and     assisting 
around  plant. 

7  Handling  cement  at  cars  and  ware- 
house. 
1  Bin  operator. 

1  Loading  foreman. 

11  Trucks  with  drivers. 

2  Dumping  trucks. 

1  Mixer  operator. 

6  Finishers. 

2  Form  setters. 

4  Extra  men  sprinkling  and  covering 
pavement. 

7  or  8  men  on  grade  ahead  of  mixer. 
The  finishing  is  done  by  hand  by  the 

use  of  a  strike-off  board  followed  by  the 
roller  and  belt. 

The  day  following  the  placing  of  the 
concrete  it  is  protected  by  covering  with 
earth.  The  success  of  this  operation  is 
shown  by  the  fact  that  the  first  mile  of 
highway  was  built,  even  with  an  average 


round  trip  haul  of  between  7  and  8  miles, 
in  9  working  days.  This  does  not  mean 
9  calendar  days,  for  due  to  rainy  weather 
it  was  possible  to  work  only  9  days  out 
of  20. 

This  quantity  was  placed  with  a  green 
crew  and  green  truck  drivers. 

The  work  is  in  charge  of  Mr.  P.  C. 
Kwerk,  sole  owner  of  the  Wisconsin  Con- 
struction Company,  who  is  being  assisted 
by  A.  G.  Brown  and  Geo.  H.  Kies. 


THE  VALUE   OF   STANDARDIZED 
CONSTRUCTION  EQUIPMENT 

By    H.    A.    Hooker,    Austin    Machinery    Cor- 
poration,   Railivoy    Exchange    Bldg., 
Chxcago,  III. 

For  years  the  value  of  standardizing 
on  machinery  has  been  recognized  by 
manufacturers  of  many  classes.  Con- 
tractors on  the  other  hand,  have  been 
very  slow  to  see  the  advantage. 

A  contractor  depends  much  upon  his 
suiJerintenient  when  the  purchase  ot  a 
machine  is  taken  up.  Often  the  con- 
tractor overrules  th?  sjijeimi^nden'. 
whose  inclination  is  naturally  toward 
standardization  when  possible.  Contrac 
tors  seldom  admit  losses  and  therefore 
a  contractor  often  thinks  his  competitors 
are  more  successful  than  himself,  and 
must  have  better  machinery,  especially 
if  he  remembers  how  the  purchase  was 
influenced  by  price. 

Today,  however,  some  of  the  large 
contractors  are  becoming  alive  to  the 
value  of  standardization  of  equipment. 
They  have  their  engineering  department 
keep  cost  records  and  make  comparisons 
of  operating  costs  versus  depreciation 
and  upkeep.  These  records  are  not  sim- 
ple to  keep  as  to  be  accurate  and  useful 
they  must  take  into  consideration  many 
conditions  of  material,  labor  and  climatic 
interi-uptions.  The  same  crew  and  equip- 
ment may  lay  ten  or  a  thousand  lineal 
feet  of  concrete  pavement,  depending 
upon  one  or  all  of  a  half  dozen  contin- 
gencies. 

The  money  that  a  contractor  makes  is 
the  difference  between  his  costs  and  his 
contract  price.  His  contract  price  should 
be  based  upon  the  average  cost  plus  de- 
preciation of  equipment,  and  profit,  and, 
naturally,  the  more  accurate  his  costs 
the  more  certain  his  profits.  At  this 
very  point,  standardization  means  much 
to  him  in  real  money,  as  it  gives  him  a 
more  accurate  average  cost,  and  this  in 
turn  makes  his  chances  of  obtaining  a 
profitable  contract  that  much  better.  His 
foremen  are  interchangeable,  as  well  as 
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WHEREVER  there  is  sand,  gravel,  coal, 
or  other  materials  to  be  unloaded  or 
handled  the  P  &  H  Excavator-Crane 
goes  right  to  the  work  and  does  it. 

Structural  steel  or  timber  may  be  unloaded 
;ind  carried  to  the  job,  scrap  iron  or  other 
steel  or  iron  may  be  cleared  away  with  a  lift- 
ing magnet. 

Digging  is  quickly  done  with  excavator 
bucket,  and  a  scraper  bucket  may  be  attached 
to  the  crane  (or  grading  or  filiing-in. 

If  in  the  round  of  work  some  pile-driving 
must  be  done— this,  too.  can  be  accomplished. 

In  fact.  "Old  Bess,"  as  this  general  utility 
crane  has  been  called,  pokes  her  nose  all  over 
looking  for  work  to  do.  And  she'll  do  it  for 
>ou,  if  you'll  let  her. 

Our  nearest  distributor  or  office  will  be 
pleased  to  give  you  all  the  details. 

Excavating  Machinery  Division 

Pawling  &  Harnischfeger  Co. 

In  Milwaukee.  Wisconsin,  since  1884 


New  York.     - 
New  Orleans, 
Smh  Francisco, 
I. OS  Angeles. 
Seattle.  ■ 
Portland.    ■ 


■  50  Church  Street 

Whitney  Central  Building 

-       32  Beale  Street 

Central  Building 

-     L,  C.  Smith  Building 

Yeon  Building 


Selling  Agents  in  16  other  cities 
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the  parts  of  his  machines;  his  operators, 
assistants  from  water-boy  up  become 
schooled  so  that  the  loss  of  an  operator 
is  not  a  calamity,  and  the  men  do  not  feel 
so  independent  and  therefore  more  liable 
to  make  an  extra  effort  to  please.  Every 
contractor  tries  to  keep  some  repair  parts 
on  hand  and  standardization  simplifies 
the  effort  and  enlarges  the  variety  at  a 
less  outlay.  It  also  simplifies  the  order- 
ing of  same. 

The  greatest  effort  at  standardization 
that  has  come  to  my  attention  was  that 
of  Bates  &  Rogers  of  Chicago.  For  one 
and  one-half  years  they  tested  and  kept 
cost  records  on  six  different  makes  of 
paving  machines   after  which   they  stan- 


ance  of  machines,  upkeep  expense  and 
work  produced.  This  spells  profit  for  the 
contractor. 

When  possible  to  purchase  full  equip- 
ment from  one  company,  and  time  pay- 
ment is  desired,  financing  is  much  sim- 
plified. 


NEW   P   &    H   SKIMMER    SCOOP 

MAKES  BIG  SAVING  ON  ROAD 

GRADING  JOB 

A  new  Skimmer  Scoop  has  been  put  on 
the  market  by  the  Pawling  &  Harnisch- 
feger  Co.  of  Milwaukee,  to  be  used  with 
either  the  No.  205  or  No.  206  P.  &  H.  Ex- 


P.  &  H.  CORDUROY  TRACTION  EXCAVATOR-CRANE  EQUIPPED  WITH  NEW 
SKIMMER  SCOOP. 

All  Operations  Controlled  by  One  Man  on  Machine.  After  Scraper  Bucket  Travels  from 
Near  End  of  Boom  to  Opposite  End,  Boom  Is  Raised,  Swung  Over  Wagon  and  Load  Released. 
Then  It  Is  Returned  to  Starting  Position,  Boom  Lowered  to  Position  Desired  and  Another 
Load  Scraped  Up. 


dardized   on   one    make,    contracting    for 
eight  pavers  and  selling  the  others. 

Standardization  of  equipment  allows 
little  chance  for  the  passing  of  respon- 
sibility, as  one  superintendent  has  an 
equal  chance  with  another  and  it  creates 
a   contest  of   superintendents  in   appear- 


cavator-Crane.  This  may  be  attached  in 
place  of  the  standard  boom  in  a  manner 
similar  to  the  shovel  attachment  which 
was  brought  out  early  this  spring.  The 
development  of  this  skimmer  scoop  broad- 
ens the  field  of  application  of  P.  &  H. 
excavator-cranes,  allowing  the  contractor 
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Which  of  these  Booklets  do  You  Want? 


[2)S!6](a!L,0D3g 


Pamphlet  No,  15 

^ives  details  and   illustra- 


Pamphlet  No.  14  Pamphlet  No.  12 

is  a  handy  compilation  of    describes  the  latest  devel- 


tions  of  the  various  types    data  on  the  dragline  cable- 


of  dragline  cableway  ex- 
cavator installations  thai 
interest  engineers,  dirt- 
moving  contractors  and 
clay  plant  owners. 


way  excavator  method  of 
excavating  and  conveying 

sand  and  gravel, illustrated 
with  many  views  of  typical 
installations. 


opments  in  the  use  of 
mechanical  drag  scrapers 
for  handling  gravel  from 
hillside,  and  explains  the 
adaptability  of  power 
scrapers  for  small  pits. 


Pamphlet  No.  11 

illustrates  practical  solu- 
tions of  various  coal  stor- 
age problems  by  use  of 
scrapers  and  dragline  ca- 
bleways,  some  of  this  data 
being  now  published  for 
the  first  time. 


We  invite  your  request  for  any  or  all  of  the  above  booklets, 

SAUERMAN  BROS.,  1142  Monadnock  Bidg.,  CHICAGO. 
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CATCH  BASIN  COVERS 
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of  all  kinds. 

WRITE     FOR     OUR     PRICES          | 

What  Do  You  Want  to  Buy? 

If  you  want  to  be  relieved  of  the  annoyance 
of  extensive  correspondence  and  calls  from 
salesmen  who  do  not  understand  your 
needs,  just  write  a  brief  letter  to  us  stating 
your  requirements  and  we  shall  immedi- 
ately place  you  in  touch  with  the  manu- 
facturer best  qualified  to  serve  you. 

Municipal  and  County  Engineering 
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to  keep  down  his  investment  In  machin- 
ery. The  upper  illustration  shows  the 
skimmer  scoop  on  the  full-corduroy  No. 
206  machine  working  on  a  road  grading 
job,  Hawley  Road,  Milwaukee  County, 
Wisconsin.  Here  the  bucket  is  shown  at 
the  end  of  the  travel  along  the  boom, 
while  lower  view  shows  the  boom  elevated 
and  the  load  being  dumped  into  a  wagon. 
That  this  type  of  road  making  machine 
Is  of  real  value  is  shown  by  the  accom- 
panying record.  The  contractor  (William 
Datka  of  Milwaukee)  on  the  Hawley  Road 
grading  job  kept  an  accurate  record,  and 
a  saving  of  ?83.44  per  day  was  made,  and 
the  work  done  in  shorter  time.  The  data 
are  as  follows: 

Number  of  days  on  Job 8 

Total  cu.  yds.   excavated 2,578  cu.  yds. 

Total  hrs.  worked 79 

Excavated   per   hr 32.6  cu.  yds. 

Number  of  days  saved  in  using 
machine  in  place  of  wheelers 
and  ploughs   2  days 

The  operating  costs  were: 

Total  cost  per  day  operating  with 
skimmer  scoop,  including  intere.'st 
and    depreciation    (assuming    5    yr. 

life   of   machine) $    91.25 

Number    of    days    operating 8 

Total  cost 730.00 

Total    cost    per    day    with    wheelers, 

scoops  and  ploughs 130.00 

No.   of  days    (estimated) 10 % 

Total    cost    1,397.50 

Total  cost  with  skimmer  scoop 730.00 

Difference    667.50 


CONTRACTORS  URGED  TO  EM- 
PLOY LOCAL  LABOR 

A  statement,  urging  contractors  to  em- 
ploy local  labor,  was  recently  issued  by 
Lewis  S.  Sadler,  State  Highway  Commis- 
sioner of  Pennsylvania,  as  follows:  "A 
survey  of  the  state  discloses  the  fact 
that  in  almost  every  community  there  are 
large  numbers  of  unemployed  men  and 
that  this  number  is  increasing  weekly. 
The  Highway  Department  is  anxious  to 
relieve  this  situation  insofar  as  the  con- 
tracts under  its  direction  will  afford  em- 
ployment. In  view  of  the  fact  that  prac- 
tically all  communities  are  affected  alike 
and  that  there  is  available  a  local  supply 
of  labor  for  all  our  existing  contracts, 
our  contractors  are  being  urged  to  seek 
the  services  of  men  living  in  the  com- 
munity in  which  they  are  operating 
rather  than  to  import  labor  from  a  dis- 
tance: and  especially  are  they  being  urged 
not  to  interfere  with  such  labor  as  is, 
or  will  be,  employed  on  the  farms  of  the 
commonwealth." 


TRENCHING  MACHINE  PERFORM- 
ANCE DATA 

At  Muncie,  Indiana,  contractors,  Har- 
ris-Andrews-Henderson Co.,  of  Youngs- 
town,  Ohio,  have  been  excavating  a  ditch 
20  ft.  deep  and  108  ins.  wide  at  the  rate 
of  266  lin.  ft.  per  day  of  10  hours.  They 
use  a  54-in.  Austin  Machinery  Corpora- 
tion trenching  machine,  with  which,  they 
work  two  cuts.  Due  to  the  readiness 
with  which  the  boom  can  be  raised,  the 
time  consumed  to  raise  the  boom,  move 
the  machine  forward,  and  then  backward 
ready  to  take  the  other  half  of  the  cut, 
is  approximately  only  two  minutes. 

The  distance  between  the  center  of  the 
multipedals  and  the  breast  of  the  bank 
is  8  ft.  6  ins.,  so  that  the  length  of  each 
cut  must  necessarily  be  just  a  little  less. 


EXC.^V.\Tr.\'G  47,SSm  ft.  op  DIRT  PEK 
DAY  WITH  A  51  IN.  AUSTIN  TRENCHING 
MACHINE  DIGGING  A  DITCH  108  INS. 
WIDR 

or  8  ft.  3  ins.  The  speed  of  the  machine 
is  about  1  lin.  ft.  per  minute,  making 
the  operation  of  digging  8  lin.  ft.  the  full 
104-in.  width  in  18  minutes,  or  at  the  rate 
of  80  cu.  ft.  of  dirt  a  minute. 

The  Austin  trenching  machine  is 
equipped  with  a  100  H.P.  gasoline  engine 
and  will  dig  from  27  to  54  ins.  wide,  and 
any  depth  up  to  a  little  better  than  20 
ft.  Cost  of  operation  never  exceeds  $25 
per  day  of  10  hours — a  very  low  cost 
for  excavating  47,880  cu.  ft.  of  dirt  a  day. 
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Motor  Trucks  as  Operated  in  Municipal  and  County  Service 
and  in  Highway  Transportation 


CHAMPION    SNOW    PLOW    ATTACHED    TO    A    HOLT    TRACTOR     CLEARING     SNOW 
FROM   STREETS   OP   NEW  YORK   CITY. 
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Motor  Truck  Operation  and  Accounting — 73 


IT  PAYS  TO  KEEP  THE  HIGHWAYS 
FREE  FROM  SNOW 

By  William  E.  Voorhees,  Kennett  Square,  Pa. 

The  winter  of  1919-20  was  one  of  un- 
precedented severity.  Snow  storm  fol- 
lowed snow  storm  with  distressing  fre- 
quency. City  street  departments  and 
country  highway  officials  were  utterly 
unable  to  devise  plans  for  keeping  the 
traveled  thoroughfares  free  from  snow. 
The  following  winter,  that  of  1920-21,  was 
quite  mild.  There  was  but  one  snow 
storm  of  any  size  and  that  came  along 
late  in  the  winter.  In  January,  1921,  it 
was  possible  to  travel  from  Boston, 
Mass.,  to  Bangor,  Maine,  without  seeing 
a  specie  of  snow — something  unparalleled 
in  the  history  of  that  section. 

We  Are  Due  -for  a  Snowy  Winter 

No  one  can  tell  whether  we  will  have 
light  or  heavy  falls  of  snow  during  the 
coming  winter.  The  law  of  avf  rasf  ■■* 
would  indicate  that  there  will  be  pli^n^v 
of  snow.  But  whether  the  snow  ccnn « 
or  does  not  come  it  will  certaii:ly  be  the 
part  of  wisdom  to  prepare  lor  it.  No 
sane  person  permits  his  insurance  to 
lapse  simply  because  there  has  been  a 
scarcity  of  fires.  In  like  manner  sen- 
sible city  and  country  highway  officials 
will  endeavor  to  be  prepared  for  the  snow 
if  it  does  come,  and,  should  the  winter 
prove  to  be  mild,  they  will  have  the  sat- 
isfaction of  knowing  that  they  were  in 
a  position  to  cope  with  the  snow  storms 
had  they  appeared. 

A  Foot  of  Snoio  More  Expensive,  If  Left 
on  Street,  Than  a  Great  Fire 

Few  people  realize  the  colossal  losses 
that  annually  occur  in  this  country 
through  the  interruption  of  traffic  by  rea- 
son of  snow  storms.  A  foot  of  snow  on 
a  city  street  is  a  greater  menace,  if  per- 
mitted to  lay  for  any  length  of  time, 
than  a  disastrous  fire.  The  City  of  New 
York  was  unable  to  cope  with  the  heavy 
snow  storms  that  prevailed  during  the 
month  of  February,  1920.  The  Sum  of 
$5,500,000  was  expended  for  hand  labor 
snow  removal  alone,  and  the  results  were 
far  from  being  satisfactory.  The  Mer- 
chants' Association  estimated  that  the 
actual  money  loss  to  the  city  in  the  twelve 
days  that  It  was  in  the  grip  of  the  storm 
amounted  to  $60,000,000,  or  $1,000  per  day 


for  every  man,  woman  and  child  in  the 
municipality.  This,  be  it  remembered, 
was  in  one  city  alone.  Add  to  this  amount 
the  loss  sustained  in  all  of  the  large 
cities,  as  well  as  in  the  rural  districts, 
in  the  section  of  this  country  north  of 
Washington,  D.  C,  and  east  of  the  Rocky 
Mountains,  and  the  result  is  a  staggering 
total. 

Counties  Have  Their  Snow  Removal 
Problems 

Losses  due  to  the  interruption  of  traf- 
fic by  snow  storms  are  not  by  any  means 
confined  to  the  large  cities.  In  a  Phila- 
delphia morning  paper  of  February  21, 
1921,  the  following  headlines  appeared: 
"Eighteen  inches  of  snow  in  Dauphin 
County."  "Lancaster  County  is  covered 
beneath  eleven  inches  of  snow."  Refer- 
ence is  made  to  these  two  counties 
merely  to  show  the  conditions  that  pre- 
vailed in  every  county  all  over  the  north- 
ern  part   of   the   country    at   that  time. 
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CHAMPION  SNOW  PLOW  ATTACHED 
TO  A  G  M  C  TRUCK  CLEARING  SNOW 
FROM  BROAD  STREET,  KENNETT 
SQUARE,  PA. 

The  farmers  of  Dauphin  County  sell  their 
produce  in  the  city  of  Harrisburg  and 
buy  their  supplies  in  the  same  city.  The 
farmers  of  Lancaster  County  do  their 
trading  in  the  city  of  Lancaster.  The 
country  roads  in  both  counties  were 
blocked  with  snow  for  several  days  after 
the  storm  of  February  20,  1921.  Farmers 
could  not  deliver  goods  to  the  cities,  ex- 
cept in  limited  quantities  and  at  large 
expense.  The  merchants  of  the  cities 
could  not  do  business  with  the  people  in 
the  country.  Had  it  been  possible  to  re- 
move the  snow  promptly  from  all  of  the 
main    roads    of    the    two    counties    thou- 
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Speaking  of  the  Efficiency 
of  Motorized  Equipment 

— this  Mack  tractor  was  purchased  by  the  City  of 
Akron  to  haul  trailers  carrying  garbage  to  the 
Municipal  Hog  Feeding  Grounds. 

The  tractor  was  bought  with  the  specific  under- 
standing that  it  would  haul  three  fully  loaded  trailers. 
In  actual  operation,  however,  it  has  been  hauling 
six  constantly  and  without  any  difficulty. 

In  the  nine  mile  route  covered  by  the  tractor  and 
its  load  there  are  several  grades,  one  of  which  is  9% . 

Regular  and  special  Mack  trucks  and  tractors  are  made 
to  meet  a  wide  range  of  municipal  hauling  requirements. 
The  cooperation  and  unbiased  advice  of  our  Public 
Works  Department  are  offered  to  municipal,  township 
and  county  officials.     Address  Room  2007 

INTERNATIONAL  MOTOR  COMPANY 

25  Broadway,  New  York 


Capacities  —  1 '/2  to  7'/2  tons.    Tractors  to  15  tons. 

''PERFORMANCE  COUNTS'' 
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sands  of  dollars  and  no  end  of  discom- 
fort would  have  been  saved. 
Cost  of  Snow  Removal  No  Longer  Great 

Until  quite  recently  the  idea  was  quite 
generally  prevalent  among  city  and  coun- 
try highway  officials  that,  while  snow 
storms  undoubtedly  caused  large  losses 
through  the  interruption  of  traffic,  yet 
there  was  no  remedy  in  sight,  as  the  cost 
of  freeing  highways  from  snow  was  prac- 
tically prohibitive.  In  the  old  days  when 
snow  could  only  be  removed  by  the  hand 
labor  and  shovel  method  this  was  meas- 
urably true.  Today  it  is  no  longer  true. 
It  still  costs  money  to  remove  snow; 
but  it  costs  far  more  not  to  remove  it. 

New  York  City  Learned  from  Costly 

Experience  That  it  Pays  to  Remove 

Snow  iy  Modern  Methods 

Reference  has  been  made  to  the  fact 
that  the  City  of  New  York  spent  over 
$5,000,000  for  snow  removal  in  February, 
1920.  One  year  later  the  streets  of  the 
city  were  practically  cleared  of  snow  over 


CLETRAC  "TANK  TYPE"  TRACTOR 
AKD  CHAMPION  SNOW  PLOW.  NEW 
YORK  CITY  PURCHASED  100  OF  THESE 
OUTFITS   FOR    SNOW  REMOVAL.   WORK. 

night  at  a  very  insignificant  cost  The 
difference  Is  seen  In  the  fact  that  in  1920 
the  hand  labor  and  shovel  method  were 
very  largely  used,  while  in  1921  the  city 
employed  a  large  number  of  motor  trucks 
and  tractors  equipped  with  Champion 
Snow  Plows  in  moving  snow  from  the 
middle  to  the  sides  of  the  streets. 
Removing  Snow  on  Connecticut 
Highways 
The  Connecticut  Highway  Department 
reports  that  during  the  heavy  snow  fall, 
winter  of  1917,  the  cost  of  snow  removal 
on  a  total  of  970  miles  was  $40,000,  or 
a  trifle  more  than  $40  per  mile.  It  is 
true  that  the  State  of  Connecticut  used 
advanced  methods  of  snow  removal,  but 
these  methods  are  by  no  means  a  secret 
and  are  available  to  every  Highway  De- 
partment in  the  country.  The  method 
employed  by  this  state  was  simply  to 
utilize  a   considerable  number  of  motor 


trucks  and  equip  them  with  push  plows 
of  the  Champion  type.  Just  as  soon  as 
the  snow  began  to  fall  these  plow- 
equipped  trucks  were  sent  out  over  the 
main  highways  and  were  kept  working, 
pushing  the  snow  to  each  side  of  the 
roadway,  until  the  snow  ceased  falling 
and  the  highways  were  cleared  for  traffic. 
The  advantages  of  this  method  of  snow 
removal  are  readily  apparent.  Motor 
trucks  move  rapidly,  to  and  from  the 
job,  and  on  it.  They  are  never  in  the 
way  of  traffic,  because  they  move  fast 
enough  to  keep  away  from  it.  They  have 
sufficient  power  to  push  a  full  blade  load 
of  loose  snow,  even  when  running  at  a 
fair  rate  of  speed. 

The  Modern  Method 

This  is  the  modern  and  the  only  prac- 
tical method  of  economical  snow  removal. 
It  means  that  states,  counties  and  cities 
must  spend  money  in  the  purchase  and 
hire  of  trucks  and  tractors,  as  well  as 
in  the  purchase  of  snow  plows.  On  the 
other  hand,  it  means  that  the  main  trav- 
elled thoroughfares  can  be  kept  open  for 
traffic,  at  reasonable  cost,  in  the  winter 
as  well  as  at  other  seasons  of  the  year. 
Now  is   the  Time  to   Prepare 

It  is  the  method  employed  in  Massa- 
chusetts, Connecticut,  New  Jersey,  Penn- 
sylvania, and,  to  some  extent,  in  other 
states.  There  is  hardly  a  state  where 
snow  falls  are  to  be  expected,  however, 
that  has  anywhere  near  the  equipment  it 
should  have  for  snow  removal.  Measures 
should  be  taken  immediately  by  these 
states,  as  well  as  by  the  counties,  and, 
wherever  possible  by  the  towns,  to  secure 
trucks  and  plows  in  quantities  so  that 
when  the  snow  falls  it  can  be  pushed  out 
of  the  main  travelled  thoroughfares 
promptly  to  the  end  that  the  annoyance 
and  losses  of  the  past  may  be  eliminated. 

Utilizing   Motor  Fire  Apparatus   in 
Snow-  Removal 

In  these  days  practically  all  towns, 
villages  and  boroughs  of  any  size  own 
motor  fire  apparatus.  When  the  high- 
ways are  filled  with  snow  this  apparatus 
is  of  little  value,  as  it  is  impossible  to 
move  it  to  the  scene  of  a  fire.  Such  ap- 
paratus can  very  readily  be  equipped 
with  push  plows,  thus  making  the  ma- 
chine of  value  not  only  for  its  primary 
purpose  of  extinguishing  fires  but  also  to 
keep  the  streets  open  for  regular  traffic. 

This  is  an  age  of  gasoline  power. 
Large  numbers  of  trucks  are  being 
used  in  every  section  of  the  country  to 
transport  mail,  freight  and  supplies. 
Many  of  these  trucks  have  regular  runs 
between    important    cities.      It   has   been 
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Special  KUsel  Road-builder's  truck  ready  to  back  under 
Kissel  Combination  Hopper  that  dumps  three  batches 
of  correctly  measured  sand  and  gravel  by  one  trip  of 
lever  in  less  than  three  seconds 


Kissel  Road-builder's  truck  on  specially  designed 
turntable,  turning  loaded  truck  around  in  less 
than  ten  seconds— saving  time,  labor  and  depre- 
ciation on  truck. 


Kissel  Engineering  Service  Helped  Establish  this 
Road-building  Efficiency  Record 

The  real  saving  to  Peppard,  Burrill  &  Conneli,  prominent  Minneapolis 
contractors,  by  using  efificiency  methods  was  in  actually  finishing  this  4.7 
miles  in  less  than  two  months,  while  most  contractors  would  have  taken 
three  months  or  more. 


JOHNSON  CREEK  FOOTAGE  TABLE 

Work  Started     ....      July  6,  1921 

Finished     ....    September  6.  1921. 

Total  actual  number  of  working  days,  40 

iNo  deductions  for  any  delays  except  rain.) 

FOOTAGE  TABLE 
Daily  Average  Footage     .     736  feet 
Higheat  Daily  Footage       .     903  feet— Au£.  24 

Aug.   1 — rain       Aufi.   14  — Sunday      Aug.   28— Sunday 
2-rain                  15-827  ft.                    29-855  ft. 
3-570  ft.              16-498  ft.*                 30-318  ft.t 
4-742  ft.               17-rain                        31— rain 
5-711  ft.              18-352  ft.t         Sept.  1-wet  road 
6-723  ft.             19-615  ft.                   2-520  ft. 
7-Sunday           20-rain                          3— 645  ft. 
8-845  ft.              21-Sunday                   4— Sunday 
9-813  ft.             22-681  ft,                     5-Lab'r  Dy. 
10— rain                  23-711  ft.                      6—520  ft. 
11— wet  road        24— 903  ft.                     (End-6  hrs. 
12-620  ft.            25-794  ft.                   work.) 
13-618  ft.              26-700  ft.           •Rain.  6  hrs.  work. 
27-866  ft.         ttRain,  4  hrs.  work. 
Total  Footage.  15,447        Total  Working  Days.  21 
(Note— August  16th  and  18th  counted  as  one  day:  also 
August  30th  and    September   6th.   as   delay   on 
these  days  due  to  rain.) 

Johnson  Creek  Road  Computations 

THE  ENTIRE  JOB 
Average  Daily  Footage,  620.4  feet. 

Length  of  Road.  4  7  miles,  or  24,816  feet.    Total  number 

of  days  on  which  any  work  whatsoever  was  done,  40. 

ONE  WEEK'S  WORK                           • 

Daily  Average  Footage,  766  feet. 

In  completing  this  job  of  4.7  miles  of  concrete  road^ 

there  was  only  one  week  in  which  the  work  was  not 

delayed  by  rains  and  wet  roads— the  week  of  August  21 

to  27,     The  footage  this  week,  by  days,  was— 

Monday            681  feet                Thursday  794  feet 
Tuesday           711  feet                Friday        700  feet 
Wednesday    903  feet                Saturday   866  feet 
Total  Footage  for  the  week,  4.655  feet 
Number  of  days  worked,  6 
Progress  from  August  Ist  to  End  of  Job 
Average  Daily  Footage,  736  feet. 
During  period  from  August  1st  to  September  6th,  when 
the  job  was  completed,  rain  and  wet  roads  prevented 
any  work  on  eight  working  days.    On  two  days,  namely, 
August  16th  and  18th.  only  one-half  day's  work  was  pos- 
sible, due  to  rain.     Despite  this  handicap,  the  total  foot- 
age  for   this   period  was  15,447.     The  number  of  days 
worked  was  21. 

Send  tor  special  Illustrated  folder  showing,  step  by  step,  how  the  Johnson  Creek  Road 
contract  was  Kissel  Engineered  and  systematized.     Address 

KISSEL  MOTOR  CAR  CO.,  Hartford,  Wis.,  U.S.A. 
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estimated  that  during  the  year  1920  at 
least  15%  of  the  freight  transported  in 
this  country  was  handled  by  motor 
trucks.  This  does  not  take  into  account 
the  large  amount  of  produce  hauled  from 
farms  to  local  markets.  There  is  noth- 
ing that  paralyzes  truck  traffic  like  a 
snow  storm.  If  the  country  is  to  have  the 
full  benefit  of  this  new  and  valuable 
method  of  transportation,  effective  meas- 
ures must  be  taken  to  keep  the  main 
traveled  highways  open  for  travel  in  win- 
ter as  well  as  at  other  seasons  of  the 
year. 

Much  has  been  spoken  and  written 
during  recent  years  regarding  the  evil  re- 
sults that  inevitably  follow  a  policy  of  un- 
preparedness.  With  the  experience  of  the 
Great  War  just  behind  them  the  Amer 
lean  people  should  realize  that  it  is  at 
all  times  immensely  profitable  to  spend 
reasonable  sums  for  equipment  when 
such  expenditure  will  assuredly  be  saved 
many  times  over  when  the  snows  of  win- 
ter descend  upon  us. 


TRUCKS  PROVE  THEIR  WORTH  ON 
COUNTY  ROAD  BUILDING 

By   William   TonTcel,  Road   Superintendent  of 

Allen    County,    Court    House, 

Ft.  Wayne,  Ind. 

(Editor's  Note: — The  following  article 
is  based  on  the  experience  of  Allen  Coun- 
ty, Ind.,  in  the  operation  of  a  fleet  of 
3%-ton  Acme  trucks  on  county  road 
work.  This  county  has  saved  $28.80  per 
day  by  using  trucks.) 

Our  original  Acme  truck  is  approxi- 
mately 3  years  old,  and  the  other  two  are 
nearly  as  old.  All  three  are  3%-tonners. 
Besides    our   Acmes    we    are    working   4 


trucks  of  other  makes  ranging  from  %  to 
3V4  tons.  In  a  recent  gasoline  consuming 
test  the  Acmes  got  80  miles  on  17  gals., 
while  other  S^^-tonners  needed  21%  gals. 

The  thing  that  first  made  me  believe 
that  the  Acme  was  the  truck  for  our 
work  happened  some  four  years  ago. 
There  were  8  trucks  of  several  different 
makes  building  a  road  at  the  end  of  a 
7-mile  haul,  and  each  truck  was  handling 
3  yds.  of  gravel  to  a  load.  The  road 
was  slightly  hilly,  and  in  some  parts  not 
very  good.  The  Acme  was  the  only  truck 
that  could  take  its  load  over  certain 
places  without  shifting  gears,  and  the 
one  truck  that  performed  its  work  in  good 
shape.  This  performance,  I  have  since 
learned,  is  not  unusual  with  Acme  trucks. 

Allen  County  uses  its  trucks  entirely 
for  maintenance  and  repair  work.  When 
new  roads  are  to  be  constructed,  the  work 
is  let  out  under  contract.  For  this  main- 
tenance and  repair  work  we  decided  that 
a  3%-ton  truck  would  be  best,  for  a  5-ton 
truck  is  too  heavy.  Our  trucks  have  a 
3%-yd.  body,  which  is  always  heaped  up, 
so  we  carry  approximately  4  yds.  of  stone, 
weighing  approximately  5  tons.  This  is 
something  of  an  overload,  but  our  trucks 
stand  up  very  well  under  it.  The  north- 
ern part  of  Allen  County  is  rather  hilly; 
the  rest  is  fairly  flat.  Our  roads  are  made 
of  crushed  stone,  macadam  and  gravel. 

At  present  we  are  repairing  a  piece  of 
road  10  miles  from  Ft.  Wayne,  making  a 
20-mile  round  trip.  The  material  is 
crushed  stone,  which  is  delivered  at  Ft. 
Wayne  in  freight  cars.  The  truck  is 
loaded  by  hand  or  by  a  chute,  and  run  out 
to  the  point  where  the  road  is  being  re- 
paired. The  driver  opens  the  rear  gate 
3  or  4  ins.,  by  loosening  a  chain.     Then 


ONE   IN   A  FLKET    OF   THREE   ACME   3H-TON   TRUCKS   AS   OPERATED   BY   ALLEN 
COUNTY,   IND.,    ON   ROAD  WORK. 
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10  years  of  service 

Pierce 'Arrow  has  ten  years*  experience 
with  over  20,000  trucks  in  actual  road 
service.  The  service  organization  has 
watched  minutely  these  trucks  perform. 
This  knowledge  was  used  in  designing 
the  present  line  of  trucks  so  that 

They  last  and  keep  running  at  a  minimutn 
cost  and  upkeep  expense.  They  do  more 
work,  make  more  trips  and  make  each  trip 
in  minimum  time. 

They  carry  maximum  effective  loads  and  are 
always  ready  for  service.  They  can  be  easily 
run  with  the  least  wear  and  strain. 


Ar 


lerce 


row 


Delivers  more  work 
Loses  less  time 
Lasts  longer  and 
Depreciates  less 
Costs  less  to  operate 


THE     PIERCE-ARROW     MOTOR    CAR    COMPANY,    BUFFALO,   N.    Y. 
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he  gets  into  his  cab,  raises  the  dump  body 
and  starts  the  truck,  so  that  a  stream  of 
crushed  stone  flows  out  of  the  rear  end 
of  the  body  and  is  distributed  evenly 
along  the  road.  After  discharging  his 
load  he  returns  to  town  for  another. 

It  is  very  easy  to  make  4  such  trips 
in  a  day,  and  if  forced  a  little  we  could 
make  5.  However,  making  4  a  day,  we 
can  haul  16  yds.  of  stone  per  truck  to 
the  point.  The  cost  per  day  on  this  haul 
is  ?19.26,  or  $1.20  per  yard  and  ?1.24  cts. 
per  yard  mile.  If  a  team  were  to  do  this 
■work  it  could  make  only  one  trip  a  day 
hauling  2  yds,  .of  material.  A  team  costs 
$6  a  day,  so  it  would  cost  us  $3  per  yard 
to  haul  stone  to  this  point,  against  a  cost 
of  $1.20  by  truck.  Besides,  a  team  could 
not  spread  the  stone  as  the  truck  does. 

Suppose  that,  instead  of  repairing  this 
road,  we  were  building  it.  It  takes  1,166 
yds.  of  gravel  to  build  a  mile  of  road. 
Hauling  by  team  and  handling  2  yds.  of 
gravel  per  day,  it  would  take  us  583  days 
to  perform  the  work.  A  truck  handling  4 
yds.  of  gravel  to  the  load,  or  16  yds.  a 
day,  could  do  it  in  67  days.  At  the  very 
low  cost  of  $6  a  day  for  a  team,  It  would 
cost  us  $2,208  to  haul  the  material;  haul- 
ing by  truck,  at  a  cost  of  $19.26  a  day. 
It  would  cost  us  $1,290.37,  giving  us  a 
saving  of  $917.63. 

Building  a  mile  of  road  that  distance 
from  town  would  cost  us  by  truck  $1.11 
per  yard,  and  by  team  $1.89  per  yard,  a 
saving  of  78.7  cts.  per  yard,  or  41.6%  in 
favor  of  the  truck.  But  even  though  the 
truck  did  cost  more,  it  would  still  pay 
a  road  superintendent  to  use  a  truck  be- 
cause of  the  greater  amount  of  material 
that  he  could  handle  in  a  given  time. 
As  in  all  outside  work,  it  is  necessary  to 
make  the  most  of  good  weather. 

The  trucks  employed  in  this  service 
make  a  very  high  mileage,  averaging 
from  75  to  90  miles  a  day.  The  average 
for  an  Acme  truck  last  year  was  approx- 
imately 74.5  miles.  The  very  low  fixed 
expense  of  93.3  cts.  a  day  is  due  to  the 
fact  that  these  trucks  have  no  taxes,  li- 
cense or  administrative  overhead,  and 
only  a  low  garage  and  insurance  charge. 
Last  winter  was  very  open  and  we  were 
able  to  work  285  out  of  305  working  days. 
The  average  cost  for  the  time  worked 
was  $18.37  per  day.  All  our  repair  charges 
are  lumped,  but  the  $600  per  year  al- 
lowed is  ample. 

Our  trucks  are  run  at  an  average  speed 
of  14  to  15  miles  per  hour,  and  the  Acmes 
are  the  only  trucks  we  have  that  can 
travel  18  miles  an  hour  without  injuring 
themselves. 


A  summar>'  of  the  cost  data  follows: 

COST  DATA  ON  OPERATION  OF  31/,-TON 

ACME   TRUCK.  AS   OPERATED   BY  ROAD 

SUPERINTENDENT.      AULEX       COUNTY. 

FT.   WAYNE,    IND. 

AVERAGE  COST 
Cost  per  day   (including  driver)...?      18.3671 

Cost   per   mile .2465 

Total  cost  for  period  (one  year) $5,235.28 

OPERATION 

Days  operated  285. 

Miles  traveled  21,235 

Miles  per  day   74.5 

Miles  per  gallon  of  gas i.7 

Miles   per  gallon   of   oil 160. 

ITEMIZED  COST 
Driver     cost     per     day      (included 

above)     5        5.35 

Depreciation  per  mile $  .0428 

Maintenance    &    repair,    estimated. 

per  mile   $         .0283 

Tire  cost,  actual,  per  mile $         .0335 


INDIANAPOLIS  BUSINESS  MEN  RE- 
SIST  ADVERSE  TRUCK  LEGIS- 
LATION 

The  city  of  Indianapolis,  by  ordinance 
passed  in  the  city  council  in  1919,  de- 
clares that  as  the  city  streets  are  main- 
tained from  city  funds,  motor  trucks  shall 
be  taxed  $4  per  ton  truck  capacity  by 
the  city  for  street  maintenance. 

The  state  requires  by  an  act  passed 
in  the  1921  session  of  the  legislature  that 
motor  trucks  shall  be  taxed  at  about  $15 
per  ton  truck  capacity  for  highway  main- 
tenance, and  the  attorney  general  of  the 
state  declares  that  the  city  streets  of  In- 
dianapolis are  a  part  of  the  state  high- 
ways. 

But  as  85  per  cent  of  all  trucks  owned 
and  operated  in  Indianapolis  do  not  use 
the  state  highways  they  should  not  be 
required  to  pay  a  direct  tax  for  their 
maintenance,  in  the  opinion  of  their  own- 
ers, as  agricultural  implements  are  not 
required  to  pay  a  direct  tax  for  the  main- 
tenance of  the  streets  of  Indianapolis. 

The  85  per  cent  of  all  trucks  owned 
and  operated  only  on  the  streets  of  In- 
dianapolis are  required  by  law  to  pay  to 
the  state  for  the  upkeep  of  the  highways 
which  they  do  not  use  and  they  are  re- 
quired by  ordinance  to  pay  again  to  the 
city  of  Indianapolis  for  the  same  purpose. 

It  has  been  learned  that  10  or  15  In- 
dianapolis lirms  would  be  required  under 
the  present  law  to  pay  from  $500  to  $1,000 
in  direct  taxation  for  highway  mainte- 
nance while  they  have  no  occasion  for 
using  the  highways,  and  that  over  $100,- 
000  is  taxed  annually  against  Indianap- 
olis business  men  for  state  highway  main- 
tenance, who  use  only  Indianapolis 
streets  and  pay  a  street  maintenance  tax. 
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Farmers  who  use  the  state  highways  and 
the  Indianapolis  public  streets  with  horse- 
drawn  vehicles  do  not  pay  a  penny  of  di- 
rect taxation  for  the  maintenance  of 
either  state  highways  or  city  streets. 

Heavy  tractors  and  other  wheel  cleetfed 
agricultural  implements,  very  destructive 
to  highways,  are  also  operated  over  state 
highways  by  farmers  without  the  pay- 
ment of  one  penny  as  a  direct  mainte- 
nance tax. 

In  view  of  the  foregoing  circumstances 
truck  owners  in  Indianapolis,  in  confer- 
ences called  to  consider  these  matters, 
decided  to  employ  legal  counsel  to  pre- 
pare a  defense  and  to  resist  this  legisla- 
tion, which  they  regard  as  unfair  and 
discriminatory.  Appeal  bonds  were  held 
in  readiness  to  take  care  of  all  arrests. 
Motor  truck  owners  have  taxed  them- 
selves $7  per  ton  of  truck  capacity,  with 
a  minimum  of  $1  for  the  purpose  of 
meeting  the  contest. 

Among  the  trade  associations  repre- 
sented were:  Coal  Dealers,  Sand  and 
Gravel,  Retail  Grocers,  Auto  Trade, 
Transfer,  Master  Plumbers,  Indiana  Au- 
tomotive, Wholesale  Grocers,  Indiana 
Transfer  and  Warehousemen's  Associa- 
tion, Association  of  Electrical  Contrac- 
tors, Commercial  Warehousemen,  Bakers, 
Portland  Cement,  Indiana  Highway  Trans^ 
port  and  Terminal  Association,  Ice  Deal- 
ers and  Merchants'  Association. 

The  validity  of  the  law,  to  which  the 
truck  owners  object,  will  he  determined 
by  the  courts.  Meanwhile  further  arrests 
are  enjoined. 


PAVING  STREET  CAR  TRACKS  IN 
CALIFORNIA 

To  the  Editor: 

I  note  on  page  15  of  the  August,  1921, 
issue  of  Municipal  and  County  Engineer- 
ing, an  article  relative  to  the  paving  over 
street  railway  tracks  in  California  cities, 
which  is  rather  misleading.  The  law  en- 
acted by  the  recent  Legislature  only  pro- 
vided for  the  paving  over  street  car 
tracks  by  the  municipalities  when  a  mu- 
nicipality so  desired. 

It  does  not  relieve  the  street  car  com- 
panies of  their  responsibilities  unless  the 
city  officials  determine  that  public  neces- 
sity requires  the  municipality  or  property 
to  assume  this  burden. 

Yours  very  truly, 

GEORGE  MATTIS, 

City  Engineer. 
Aug.  23,  1921.  Oakland,  Calif. 


USE  OF  TRUCKS  AND  TRACTORS 
ON  MISSOURI  ROAD  WORK 

Perhaps  one  of  the  greatest  incentives 
to  road  building  in  Missouri  has  been  the 
trucks  and  tractors  furnished  by  the  Fed- 
eral government,  says  the  "Missouri  Road 
Bulletin,"  the  official  publication  of  the 
State  Highway   Department. 

There  are  at  the  present  time  650 
trucks  and  tractors  furnished  in  that  way 
working  on  the  roads  of  the  state.  Their 
value,  estimating  the  trucks  at  $2,000, 
which  is  conservative,  and  the  tractors 
at  $4,000  each,  means  a  total  valuation  of 
almost  $2,000,000.  Every  one  of  these 
650  machines  is  constructing  roads, 
either  under  local  supervision  or  on  some 
state  and  Federal  aid  project. 

It  is  hard  to  estimate  the  work  toward 
lifting  the  state  out  of  the  mud  that 
these  machines  are  doing,  but  it  is  no 
doubt  the  greatest  single  method  that  is 
being  concentrated  on  that  work  so  far 
as  its  value  in  dollars  is  concerned. 

Trucks  are  every  day  hauling  drags, 
depositing  gravel  and  other  building  ma- 
terial along  the  highways  in  the  114 
counties  of  the  state.  They  have  been  at 
the  work  in  some  counties  for  months 
and  a  careful  engineer  would  no  doubt 
say  they  have  already  contributed  their 
value  to  the  roads  of  the  state. 

The  trucks  and  tractors  come  from  the 
War  Department  and  are  furnished 
through  the  U.  S.  Department  of  Agri- 
culture to  the  states  in  proportion  to 
their  road  activity.  It  is  estimated  that 
Missouri  is  getting  a  thirtieth  of  the  en- 
tire supply  of  surplus  road  building 
equipment.  It  is  still  coming  and  Is  be- 
ing sent  out  through  the  State  Highway 
Department  as  fast  as  It  is  received. 

The  equipment  Is  put  out  to  the  coun- 
ties at  minimum  cost  to  cover  freight 
expense  from  Washington  to  Missouri 
and  delivery  to  the  county  of  each  piece 
of  automotive  equipment  in  good  condi- 
tion for  immediate  use.  After  being  re- 
ceived at  the  State  Highway  garage  in 
Jefferson  City  it  Is  carefully  overhauled 
and  such  repairs  as  are  needed  are  given 
each  machine.  A  large  amount  of  re- 
pairs are  kept  on  hand  for  most  of  the 
cars  in  use  and  these  are  supplied  to  the 
counties  at  cost. 

As  a  result  of  this  nearly  all  of  these 
trucks  and  tractors  are  today  performing 
a  full  day's  service  for  bettering  road 
conditions. 
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Keep  Your  Roads  Open  This  Winter 


Snowed-in  streets  and  roads  are  a 
thing  of  the  past  now.  And  every  town, 
township  and  county  realizes  that  such 
conditions  bring  loss  and  danger  to  the 
people  of  the  community. 

Keeping  your  roads  open  all  the  time 
is  simple  and  easy  with  the  Phoenix 
Snow    Plow.       Present   users   of   the 


Phoenix  pronounce  it  an  indispensa- 
ble piece  of  road  equipment.  Wher- 
ever it  has  been  employed  the  labor 
and  expense  of  keeping  roads  open 
has  been  reduced  to  the  minimum. 
But  its  important  value  is  that  roads  are 
always  open  and  usable  when  they  are 
needed. 


Phoenix  Sno^v  Plo^v 

For  Town  and  Country  Roads 


Operated  by  horses,  truck  or  tractor 
with  the  power  used  to  push  or  pull  the 
plow,  the  Phoenix  gives  you  an  eco- 
nomical and  efficient  plow  that  clears 
your  roads  quickly  and  easily.  Strong, 
powerful  construction;  built  of  selected 
hardwood  reinforced  by  heavy  forging 


and  castings,  the  Phoenix  Plow  will 
outwear  any  plow  manufactured.  Plows 
to  any  depth  desired  and  will  handle 
any  clearing  work  of  from  6  to  18  feet. 
Adjustable  wings  and  center  plow  make 
the  Phoenix  suitable  for  both  wide  and 
narrow  streets,  roads  and  highways. 


Write  us  today  for  additional  Information,  prices,  etc. 

PHOENIX  MANUFACTURING  COMPANY 


Department  G=9 


Eau  Claire,  Wisconsin 


In  writing  to  advertisers  please  mention   Municipal   A>fD   Countt   Engineebino 
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E  D  I  T  O  II  I  A  L  S 


BUILD  TO  PREVENT  FIRE 

We  Americans  are  tolerating  an  an- 
nual fire  loss  of  over  $300,000,000  in 
physical  property  alone.  Each  year  over 
60,000  people  are  injured  and  over  18,000 
lives  are  lost  by  fire.  What  a  sen- 
sation it  would  create  if  all  these  inju- 
ries and  deaths  occurred  in  one  great 
fire,  or  even  in  a  dozen  great  fires.  But 
they  occur,  usually,  a  few  at  a  time,  but 
time  after  time,  so  the  result  in  the  end 
is  the  same.  The  bare  figures  should 
be  impressive  enough  to  the  dullest,  with- 
out considering  the  sensational  aspects 
of  the  case.  Each  injury,  or  each  death, 
has  a  personal  significance  to  some  in- 
dividual or  family  which  dwarfs  the  eco- 
nomic loss,  great  as  that  is.  But  the  eco- 
nomic loss  represented  by  these  injuries 
and  deaths  is  at  least  as  great  as  that 
due  to  the  destruction  of  property. 

These  losses  fix  fire  insurance  rates 
and  in  paying  our  insurance  premiums 
we  all  pay  tribute  to  uncontrolled  fire. 
Those  who  do  not  have  fires  must  still 
help  to  pay  for  the  fires  of  others,  while 
those  who  have  fires  do  well  indeed  it 
they  are  able  to  make  good  their  losses 
by  insurance.  Of  course  there  can  be  no 
adequate  compensation  to  the  man  who 
suffers  the  experience  of  a  fire  in  his 
home  or  place  of  business.  Even  if  he 
is  compensated  for  the  property  loss  he 
never  can  be  compensated  for  the  trouble 
and  anxiety  experienced. 

The  enormity  of  the  figures  given  may 
be  sensed  when  one  reflects  that  the 
great  public  debt  could  be  paid  off  in  a 
few  years  if  we  could  apply  to  it  each 
year  the  money  we  are  now  burning  up. 
Think  how  this  would  simplify  the  prob- 
lem of  taxation  which  is  now  so  difficult 
for  us  all! 

Viewed  from  any  angle  the  fire  loss  is 
a  total  loss  and  is  as  ruinous  as  it  is 
inexcusable.  Everything  that  can  be 
done  to  lessen  this  loss  must  be  done. 
We  must  have  the  best  of  fire-fighting  fa- 
cilities and  we  must  also  fight  fire  when 
we  build — as  well  as  afterwards.  Here, 
as  always,  prevention  is  much  better  and 
cheaper  than  cure. 

So  far  as  possible  we  must  build  struc- 
tures of  the  type  which  are  either  fire- 
proof or  of  the  highest  type  of  fire  resist- 
ing construction,  and  this  applies  to  both 
public  and  private  buildings,  whether  in 
city   or   country. 


The  week  commencing  October  9  is 
to  be  observed  throughout  the  country 
as  Fire  Prevention  Week.  This  is  very 
good,  as  far  as  it  goes,  as  it  will  serve 
to  direct  public  attention  to  what  pre- 
ventable fires  are  now  costing.  But  we 
should  have  52  fire  prevention  weeks 
each   year. 

Engineers,  architects  and  contractors 
know  how  to  build  structures  that  will 
not  burn.  Since  their  professional 
knowledge  enables  them  to  build  against 
fire  is  it  not  their  duty  to  act  in  the  pub- 
lic interest  and  to  recommend  and  in- 
sist on  fireproof  construction  whenever 
and  wherever  possible?  We  believe 
it  is. 

Finally,  our  fire  loss  has  reached  the 
proportions  of  a  national  scandal  and 
disgrace.  Instead  of  feeling  sorry  for 
ourselves  about  it  we  should  be  ashamed 
of  it. 


BUILDING  OR  BREADLINES? 

A  certain  amount  of  amiable  opti- 
mism makes  life  pleasant  at  times,  but 
it  does  not,  of  itself,  sustain  life.  Just 
now  a  little  wholesome  and  frank  pes- 
simism is  in  order.  Two  hard  facts  are 
staring  us  in  the  face:  the  unemployed 
now  number  fully  6,000,000  men  and 
winter  is  coming  on. 

It  is  all  very  commendable  and  very 
agreeable,  up  to  a  certain  point  (and  also 
very  easy)  to  rely  on  a  favorable  turn 
which  will  ease  the  hard  circumstances 
of  creature  existence,  but  times  come 
when  it  is  well  to  realize  that  few  good 
things  just  happen  or  are  vouchsafed  to 
humanity  by  a  beneficent  providence. 
The  thoughtful  are  in  agreement,  now, 
that  work  must  be  found  for  the  idle 
or  we  are  in  for  a  winter  of  deprivation 
and  suffering. 

Fortunately,  by  taking  thought  and 
acting  promptly,  work  can  be  provided 
for  those  now  idle  and  the  many  others 
who  may  be  released  from  industry  with 
the  coming  on  of  the  cold  season.  Pub- 
lic works  offer  the  way  out. 

As  everybody  knows,  many  construc- 
tion projects  have  been  postponed  from 
year  to  year  for  just  seven  years.  Much 
public  improvement  work,  long  held  up, 
should  now  move  rapidly  forward.  A 
very  great  deal  of  this  work  can  be  done 
during  the  winter  season.     The  directing 
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minds  in  the  construction  Industry  long 
ago  learned  how  to  cope  successfully 
with   cold  weather. 

This  is  not  only  a  way  out  o£  a  bad 
situation  but  in  the  opinion  of  many  it 
is  the  only  way  out.  The  choice  rests 
between  action  or  inaction,  between 
building  or  breadlines,  between  public 
works  or  public  charity.  Only  a  flabby 
and  unjustifiable  optimism  will  prevent 
public  officials  making  the  proper  choice. 
Now  is  the  time  for  some  robust  and 
rational  realism;  if  we  don't  take  con- 
trol of  the  situation  in  the  only  way 
available  the  coming  winter  will  be  one 
of  suffering  for  the  millions  of  unem- 
ployed and  their  dependents,  the  women 
and  the  children,  the  aged  and  the  infirm. 

■^Tiile  it  is  unpleasant  to  direct  thought 
to  what  will  surely  happen  if  we  go  on 
waiting  for  providential,  or  congressional, 
relief,  it  is  pleasant  indeed  to  point  out 
that  if  public  works  projects  be  driven 
forward,  now,  useful  work  will  be  pro- 
vided for  those  released  from  industry 
and  great  sums  of  money  will  be  placed 
in  general  circulation,  to  the  immediate 
and  substantial  benefit  of  all  lines  of  busi- 


EFFECT  OF  DIAGONAL  PARKING 
ON  STREET  PAVEMENTS 

The  effect  of  diagonal  parking  on  pave- 
ments is  very  bad  in  some  cases.  The 
tendency  of  such  parking  is  to  restrict 
the  traffic  to  very  narrow  lanes,  and  this 
naturally  causes  the  pavement  to  wear 
unequally  throughout  its  width;  near  the 
curb  it  may  be  as  good  as  new,  while 
near  the  center  of  the  street  it  may  be 
badly  worn. 

The  extreme  case  is  reached  where 
diagonal  parking  is  required  on  car  track 
streets.  Nowadays  the  paving  on  car 
tracks  is  not  especially  inviting,  in  many 
cases,  to  say  nothing  of  the  difficulty  and 
danger  of  driving  on  car  tracks  or  of  the 
destructive  effect  of  rails  on  rubber  tires. 
The  tendency  is,  therefore,  for  the  motor- 
ist to  keep  off  the  track  and,  as  he  can- 
not drive  near  the  curb  because  of  the 
parked  cars  extending  far  out  into  the 
street,  he  is  virtually  compelled  to  drive 
between  the  car  track  and  the  row  of 
parked  automobiles.  Frequently  this  re- 
stricts the  range  available  for  an>-thing 
like  satisfactory  wheeling  to  a  few  inches, 
for  each  set  of  wheels,  and  rutting  or 
other  rapid  deterioration  of  the  pavement 
rapidly  ensues. 


Diagonal  parking  has  its  advantages,  of 
course,  as  it  increases  the  number  of  ma- 
chines that  can  be  parked  in  a  block,  and 
it  also  aids  in  putting  a  parked  car  quick- 
ly in  motion  at  the  will  of  its  driver  with- 
out reference  to  the  position  or  move- 
ment of  adjacent  machines.  But  what- 
ever the  advantages  of  this  type  of  park- 
ing to  motorists  its  destructive  effect  on 
pavements  is  so  great  and  so  rapid  under 
certain  circumstances  that  it  should  not 
be  tolerated,  much  less  required  by  ordi- 
nance. 


THE  ENGINEER  AND  TAXATION 

There  has  been  more  intelligent  discus- 
sion of  taxation  during  the  present  year 
than  in  an  ordinary  decade.  The  reasons 
for  this  are  well  understood.  We  hope 
engineers  are  following  the  discussion 
closely  and  are  taking  part  in  it,  for  the 
engineer  has  qualities  of  mind  which 
should  enable  him  to  exert  a  powerful 
influence  on  tax  legislation,  in  the  public 
interest. 

We  often  wonder  what  engineers  think 
of  the  various  methods  of  raising  revenue 
by  taxation,  past,  present  and  proposed. 
We  surmise  that  the  engineer  of  mature 
years  is  inclined  to  the  belief  that  the 
whole  subject  of  taxation  has  been  rather 
badly  handled  from  earliest  times  down 
to  this  hour,  with,  perhaps,  indications 
of  rationality  appearing  now  and  then  in 
very  recent  years. 

The  engineer  is  a  man  of  forthrightness 
who  thinks  in  straight  lines  and  he  prob- 
ably finds  abhorrent  the  devious  methods 
commonly  employed  in  beating  the  tax 
devil  around  the  bush.  Probably  he 
favors  an  income  fax  and  some  sort  of 
sales,  or  turnover,  tax  for  if  taxes  must 
be  levied  on  a  man  why  not  catch  him 
coming  and  going,  earning  and  spending, 
to  make  sure  that  no  one  escapes  his  just 
burden  of  taxation? 

Not  long  ago  Mr.  Lloyd  George  spoke 
of  "finding  money."  He  was  referring  to 
the  problem  of  raising  enough  revenue  to 
meet  expenditures.  In  other  words,  the 
problem  is  usually  to  find  something  that 
can  and  will  stand  a  heavy  tax,  as  the 
politician  sees  it.  The  big  tax  bills  usu- 
ally land  where  wealth  and  good  nature 
dwell  together. 

We  urge  engineers  to  turn  their  atten- 
tion to  the  making  of  equitable  tax  laws 
as  a  high  public  service.  They  will  find 
their  mental  powers  equal  to  the  task,  we 
are  confident. 
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RAPID  RECONSTRUCTION  OF  THE 
BURNED  SAUGUS  RIVER  BRIDGE 
BETWEEN  LYNN  AND  RE- 
VERE, MASS. 

Co-operation,  plus  electricity,  recently 
accomplished  an  engineering  feat  of  the 
first  order  when  a  400  ft.  section  of  the 
burned  trestle  bridge  across  the  Saugus 
River  connecting  Lynn  and  Revere,  Mass., 
was  rebuilt  in  the  record  time  of  10  days. 

Henry  S.  Baldwin,  department  engineer 
of  the  Lynn  plant  of  the  General  Electric 
Company,  is  credited,  both  with  the  in- 
ception of  the  plan  and  its  subsequent 
execution,  although  due  recognition  Is  ac- 
corded both  to  the  support  furnished  by 
R.  H.  Rice,  plant  manager,  and  capable 
technical  assistance  rendered  by  other 
engineers. 


mission's  engineers  started  specifications 
anyway.  On  the  21st  Lynn,  Revere  and 
the  town  of  Swampscott  asked  the  Com- 
mission for  a  temporary  bridge. 

A  hearing  was  announced  on  the  23rd 
and  held  on  the  30th.  In  the  interim  the 
Commission's  engineer  had  reported  that 
to  build  a  bridge  costing  $150,000  would 
mean  shutting  off  travel  for  six  months. 

This  suggestion  of  delay,  with  the 
summer  heavy  automobile  travel  just 
starting,  worried  Lynn  and  Revere  not  a 
little. 

O.  E.  Company  Offers  to  Do  Work  at 
Cost  in  15  Days 

On  the  29th,  the  day  before  the  Com- 
mission's hearing,  the  General  Electric 
Company,  whose  River  Works  are  near 
the  Lynn  end  of  the  bridge,  offered  to 
rebuild  the  bridge  in  temporary  form  at 
cost  within    15    days.     Engineers   scoffed 


SOME  OP  THE  EQUIPMENT  WHICH  MADE  POSSIBLE  THE  VERT  RAPID 
RECONSTRUCTION  OF  THE  SAUGUS  RIVER  TRESTLE  BETWEEN  LYNN  AND 
REVERE.    MASS. 

Shows  Motor-Driven  Saw  for  Cutting  Flooring.  Floodlights  Made  Night  Work  Feasible. 
Telephones  Installed  at  Each  End  of  the  Work.  Motor-Driven  Augurs,  Motor  Trucks  and 
Cars,  With  the  Usual  Derricks  and  Pile  Drivers  Made  Up  the  Moderm  Equipment  Em- 
ployed for  Speeding  Up  the  Work. 


The  undertaking  is  probably  one  of  the 
most  unique  of  its  kind  and  shows  how 
cities,  officials  and  industrial  works 
pooled  interests,  cut  red  tape  and  met  a 
real  emergency. 

Fire  on  Jicne  n 

The  train  of  events  leading  up  to  it 
started  with  a  fire  on  June  17th,  partly 
destroying  the  original  structure  across 
the  Saugus  River,  known  as  the  Point  of 
Pines  bridge.  That  fire  broke  a  vital  traf- 
fic artery. 

On  the  following  day  the  Metropolitan 
District  Commission  announced  that  a 
new  bridge  would  cost  between  $G0,000 
and  $150,000,  and  no  funds  were  available. 
Cut  in  view  of  the  fact  that  a  $50,000 
state    emergency    fund    existed    tlie    Com- 


but  Mr.  Baldwin,  who  took  charge  of  the 
entire  job,  was  sure  it  could  be  done. 
That  afternoon  he  and  John  Trudinger, 
an  assistant,  went  out  in  a  rowboat  and 
inspected  the  ruins.  That  night  com- 
plete tentative  plans  and  cost  estimates 
were  made. 

The  next  day  after  the  hearing  the 
Commission  decided  to  let  the  General 
Electric  Company  go  ahead.  The  city  of 
Lynn  appropriated  $40,000  to  finance  the 
work  and  Governor  Cox  gave  assurance 
that  the  state  would  reimburse  the  city 
next  winter,  when  the  Legislature 'meets. 

Plans  Drawn  July  2 
Detail    plans   were   drawn   July    2,    the 
engineers    finishing    them    in    the    small 
hours  of  the  next  morning,  so  that  they 
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could  be  given  to  contractors  for  bids. 

The  W.  S.  Rendle  Company  o^  East 
Boston  took  the  labor  contract  at  514,200 
and  the  General  Electric  Company  agreed 
to  furnish  the  materials  and  supervision 
for  $20,000. 

On  the  morning  of  July  4  steam  der- 
ricks appeared  at  the  bridge  and  work 
started  tearing  off  the  damaged  deck  and 
weakened  piles.  Three  days  later  new 
construction  began. 

Storms  and  heart-breakins  obstacles 
interfered  from  the  start.  .A  t  first  It 
looked  like  a  month's  job.  l  Ijodllghts 
were  put  up  and  the  work  drove  ahead 
night  and  day.  As  days  passed  the  out- 
look grew  brighter. 

By  July  12  all  the  caps  except  on  six 
spliced  joints  at  the  Lynn  end  of  the 
bridge  were  in  position.  On  the  14th  it 
was  possible  to  cross  the  bridge  on  the 
loose  planking  while  the  cross  bracing 
went  ahead  swiftly. 

When  the  job  of  laying  the  wearing 
surface  of  2-in.  spruce  planks  began  the 
workmen  were  sure  that  sawing  would 
take  ten  days  to  two  weeks.  The  Gen- 
eral Electric  Company  rushed  out  an  in- 
dividually motor  driven  circular  saw 
table  with  mitering  arrangements  oper- 
ated by  two  experts  from  the  Lynn 
Works.  The  planks  were  cut  at  the 
proper  angle  as  fast  as  they  could  be  fed. 
The  laying  of  the  planks  was  so  swift 
that  Mayor  Creamer  of  Lynn  was  able  to 
drive  the  last  spike^without  missing  a 
stroke — on  the  18th,  and  the  bridge  was 
done. 

Only  the  best  materials  have  been  put 
into  the  structure.  The  new  piles  are  of 
oak;  the  stringers,  caps,  deck,  fence, 
post  and  hand  rails  are  of  long  leaf  hard 
pine  and  the  wearing  surface  of  spruce: 
270,000  board  feet  of  lumber  have  been 
used  and  thousands  of  bolts,  made  upon 
order  at  the  General  Electric  plant,  there- 
by saving  time  and  money,  will  hold  the 
whole  together  for  years  to  come.  The 
caps  are  8x14  ins.  and  the  stringers  10x16, 
spanning  joints.  Instead  of  a  temporary 
bridge,  it  is  made  as  well  if  not  better 
than  the  original  structure,  and  is  guar- 
anteed for  ten  years. 
The  Governor  Congratulates  the  Engineer 

Following  completion  of  the  bridge  Mr. 
Rice  received  this  letter  from  Governor 
Cox  of  Massachusetts: 

"I  desire  to  add  my  expression  of  ap- 
preciation to  those  which  have  been  so 
properly  extended  to  the  General  Electric 
Company  for  the  splendid  public  service 
rendered  in  replacing  the  Point  of  Pines 
Bridge  so  rapidly. 


"It  was  a  difficult  situation,  and  the 
prompt  and  efficient  way  in  which  the 
General  Electric  Company  met  the  pub- 
lic needs   was   most  commendable. 

"May  I  in  turn,  through  you,  congrat- 
ulate the  engineers  and  workmen  for 
their  fine  co-operation  which  has  brought 
such  credit  to  your  organization?" 


NEBRASKA    USES    INDUSTRIAL 

RAILWAY  IN  CONSTRUCTION 

OF  GRAVEL  ROADS 

By   George  E.  Johnson,  Secretary,  Nebraska 

State    Department    of    Public    Works, 

State  House,  Lincoln,  Neb. 

The  Nebraska  Federal  Aid  Project  No. 
135-A,  consisting  of  the  Central  City- 
Chapman  road  is  9.9  miles  long  and  is 
located  parallel  with  and  adjacent  to  the 
Union  Pacific  Railroad  in  the  east  cen- 
tral part  of  the  state  known  as  the  Platte 
River  Valley.  This  piece  of  road,  which 
is  part  of  the  Lincoln  Highway,  has  very 
flat  grades.  The  grading  was  done  by 
Merrick  County  in  which  the  road  is  lo- 
cated. This  work  was  carried  on  with 
tractors  and  blade  graders,  followed  by 
teams  and  fresnoes  which  were  used  to 
correct     any     slight     imperfections     that 


BUCIvET  LO-VDEK  l^UAUl.NG  INDUS- 
TRIAL CARS  FROM  STOR.4.GE  BIN  ON 
GRAVEL  ROAD  CONSTRUCTION  IN 
NEBRASKA. 

might  be  left  in  the  profile  of  the  road. 
The  cross-section  of  the  graded  road  is 
24  ft.  wide  with  a  6-in.  crown  at  the  cen- 
ter and  sloping  ditches  2  ft.  deep  on  either 
side. 

The  part  of  the  improvement  in  which 
Federal  and  State  aid  (equally  divided) 
was  used,  consists  of  the  necessary  drain- 
age structures  and  a  gravel  wearing  sur- 
face 18  ft.  wide.  This  wearing  surface 
is  composed  of  4  ins.  of  screened  gravel 
with  a  sufficient  amount  of  clay  added  to 
make  a  firm,  compact  surface.  The  soil 
ranges  from  a  black  gumbo,  which  car- 
ries a  small  amount  of  gravel,  to  a  rather 
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loost'  saiul.  In  some  pl.ices  the  soil  con- 
tains the  binder,  while  In  other  places 
clay  must  be  added  to  hold  the  gravel 
together. 

The  contract  foi'  the  construction  of  the 
drainase  structure,  which  consists  of  sec- 
tional concrete  pipes,  culverts,  headwalls. 


allotted  to  the  state  as  surplus  war  equip- 
ment. 

The  clay  binder  used  was  located  at 
distances  not  more  than  1V4  miles  off  of 
the  road.  The  excavating  was  carried  on 
with  an  Austin  drag  line  excavator.  The 
short   distance   hauls   were   made   with   a 


USING  INDUSTRIAL,  RAILWAY  ON  GRAVEL  ROAD  CONSTRUCTION  IN  NEBRASKA. 
Top:  Stock  Pile  of  Rails,  Horses  on  Which  Sections  of  Track  Are  Assembled,  and  Car 
of  Assembled  Sections  Beady  to  Go  Out  on  Road.  Center:  Car  of  Assembled  Sections 
of  Track  at  End  of  Line  Ready  to  Be  Laid.  Bottom:  Gravel  Dumped  on  Road  and 
'I'lain  Used  tor  Hauling  It. 


and  one  concrete  bridge,  was  let  to  the 
Central  Bridge  and  Construction  Com- 
pany. The  Nebraska  Department  of  Pub- 
lic Works  under  the  writer  as  secretary 
is  laying  the  wearing  surface  of  this  proj- 
ect. They  are  using  state  owned  labor 
and   e(|nipnient,   most   of  the   latter   being 


20-ton  Holt  Caterpillar  tractor  and  Ea.^le 
reversible  trailers,  while  the  longer  dis- 
tances were  covered  with  Packard  army 
trucks  equipped  with  hydraulic  hoists  and 
end  (inmp  bodies.  The  gravel  was  ob- 
tained from  a  pit  located  in  an  old  chan- 
nel of  the  Platte  River,  only  1,500  ft.  from 
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the  project.  The  pit  was  covered  with  a 
sandy  loam  soil  which  was  easily  re- 
moved with  the  drag  line.  The  farthest 
distance  the  gravel  had  to  be  hauled  was 
6%  miles. 

The  gravel  is  pumped  with  a  6-in.  Cen- 
trifugal pump,  driven  by  a  12-in.  belt  from 
a  45  h.  p.  Van  Blerk  4-cylinder  gasoline 
motor.  The  plant  is  mounted  on  a  raft 
made  up  of  5  vertical  side  pontoons  held 
close  together  by  timbers  clamped  across 
the  pontoon  ends  at  both  the  top  and 
bottom.  The  gravel  then  runs  across  a 
nest  of  slotted  sheet  screens  assembled 
with  a  14-in.  screen  on  top,  a  1/6-in. 
screen  in  the  center,  and  a  i4-in.  screen 
on  the  bottom.  The  screens  are  mounted 
abave  a  storage  bin  of  125  cu.  yds.  capac- 
ity in  such  a  manner  that  practically  all 
the  water  is  carried  off  over  the  side  of 
the  bin  and  returns  to  the  pit.  It  has 
been  necessary  to  pump  from  the  pit 
about  2  or  2i^  yds.  of  material  to  obtain 
1  yd.  of  gravel  suitable  for  surfacing. 

The  gravel  is  loaded  from  the  storage 
bin  to  the  cars  with  a  bucket  loader 
driven  by  a  gasoline  motor,  and  hauled 
over  a  24-ln.  gauge  industrial  railway. 
Whitcomb  7-ton  gasoline  locomotives  are 
used  with  V-shaped  gondola  cars,  equipped 
with  side  doors  hinged  at  the  top  and 
latched  at  each  lower  corner.  Two  men 
dump  the  cars,  one  working  on  each  side. 
The  fenders  have  been  raised  so  that  they 
are  a  continuation  of  the  slope  of  the  car 
bottom,  thus  making  the  delivery  of  the 
gravel  a  short  distance  from  the  track. 
The  cars  carry  iVz  cu.  yds.  each.  One 
locomotive  draws  four  cars  on  a  1  per 
cent  grade.  The  highest  weekly  record 
made  to  date  is  1,075  cu.  yds.  of  gravel 
hauled  an  average  distance  of  2.14  miles, 
using  one  locomotive  foi-  empties  at  the 
storage  and  one  for  hauling  on  the  road. 

The  rail  and  steel  ties,  used  on  the  job 
were  received,  part  from  the  War  Depart- 
ment and  part  from  the  factory.  These 
were  piled  at  the  camp  and  assembled  in- 
to sections  in  the  shade  before  being 
taken  out  on  the  road.  This  was  found 
to  be  more  economical  than  scattering  the 
material  along  the  road  and  assembling 
it  in  the  hot  sun.  Six  men  with  one 
locomotive  and  operator  and  one  20-ft. 
flat  car,  have  picked  up,  hauled  a  distance 
of  about  3%  miles,  and  laid  ready  for  u.se, 
%  mile  of  this  track  in  one  10-hour  day. 
This  type  of  hauling  apparatus  is  far  su- 
perior to  the  use  of  trucks,  or  tractors  and 
trailers  for  hauling  wearing  surface  ma- 
terials over  roads  composed  of  light  soils 
as  the  roads  in  the  Platte  Valley  of  Ne- 
braska are.    It  is  especially  advantageous 


in  that  it  does  not  tear  up  the  freshly 
graded  road  bed  or  mire  down  around  the 
low,  wet  gravel  pits,  as  the  trucks  and 
tractors  do. 

After  the  gravel  is  applied  and  the 
track  taken  up,  the  roadway  is  scarified 
and  the  gravel  worked  down.  On  this 
project  the  binder  was  applied  and  spread 
first  and  the  gravel  worked  in  afterwards. 
This  is  done  to  hold  the  gravel  nearer 
the  surface  and  prevent  the  sandy  sub- 
soil from  coming  to  the  top  in  excess 
quantities.  This  method  has  worked  out 
quite  successfully  throughout  the  entire 
state  of  Nebraska. 


SPECIAL  METHOD  OF  HANDLING 

"SECOND  STORY"  CONSTRUCTION 

WORK  ON  STATE  HIGHWAY  IN  LOS 

ANGELES  COUNTY,  CALIFORNIA 

By    W.    W.    Patch,    Division   'Engineer,    Cali- 
fornia  Highway    Commission,   Los 
Angeles,   Calif. 

Due  to  the  unprecedented  increase  in 
vehicular  traffic  during  the  past  five  or 
six  years,  certain  of  the  state  highway 
sections  near  the  larger  centers  of  popu- 
lation have  been  found  too  narrow  prop- 
erly to  accommodate  the  travel,  and  in 
certain  cases  have  also  shown  that  thicker 
pavement  is  necessary  to  withstand  the 
very  heavy  truck  loads  which  are  becom- 
ing a  very  large  part  of  the  total  tonnage 
carried  by  a  number  of  these  sections. 

The  earlier  concrete  pavement  built  by 
the  state  averaged  about  4%-ins.  in  thick- 
ness and  15  ft.  in  width,  and  it  always  has 
been  the  avowed  intention  of  the  com- 
mission to  add  to  this  base  course  an  ad- 
ditional top  wearing  coat  of  substantial 
thickness  which  would  result  in  giving 
much  greater  stability  and  longer  life  to 
the  pavement. 

During  the  season  of  1919  and  1920  a 
number  of  miles  of  the  pavement  original- 
ly laid  on  Route  2  in  Los  Angeles  County 
were  widened  and  thickened  to  a  total 
width  of  20  ft.  and  a  total  thickness  of 
from  6  to  8  ins.  according  to  the  local 
conditions.  The  pavement  which  was 
made  6  ins.  in  thickness  comprises  the 
adding  of  an  asphaltic  wearing  surface 
from  HA  in.  to  2  ins.  in  thickness  over 
the  original  concrete  base  where  the 
foundation  course  still  remained  in  fairly 
good  condition.  In  other  places  where 
the  foundation  was  not  in  such  good  con- 
dition, the  pavement  wps  thickenrd  by 
adding  a  reinforced  concrete  slab  4  ins. 
in  thickness  on  top  of  the  old  pavement, 
plus  shoulders  of  concrete  on   each   side 
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2%  ft.  wide  and  6  ins.  in  thickness.  The 
reinforcement  comprised  %-in.  square 
steel  bars  spaced  transversely  in  the  pave- 
ment IS  ins.  on  centers,  together  with  a 


CONSTRUCTING  "SECOND  STORY" 
WORK  ON  STATE  HIGHWAY  IN  LOS 
ANGELES   COUNTY.   CALIF. 

Top:  P  &  H  Crane  Handling  2-Ton  Box 
of  Mixed  Concrete.  Center:  Elxcavating  for 
Widening  by  Addition  of  Shoulder  8  in.  by 
2%  ft.  Integral  with  Reinforced  Top  Slab 
4  ins.  Thick.  Bottom:  Austin  Tamper  with 
Crane  in  Background. 


longitudinal  14-in.  square  steel  rod  spaced 
3  ins.  from  each  header  and  parallel  there- 
to over  which  the  transverse  rods  were 
hooked  at  each  end.  Between  each  trans- 
verse rod,  a  short  steel  rod  of  the  same 
diameter  and  about  4  ft.  long  was  placed 
to  give  additional  reinforcement  to  the 
outer  edge  of  the  pavement  on  each  side. 
The  concrete  in  all  cases  has  been  mixed 
in  the  proportion  of  one  part  of  cement, 
two  parts  of  sand  and  four  parts  of 
screened  gravel  or  broken  stone. 

Where  the  old  base  was  badly  shattered 
it  was  entirely  removed  and  the  new  "sec- 
ond story"  was  extended  through  to  the 
subgrade  under  the  old  pavement,  making 


the   repair  of  tlie   old    pavement    integral 
with  the  new  work. 

Similar  work  is  now  being  done  con- 
necting up  a  stretch  about  9.7  miles  long 
between  two  of  the  sections  which  were 
improved  as  hereinbefore  described  last 
year.  The  method  of  working  is  similar 
except  that  the  2V^-ft.  shoulder  strip  is 
now  being  made  8  ins.  in  thickness  and 
the  concrete  is  being  mixed  at  a  central 
mixing  plant  and  is  being  transported  in 
steel  buckets  holding  each  a  four-sack 
batch.  Upon  arrival  at  their  destination 
I  he  batches  are  handled  from  the  truck 
to  the  subgrade  by  a  traveling  crane.  It 
requires  about   20   minutes   to   make   the 


CONSTRUCTING        "SECOND 
WORK    ON    STATE     HIGHWAY 
ANGELES,  CALIF. 

Top:  Transverse  Reinforcement  Support- 
ed on  three  2-in.  Pipes.  Center:  Crane  and 
Reinforcing  Used.  Bottom:  Austin  tamping 
Machine  at  Work. 

maximum  haul  from  the  plant  (5  miles) 
so  that  the  time  between  mixing  and  plac- 
ing under  the  conditions  of  longest  haul 
is  only  about  25  minutes.  In  order  to  use 
this  method  successfully,  the  concrete  has 
to  be  mixed  very  dry,  and  in  the  longer 
haulK  hydrated  lime  is  added  during  the 
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mixing  at  the  rate  of  from  1%  to  2  per 
cent  of  the  weight  of  the  cement.  After 
dumping  on  the  subgrade  the  concrete  Is 
tamped  by  a  mechanical  tamper,  and  the 
result  is  exceptionally  dense  and  smooth 
concrete. 

The  accompanying  photographs  show 
the  method  of  handling  this  mixed  con- 
crete by  means  of  a  crane  from  the  truck 
to  its  final  position  in  the  pavement. 

The  writer,  as  Division  Engineer,  had 
direct  supervision  of  the  work.  Mr. 
Austin  B.  Fletcher  is  State  Highway  En- 
gineer and  Mr.  T.  E.  Stanten  is  Assistant 
State  Highway  Engineer. 


MODIFICATIONS  OF  IMHOFF 

TANKS 

B]/    E.    A.    Stewart,    Associate    Professor    of 

Agricultural   Physics,    The    University 

of  Minnesota,   University  Farm, 

St.  Paul,  Minn. 

I  have  read  with  a  great  deal  of  inter- 
est and  pleasure  the  discussions  for  the 
past  two  years  in  Municipal  and  County 
Engineering,  on  Sewage  Disposal  Tanks. 

1  would  like  to  offer  an  explanation  of  the 
operation  of  the  "Kirdorthoff"  tank. 

The  difficulty  with  the  Imhoff  tank 
seems  to  be  that  the  sludge  becomes  gas 
filled  and  rises  in  the  gas  well.  This  well 
is  usually  of  so  small  a  surface  area  that 
the  gas  cannot  escape,  and  consequently 
the  sludge  does  not  sink  again.  The 
longer  the  scum  is  left  the  more  leathery 
it  becomes  and  the  more  efficient  it  be- 
comes as  a  cover  to  hold  in  the  gas.  If  a 
hole  is  punched  through  the  thick  leath- 
ery scum  a  considerable  quantity  of  gas 
Is  always  liberated.  This  scum  will  not 
putrify  readily  unless  left  where  it  can 
ripen. 

The  number  of  bacteria  In  this  scum  is 
considerably  less  than  in  the  solution  be- 
low. This  would  naturally  be  expected 
as  the  enclosed  gases  and  other  waste 
products  would  tend  to  sterilize  the  mass. 
In  other  words  the  gas  cannot  get  out  of 
the  sludge;  the  sludge  cannot  sink;  it  be- 
comes partially  sterile;  and  the  tank  fails 
to  function.  Scum  gathers  to  a  thickness 
of  10  or  12  ft.  in  the  gas  well  and  perhaps 

2  or  3  ft.  in  the  sediment  chamber.  Ac- 
cording to  information  available,  this 
scum  will  not  collect  if  grease,  soap  waste, 
or  the  like  are  not  present.  The  large 
amount  of  undigested  .sludge  present, 
however,  is  probably  partially  due  to  the 
fault  of  Imhoff  tanks,  mentioned  by  G. 
Everett  Hill  in  the  February,  1921,  issue 
of  Municipal  and  County  Engineering. 
The  bacteria  may  be  decreased  in  number 
and  vitality  by  not  having  the  decompo- 


sition products  removed  from  their  work- 
shop. 

In  the  Kirdorthoff  tanks  these  two  de- 
fects are  somewhat  remedied.  Bringing 
the  fresh  sewage  in  at  the  bottom  evi- 
dently helps  to  carry  out  the  waste  prod- 
ucts from  the  digestion  chamber.  At  the 
same  time  the  sludge  is  activated  suffi- 
ciently so  that,  the  particles  of  sludge 
come  to  the  top  when  containing  a  small 
amount  of  gas  only. 

The  ability  of  sludge  to  give  up  small 
amounts  of  gas  when  disturbed  and  also 
its  ability  to  hold  gas  for  8  or  10  hours, 
and  then  rise  and  form  a  scum  was  noted 
in  the  Grand  Rapids  Experimental  Plant. 
(See  Municipal  and  County  Engineering, 
issue  of  Feb.  1921.)  This  small  amount 
is  easily  liberated  and  the  sludge  sinks 
again  to  the  bottom.  The  action  of  the 
Imhoff  tank  at  Ripon  after  turning  the 
fresh  sewage  into  the  gas  well  exempli- 
fies the  above  statement. 

The  main  principle  underlying  the  con- 
struction of  the  Imhoff  tank  is  to  separate 
the  settleable  solids  from  the  raw  sewage 
as  soon  as  possible  so  as  to  get  rid  of  the 
large  amount  of  finely  divided,  somewhat 
colloidal  material  found  in  sewage  when 
it  stands  for  considerable  time.  Most  of 
the  solids  in  fresh  sewage  will  separate, 
either  float  or  sink,  in  one  or  two  hours 
(creamery  waste  excepted).  The  liquid 
remaining  between  is  quite  free  from  sus- 
pended material,  its  turbidity  being  less 
than  half  the  turbidity  of  the  average 
tank  effluent.  The  fresh  sewage  should 
then  deposit  its  suspended  solids  and  pass 
on  out  of  the  tank.  This  is  accomplished 
in  the  properly  constructed  Imhoff  tank 
but  it  is  not  accomplished  in  the  Kirdort- 
hoff or  single  chamber  tanks.  There  are 
a  number  of  Imhoff  tanks,  however,  in 
which  this  is  not  so.  The  liquid  stays  in 
the  tank  so  long  that  eddy  currents 
through  the  long  large  slots  intimately 
mix,  the  sewage  in  upper  and  lower  story. 
Invariably  the  Imhoff  tank  operating  on 
our  greasy  sewage,  that  does  not  give 
sludge  troubles,  that  is,  much  sludge  and 
thick  scum  in  the  gas  well,  has  a  very 
poor  effluent.  The  analysis  of  the  tank 
effluent  of  such  a  tank  is  given  below. 
The  tank  effluent  was  very  black  and  con- 
tained finely  divided  suspended  matter 
that  required  40  to  50  hours  to  settle  out 
very  much  of  it.  The  aanlysis  is  as  fol- 
lows in  parts  per  million: 

Tank  Effluent 

Total   Solids   1.56S 

Solids  in  Solution 1450 

Solids  in  Suspension 116 

What   can   be   done   then   to  secure   the 
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benefits  of  the  Imhoff  principle  and  yet 
gel  around  the  difficulties?  It  appears 
from  our  experience  that  a  large  surliace 
in  the  gas  well  will  help  out.  This  is 
what  is  obtained  in  such  tanks  as  the 
ordinary  single  story  tank.  It  seems  that 
we  have  been  giving  the  sedimentation 
chamber  the  large  surface  area,  and  the 
gas  well  the  small  surface  area,  when  this 
should  be  reversed.  Many  of  the  modified 
Imhoff  tanks  have  been  built  with  a 
larger  surface  area  for  the  digestion 
chamber  and  these  tanks  give  very  little 
trouble  with  thick  scum  or  sludge.  The 
large  area  gives  more  opportunity  for  the 
escape  of  gases.  This  does  not  vary  only 
directly  as  the  area.  For  instance,  with 
five  times  the  area  the  same  volume  of 
scum  will  be  only  one-fifth  as  thick.  The 
gas  then  has  five  times  the  surface  to  es- 
cape from  and  has  only  one-fifth  as  much 
scum  to  work  up  through.  In  addition, 
the  gas  does  not  have  as  much  drying  ef- 
fect, and  the  scum  is  not  so  leathery  and 
impenetrable. 

We  are  installing  a  tank  using  this 
principle.  This  is  a  small  private  house 
tank  but  we  may  be  able  to  secure  some 
Information  on  its  operation. 

Can  the  other  trouble  in  the  Imhoff 
tanks  be  remedied?  That  is  can  we  sup- 
ply liquor  to  the  digestion  chamber  with- 
out losing  the  benefit  of  quick  separation 
of  sludge  and  effluent?  I  believe  that  this 
can  be  done  by  carrying  one-sixth,  or  one- 
tenth  of  the  Incoming  sewage  which  is 
fresh  into  the  digestion  chamber  direct. 
The  correct  proportionate  part  must  be 
determined  by  experience.  We  have  no 
data  on  this  at  present  but  we  would  like 
to  hear  from  anyone  that  has. 

There  is  also  a  point  in  the  method  of 
operating  that  I  would  like  to  see  dis- 
cussed in  Municipal  and  County  Engineer- 
ing. Should  the  tanks  be  operated  open 
or  closed  in  the  summer?  The  only  re- 
port I  have  available  is  the  one  by  Rideal 
on  the  tanks  at  Exeter  and  Davyhulme. 
Along  with  this  we  probably  will  have  to 
consider  whether  the  closed  tank  has  any 
ventilation.  Dr.  W.  Ramsay  Smith,  of 
Sidney,  South  Australia,  states  that  ven- 
tilation in  the  last  stages  of  tank  action 
Is  beneficial  because  of  some  oxidation 
and  nitrification  that  is  being  brought 
about. 


BRITISH  VIEW  ON  ADVANTAGES 
OF  BITUMINOUS  MACADAM 

By     Alfred     Dryland,     Coinilii     Siirvryor     of 
Middlesrx,  EnfjUmd. 

(Editor's  Note:    This  interesting  sum- 
mary of  the  advantages  of  bituminous,  as 


compared  with  waterbound  macadam,  was 
presented  by  Mr.  Dryland  at  the  confer- 
ence of  the  Institution  of  Civil  Engineers 
held  in  London,  England,  on  July  1, 1921.) 

For  the  purpose  of  this  paper  the  au- 
thor includes  all  bituminous  matrices 
used  in  modern  forms  of  road  construc- 
tion, whether  the  product  of  destructive 
distillation  of  bituminous  coal,  such  as 
tar  and  pitch,  the  residuals  from  oils  with 
a  bituminous  base,  or  natural  bitumens. 

The  chief  advantages  of  bituminous 
macadam  over  waterbound  macadam  arise 
from:  —  (1)  Superior  cementitlous  quali- 
ties, (2)  exclusion  of  water,  (3)  resil- 
iency, (4)  facility  for  repairs,  (5)  econ- 
omy. 

Cementitious  Qualities 

Waterbound  macadam  is  only  held  com- 
paratively firmly  in  place  under  condi- 
tions when  moisture  is  just  sufficient  to 
fill  the  voids  in  the  sand  or  detritus  be- 
tween the  macadam.  An  excess,  or  lack 
of  moisture,  over  or  under  this  standard, 
results  in  movement  of  the  aggregate, 
causing  internal  attrition,  tending  to 
round  the  arrises,  and  eventually  lead- 
ing to  loss  of  cohesive  stability.  With 
horse-drawn  vehicles,  mainly  iron-tired, 
the  traffic  had  considerable  consolidating 
powers,  and  waterbound  macadam,  except 
In  extremely  dry  or  excessively  wet  con- 
ditions, served  satisfactorily  on  the  whole 
to  carry  traffic  up  to  a  very  appreciable 
tonnage,  rendering  paving  only  necessary 
under  the  heaviest  conditions,  mainly  In 
town  streets.  The  advent  of  the  self-pro- 
pelled vehicle,  with  its  generally  higher 
unit  weight,  greater  speed,  and  more  con- 
centrated propulsive  adhesion,  caused 
greater  disturbance  of  the  aggregate.  The 
weak  concretive  effect  of  the  void  filling 
was  altogether  inadequate  to  prevent 
movement,  and  rubber  tires  tended  to  re- 
move the  filling  between  the  aggregate. 

The  first  effective  step  in  the  process 
of  bituminous  binding  was  the  adoption 
of  a  dressing  of  coal-tar.  which  percolated 
Into  the  filling  material  between  the  stone 
and  had  considerable  effect,  from  the  ac- 
tion of  the  pitch  contents  of  the  tar,  in 
holding  the  aggregate  firm.  It  was  largely 
assisted  in  this  process  by  its  power  of 
preventing  the  i'.iflltr:i(lon  of  moisture 
which  had  previously  acted  as  a  force 
tending  to  assist  movement  and  also  to 
increase  attrition.  The  tendency  of  tar, 
owing  probably  to  its  specific  gravity.  Is 
to  percolate  downwards,  and  repeated 
coats  of  this  simple  and  comparatively 
inexpensive  dressing,  under  limited  con- 
ditions of  traffic,  produces  a  bituminously 
bound    and    waterproof    macadam    road. 
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which,  in  favorable  situations,  serves  to 
carry  satisfactorily  at  the  present  time  a 
traffic  up  to  some  300  tons  per  yard  width 
per  day,  even  when  the  traffic  has  become 
mainly  self-propelled,  so  long  as  it  does 
not  consist  of  an  undue  proportion  of 
rubber-tired  heavy  vehicles,  such  as  buses. 
When  the  surface  coating  remains  com- 
plete and  waterproof  through  the  winter, 
nothing  better  can  be  desired;  but  In 
damp  situations  the  tarred  surface  is  de- 
stroyed in  the  winter  time,  and  both  sur- 
face attrition  and  disturbance  of  aggre- 
gate come  Into  play. 

Exclusion  of  Water 

To  avoid  these  troubles  and  effect 
further  adhesion  and  more  complete  wa- 
terproofing, the  expedient  of  forming  a 
tar-concrete  has  been  adopted,  and  this, 
when  a  suitable  aggregate  is  used,  has 
become  a  common  form  of  road  coating, 
capable  in  favorable  situations  of  carrying 
for  several  years  a  main  road  traffic.  In- 
cluding motor  buses  and  other  heavy  cars, 
aggregating  500  tons  per  yard  width  per 
day.  On  the  question  of  aggregate  for 
this  purpose  the  author  unhesitatingly 
puts  forward  the  view  that  blast  furnace 
slag  Is  far  and  away  the  best  material 
for  the  purpose.  He  further  asserts  that 
a  good  quality  limestone  or  calcareous 
sandstone  takes  second  place,  and  the 
hardest  and  best  granites  form  the  least 
satisfactory  aggregates.  A  tar-macadam 
which  compacts,  as  slag  does,  into  a  con- 
crete mass  becomes  completely  water- 
proof. 

Other  bituminous  methods,  such  as 
pitch  grouting  and  so-called  "asphalt  ma- 
cadam," which  usually  consists  of  a  bitu- 
mlnously  bound  coarse  aggregate  base 
covered  with  a  carpet  of  extremely  fine 
aggregate,  generally  termed  sheet  asphalt. 
Is  completely  waterproof,  and  although 
liable  to  shallow  surface  distortion,  due 
partially  to  traffic  displacement,  but  part- 
ly also  to  temperature  changes,  affords  a 
smooth  and  substantially  non-"attrltive" 
surface  of  great  durability.  Granited  mas- 
tic asphalt  and  natural  rock,  the  latter 
laid  in  powder  form,  are  other  well-estab- 
lished methods  of  providing  waterproof 
and  durable  carriageway  pavings. 
Resiliency 

All  bituminous  concrete  aggregates  un- 
doubtedly have  a  considerable  measure  of 
resiliency  which  enables  them  to  endure 
without  material  damage  the  shocks  and 
stresses  imposed  by  the  impact  of  wheels 
of  heavy  vehicles.  They  suffer  a  large 
amount  of  distortion  without  breaking. 
They  have  considerable  powers  of  recov- 
ery.   An  Interesting  subject  for  discussion 


is  the  question  of  resiliency.  It  Is  often 
claimed  these  pavements  are  most  durable 
when  voidless.  The  author  would  suggest 
the  contrary — namely,  that  while  they 
aif  compressible  the  wear  from  attrition 
is  small,  but  when  the  faculty  of  com- 
pressibility Is  lost  "attritive"  wear  be- 
comes comparatively  rapid.  A  case 
which  would  seem  to  refute  this  theory 
Is  that  of  rock  asphalt,  which,  being 
formed  of  Impalpable  powder  closely  com- 
pacted and  laid  on  an  incompressible  con- 
crete base,  would  closely  approach  vold- 
lessness.  The  author  can  only  suggest 
that  there  remains  a  small  measure  of 
compressibility  In  the  thickness  of  the 
coating,  which  is  generally  2  ins.  in 
depth.  When  the  thickness  Is  materially 
reduced  it  tends  to  crack  and  eventually 
break  up. 

Repairs 

All  bltuminously-bound  roads  lend 
themselves  to  the  process  of  patching  re- 
pair. Inasmuch  as  it  is  easy  to  cut  out 
defective  sections  and  resurface.  The 
author  suggests  the  chief  factor  in  this 
process  is  the  provision  of  a  sound  abut- 
ment for  the  patches,  which  can  be  let 
In  and  the  Joint  completely  sealed.  It  Is 
very  difficult  to  effect  similar  repairs  to 
waterbound  macadam  owing  to  the  In- 
stability and  easy  displacement  of  the 
abutments. 

Economy 

Economy  is  found  in  the  comparatively 
long  life  of  bituminous  work  compared 
with  waterbound  macadam.  The  test  of 
economy  of  a  road  coating,  from  the  ex- 
penditure point  of  view,  is  gauged  by  the 
first  cost  and  maintenance  charges  di- 
vided by  Its  effective  life.  It  Is  difficult 
to  give  specific  instances  of  the  relative 
cost  of  waterbound  and  bituminous'v- 
bound  roads  bcause  the  traffic  changes 
are  progressive  and  variable  both  as  re- 
gards weight  and  units  and  speed.  More- 
over, in  certain  cases,  waterbound  mac- 
adam has  been  found  entirely  imposs-'i'e 
to  maintain  in  a  state  to  carry  the  traffic 
satisfactorily.  The  author  has,  however, 
knowledge  of  specific  instances  where 
slag  tar-macadam  has  been  maintained 
for  the  last  16  years  at  a  less  cost  d^- 
square  yard  than  the  previous  waterbound 
macadam  surface  entailed  at  that  remote 
period  when  motor  cars  were  few  and 
the  heavy  type  were  unknown.  Further 
instances  are  within  his  knowledge  where 
waterbound  macadam  from  1908  to  1911, 
although  surface-tarred,  could  not  be 
maintained  for  more  than  three  years, 
whereas  the  tar-macadam,  which  was  sub- 
stituted, has  lasted  so  far  ten  years,  not- 
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withstanding  the  great  increase  in  weight 
and  speed  of  tratlir,  wiiile  the  cost,  in- 
cluding maintenance,  would  not  exceed 
that  previously  incurred  In  maintenance 
in  waterbound  macadam. 

The  author  puts  forward  as  a  general 
proposition  that  the  life  of  a  well-con- 
structed bituminous  road  surface  may  be 
taken  to  be  at  least  three  times  that  of 
a  waterbound  macadam,  and  that  its  econ- 
omy is  self-evident,  and  that  it  has  the 
additional  advantages  of  cleanliness  and 
lessened  tractive  resistance. 


HUERFANO    RIVER    CONCRETE 
HIGHWAY  BRIDGE  IN  COLORADO 

By  Robert  Dubois,  Bridge  Engineer,  Colorado 

State     Highway     Department,    State 

House,  Denver,  Colorado. 

There  is  just  being  completed  for  the 
Colorado  State  Highway  Department,  one 
of  the  largest  concrete  bridges  in  the 
state.  It  Is  about  20  miles  east  of  Pueblo, 
across  the  Huerfano  river,  on  the  New 
Santa  Fe  Trail,  a  highway  that  is  not 
only  the  main  road  in  the  Arkansas  val- 
ley, but  also  is  the  artery  for  the  heavy 
tourist  traffic  from  Kansas,  Oklahoma  and 
Texas  to  the  mountain  playgrounds. 

The  former  bridge  across  the  Huerfano 
was  of  combination  trusses,  built  almost 
30  years  ago,  two  spans  of  which  failed, 
because  weakened  by  the  drillings  of 
woodpeckers  at  the  hip  joints.  The  new 
bridge  is  of  concrete  arches,  five  80-ft. 
spans.  The  foundations  all  reach  bed 
rock,  though  at  one  end,  it  was  necessary 
to  go  down  20  ft.  below  the  stream  bed. 
The  cofferdams  w-ere  sheathed  with  a  sin- 
gle layer  of  Oregon  fir,  two  by  sixes.   That 


I  ho  cofferdam  for  the  20-ft.  hole  had  to 
withstand  considerable  pressure  is  attest- 
ed by  the  fact  that  a  piece  of  fir  2  by  6 
incorporated  into  the  waling  came  out 
only  %-in.  thick.  In  spite  of  this  pres- 
sure, however,  no  great  difficulty  was  ex- 
perienced with  the  cofferdam,  which  did 
not  make  at  any  time  more  water  than  a 
single  6-ln.  pump  could  handle. 

After  the  normal  time  for  trouble  from 
floods  had  passed  last  fall,  excavation  for 
the  stream  piers  was  begun.  When  one 
cofferdam  was  down  about  8  ft.,  and  an- 
other all  assembled,  the  river  came  up 
and  removed  them,  taking  along  also 
some  of  the  equipment.  All  of  the  equip- 
ment, however,  was  later  recovered,  ex- 
cept a  small  pump.  After  this,  no  more 
trouble  was  encountered  with  the  weather 
— the  winter  being  exceptionally  open, 
never  interfering  with  the  work. 

Piling  for  the  centering  was  cut  locally 
by  the  contractor,  Cottonwood  being  used. 
Five-pile  bents,  on  a  maximum  of  12-ft. 
centers  were  used.  The  segments  were 
made  of  narrow  strips  cut  to  the  curve  of 
the  arch,  nailed  onto  two  by  twelves. 
These  were  lagged  with  two  by  sixes.  The 
centering  for  all  the  arches,  and  the  out- 
side forms  for  the  spandrel  walls,  were 
finished,  and  the  arch  steel  all  tied  in 
place,  before  any  of  the  arch  concrete  was 
run.  Once  started,  however,  one  ring  5 
ft.  wide  was  poured  over  one  arch  each 
day,  giving  a  high  yardage  for  the  con- 
tractor's estimate  that  month. 

The  spandrel  walls  required  consider- 
able care.  Not  only  was  it  necessary  to 
pour  a  vertical  lift  of  18  ft.  in  a  continu- 
ous run.  but,  there  being  no  overhanging 
bandrel  along  the  top,  especial  attention 
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had  to  be  given  the  bracing  to  achieve  a 
true,  plumb,  wall.  Excellent  results  were 
attained. 

After  much  of  the  dirt  fill  was  in  place, 
the  centering  was  struck  and  the  hand- 
rail poured.  Here  again  much  attention 
was  given  to  attaining  true  lines,  with  the 
desired  results. 

The  concrete  work  was  almost  done, 
when  the  flood  of  June  hit  the  Arkansas 
Valley,  tying  up  temporarily  most  of  the 
roads.  Part  of  the  old  temporary  cross- 
ing was  taken  out,  and  since  bridge  tim- 
bers were  badly  needed  for  temporary 
bridges  on  other  crossings,  it  was  decided 
to  open  the  new  bridge  for  traffic,  incom- 
plete as  it  was,  and  not  attempt  to  re- 
pair the  old  bridge,  but  instead  to  use 
that  bridge  material  for  a  temporary 
bridge  over  the  St.  Charles  River,  near 
Pueblo. 

As  soon  as  the  concreting  could  be  fin- 
ished, and  enough  more  dirt  thrown  in  to 
make  even  a  moderate  roadway,  the  con- 


VIEWS  OF  HUERFANO  RIVER  CON- 
VIEWS  OF  HUERFANO  RIVER  CONCRET 
CRETE  HIGHWAY  BRIDGE  IN  COLO- 
RADO. 

Upper  View:  Cofferdam  for  Abutment 
Sunk  20  ft.  and  Cofferdam  for  W'ing  Ad- 
joining Down  About  Half  Way.  Lower  View: 
A  General  View  of  the  Bridge. 

tractor's  forces  were  taken  off  to  con- 
struct a  number  of  pile  trestles  at  other 
points  where  bridges  had  washed  out. 
These  done,  the  fill  was  again  attacked. 
A  considerable  fill  is  being  put  in  on  the 
Pueblo  end,  improving  greatly  both  the 
grade  and  the  alignment.  This  fill  is  rap- 
idly nearing  completion. 


The  Santa  Fe  Trail  will  be  concreted, 
from  Pueblo  east  to  this  bridge,  within  a 
few  years.  When  that  time  comes,  it  Is 
planned  to  pave  right  on  across  the 
bridge.  Until  then,  the  roadway  is  being 
graveled.  The  new  bridge  will  remove 
the  danger  from  a  bad  section  of  road, 
there  having  been  a  sharp,  blind  turn 
down  a  steep  hill  to  the  valley.  The  new 
bridge  will  have  straight  approaches  on 
easy  grudes. 

The  bridge  was  designed  for  the  State 
Hig.'iway  Department  by  the  writer,  who 
also  did  the  resident  engineering  work 
during  construction.  It  was  built  by  the 
Pueblo  Bridge  and  Construction  Com- 
pany, under  contract.  Their  foreman 
was  Thomas  Gross,  who  produced  a  bridge 
of  unusually  good  appearance. 


SUGGESTIONS  ON  THE  DESIGN  OF 
TILE  DRAINAGE  SYSTEMS 

By  J.  W.  Dappert,  Consulting  Engineer,  Tay- 
lorville.  III. 

Without  attempting  to  go  far  Into  the 
past,  and  without  digging  up  some  of  the 
tile-drainage  systems  put  in  by  Nimrod 
along  the  Tigrus  River  Valley,  1300  B.  C, 
by  Vitruvius,  and  other  engineers  In 
Rome  from  753  B.  C,  to  the  present  date, 
or  without  examining  the  terra-cotta 
pipes  laid  by  Sir  James  Graham  at  North- 
umberland, England,  in  1810,  and  those 
installed  by  the  venerable  drainage  en- 
gineer, John  Johnson,  at  Geneva,  New 
York,  from  1835  to  1858,  we  come,  by  easy 
stages,  to  present  day  practices  and 
methods  of  tile  drainage  In  the  Missis- 
sippi Valley,  and  especially  in  Illinois, 
said  Mr.  Dappert,  in  addressing  the  Illi- 
nois Society  of  Engineers  at  Its  1921  meet- 
ing. 

The  earlier  work  of  tile-drainage  In  Illi- 
nois was  not  done  in  accordance  with  well 
established  rules  or  reasons,  but  was 
rather  by  a  haphazard  "hit  or  miss" 
method.  Also,  I  fear  that  the  practice 
has  not  yet  reached  the  stage  where  It 
is  a  purely  scientific  operation  based 
upon  rational  and  wholly  deducible  for- 
mula and  rules.  In  the  very  nature  of 
the  work,  being  carried  along  mostly  by 
individual  enterprise  and  with  little  su- 
pervision or  aid  from  any  governmental 
agency,  there  has  been  no  time  or  funds 
for  going  deeply  into  the  rather  intricate 
scientific  problems  which  confront  the 
average  user  of  tile  drains,  whether  land 
owner  or  engineer. 

Testing  Tile 

The  Iowa  State  College  at  Ames,  Iowa, 
has  gone  rather  fully  into  the  subject  of 
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bearing  strength  of  drain  tiles,  and  the 
American  Society  of  Testing  Materials 
has  adopted  a  tentative  method  of  test- 
ing drain  tiles  and  a  set  of  uniform 
specifications  for  materials  and  manner 
of  installing  them;  but  the  equipment  re- 
quired to  carry  out  the  tests,  and  pos- 
siblythe  time  and  expense  of  both  money 
and  brain  power  necessary  to  execute 
them  has  been  a  deterring  factor  against 
their  universal  use.  When  facilities  have 
been  provided  by  the  state  enabling 
tests  to  be  made  of  each  carload  of  drain 
tile  before  it  leaves  the  factory,  and  with- 
out direct  expense  to  the  purchaser  or 
user,  I  apprehend  that  the  standard  spe- 
cifications will  become  almost  universal, 
but  at  present  they  are  not  generally 
used,  and  cannot  thus  be  used.  A  few 
farmers  or  land  owners  frequently  have 
a  small  joint  drain  to  install,  re^uirimg 
the  use  of  from  one  to  ten  cars  of  drain 
tile.  It  is  manifest  that  they  cannot 
afford  to  pay  from  $10  to  $40  per  car  for 
the  tests  to  be  made  in  standard  manner, 
so  most  of  the  engineers  of  this  state 
are  going  to  continue  to  inspect  and  re- 
ject tiles  upon  their  general  appearance 
as  to  color,  soundness,  freedom  from 
cracks,  checks,  blisters,  or  other  defects, 
and  upon  the  general  reputation  of  the 
manufacturers,  as  we  have  had  to  do  in 
the  past.  Now  this  should  not  be  so,  but 
until  some  practical  method  of  applica- 
tion of  standard  tests  and  specifications 
can  be  put  into  effect,  it  cannot  be  oth- 
erwise. 

An  Experience  With  Poor  Tile 
Some  of  the  difllculties  which  I  have 
found  and  partly  solved  in  the  most  prac- 
tical way  at  hand  may  be  of  some  inter- 
est. In  one  instance,  about  12,000  ft.  of 
30-in.  vitrified  salt-glazed  drain  tile  were 
being  installed,  with  flat  gradient  0.03  ft. 
per  100  ft.,  through  city  streets  under 
pavements,  incidentally  crossing  5  main 
lines  of  railroad  tracks  and  about  20  side 
tracks.  My  specifications,  made  before 
standard  specifications  had  been  worked 
out,  required  east  iron  pipe  30  ins.  in 
diameter,  to  be  installed  under  the  tracks, 
and  also  required  drain  tile  to  be  of  first 
class  quality  in  all  respects,  with  the 
usual  "terms  of  endearment."  Other  por- 
tions of  the  specifications  required  the 
contractor  to  complete  the  drain  and  ac- 
cessories and  put  them  in  good  working 
order  throughout.  He  was  required  to 
furnish  all  materials  and  prices  were  by 
th'>  lineal  foot.  This  drain  was  so  situ- 
ated as  to  have  but  9.6  ft.  fall  in  a  dis- 
tance of  about  10.000  ft.  This  fall  could 
not  be  increased  without  dredging  work. 


which  would  involve  perhaps  a  million 
dollars  and  affect  the  riparian  rights  of 
landowners  in  two  different  states.  Added 
to  the  difficulty  of  gradient  and  that  of 
railroad  track  crossings  was  the  natural 
difficulty  of  much  fine  sand  in  the  soil. 
Fortunately  the  grade  had  to  be  placed 
so  low  down  as  to  be  wholly  under  all 
the  former  works  of  man.  The  borings 
taken  showed  that  we  had  a  stiff  yellow- 
ish blue  clay  at  grade  of  drain.  The  con- 
tract for  construction  was  let  about 
March  6,  1913,  at  a  time  of  slightly  as- 
cending prices,  but  four  or  five  bids  were 
had  at  or  near  the  engineer's  estimate, 
and  all  went  well  until  about  1,000  ft.  of 
the  drain  tile  had  been  delivered  upon  the 
line  of  work.  The  first  impression  upon 
seeing  the  tiles  was  that  they  were  re- 
jects, as  some  of  them  had  yellow  clay  ad- 
hering to  them,  although  the  top  soil  for 
several  feet  in  depth  of  the  contiguous 
land  was  all  quite  black.  I  see  now  that 
I  should  have  rejected  the  entire  lot 
bodily  as  not  being  of  standard  thick- 
ness under  the  specifications,  but  my  idea 
was  that  it  would  cause  considerable  loss 
to  some  one,  and  delay  to  do  so. 

The  contractor  said  he  had  purchased 
them  under  a  guarantee  that  they  would 
meet  the  specifications,  and,  if  they  did 
not,  neither  he  nor  we  had  to  pay  for 
them.  Under  this  arrangement  about 
40%  of  the  tiles  were  culled  out  and  the 
construction  began.  After  many  changes 
in  alignment  and  some  changes  in  the 
contract,  which  changes  were  constantly 
being  sought  by  the  contractor,  the  work 
progressed  about  800  ft.,  where  depth  of 
backfill  upon  the  tiles  reached  7  ft.;  prac- 
tically all  the  tiles  were  ruptured  by 
the  dead  weight  of  earth  in  the  trench. 
The  final  outcome  of  the  trouble  was  a 
rejection  of  all  the  pipe,  a  new  contract 
let  at  20%  advance  in  price,  and  two 
years'  delay  in  completion,  with  a  lengthy 
trial  in  the  District  Court,  and  a  "hung 
jury,"  so  that  not  any  of  the  pointed 
questions  raised  were  ever  really  de- 
termined, and  I  do  not  know  whether  the 
provisions  of  my  specifications  were  good 
or  bad.  The  work  was  finally  completed 
by  the  third  contractor,  and  800  acres  of 
marsh,  always  heretofore  a  stagnant  pond, 
full  of  mosquitos  and  miasma,  converted 
into  small  truck  farms  and  gardens 
which  produced  bounteous  yields  through- 
out the  world  war. 

Some  Lessons  Learned 
The  lessons  learned   from   this   experi- 
ence   are:      First,    make    your    specifica- 
tions   and    contracts    very    explicit    and 
definite,   and   as   brief  as   possible   under 
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the    circumstances.      The    Court   loves    a 
brief   contract,   if   it   ever   reaches   court. 
Second,    if    it    is    evident    that    the    con- 
tractor is  seeking  to  make  his  profits  by 
evading    the    plain    terms    of    the    agree- 
ment rather  than  trying  to  perform  them 
in  a  practical   way,   and   hopes   to   profit 
by   trial   in   court   rather   than   by   miles 
of  work  performed,  then  get  rid  of  that 
contractor   by    all    means   and    re-let   the 
work.     Third,    do   not   presume   that  all 
kinds  of  difficulties  have  been  met,  over- 
come, and  reported  at  length  in  the  so- 
ciety proceedings  or  journals  of  various 
associations,   because  there  is  a   crooked 
contractor   coming  who   will   readily   de- 
vise  some   new   difficulty   that   you   have 
not   encountered.     Hence,   the   lesson   to 
be  learned  here  is  to  look  well  into  tho 
character  and  ability  of  the  contractor  to 
whom  you  award  important  works. 
Topographic  Surveys 
The    drainage    engineer    is    frequently 
presumed  to  be  able,  at  a  glance,  to  de- 
termine    the     topography     of    the     land 
sought  to  be  drained,  its  fall  to  the  out- 
let,   surface    slopes,    soil    characteristics, 
and  all  other  physical  aspects,  but  usually 
he  cannot  do   so.     Hence,   to   determine 
the  plan  of  drainage  so  that  it  can  be 
most     economically     installed,     a     topo- 
graphical  survey  is  a  necessary  part  of 
the  expense  of  construction,  and  a  plan 
should  be  evolved  which  can  be,  at  once 
or   at   a  later   date,   put  into  execution. 
This   topographic   survey   should   include 
the  determination  of  elevations,  sufficient 
In  quantity  to  make  a  close  topographic 
map.     Do  this  by  stadia  readings.  If  you 
like,   but  I   find  that  I   can  cover  more 
ground  per  day  with  a  Wye  level,  using  a 
small  pocket  compass  and  level  combined, 
to  fill  in  the  more  minute  details,  and  in 
this  way  cover  an  area  of  from  100  to 
300  acres  per  day.     The  more  flat  and 
level   the   tract,   the  longer  I  make   the 
station    intervals,    and    the   more   rolling 
the  tract,  the  more  carefully  should  the 
elevations  be  taken,  that  is,  within  rea- 
sonable limits,   upon   such  lands   as  or- 
dinarily   require    tile-drainage.      Usually 
the  elevations  are  taken  at  intervals  of 
100    ft.,   while    for   very   flat   lands   they 
may  well  be  taken  at  intervals  of  300  ft., 
but  in  either  case  the  location  and  eleva- 
tion of  all  depressions,  ridges,  extremely 
wet  spots,  ponds,  streams,  fences,  build- 
ings, and  trees  should  be  taken,  and  their 
location  and  elevations  determined   suffi- 
ciently close  for  platting.     While  this  is 
going  on,  test  pits  should  be  dug,  the  soil 
investigated,  elevation  of  any  hard  or  soft 
strata    determined,    samples    of   any    un- 


usual varieties  of  soils  taken  for  future 
test  and  study,  and  all  this  data  be  finally 
platted  upon  the  map  of  the  area. 

During  this  preliminary  survey  and  in- 
vestigation it  may  also  be  necessary  to 
make  a  survey  for  some  distance  away 
from  the  tract  in  question,  to  secure  a 
proper  outlet,  and  a  close  sketch  of  the 
creek,  branch,  or  other  water  course  and 
its  surrounding  objects  should  be  made, 
with  measurements  sufficient  to  design  a 
proper  bulkhead  or  retaining  wall  at  out- 
let of  tile  drain.  This  survey  should  also 
be  made  with  a  view  to  the  possible  con- 
struction of  catch  basins,  inlets,  or  wells, 
at  the  points  where  they  will  best  serve 
their  functions.  These  should  be  placed 
at  fence  lines  where  possible,  or  at  the 
margins  of  fields,  where  they  will  be 
least  in  the  way  of  cultivation  or  use  of 
the  land.  It  is  better  to  take  all  possible 
data  of  this  kind  while  making  the  topo- 
graphic survey,  rather  than  to  have  to 
make  another  long  trip  later  on  to  secure 
one  or  two  of  the  most  important  facta 
found  to  be  needed.  A  day's  time  extra 
on  the  preliminary  survey  may  easily 
save  several  hundred  dollars  in  the  final 
determination  of  the  most  feasible  plan 
of  drainage,  and  I  think  it  best  to  get 
all  the  data  rather  more  minutely  than 
necessary,  as  being  an  error  in  the  right 
direction. 

Utilizing  Old  Tile  Drains. 
Frequently,  in  a  topographic  survey  of 
this  kind,  it  is  found  that  some  sort  of 
a  haphazard  system  of  tile  drainage  has 
been  heretofore  laid  upon  the  land,  with 
tiles  generally  too  shallow  properly  to 
drain  the  land.  Indeed,  it  would  be  diffi- 
cult to  find  many  tracts  of  land  in  the 
corn  belt  of  Illinois  that  have  not  one 
or  two  tile  drains  laid.  These  should  be 
followed  out  and  their  locations  de- 
termined as  much  as  possible,  and  that  Is 
done  by  digging  holes  or  trenches  where 
the  tiles  are  suspected,  until  a  mixed 
soil  is  found,  indicating  that  the  soil 
has  once  been  dug,  and  by  perseverance 
and  a  little  experimenting,  these  old 
drains  can  generally  (but  not  always)  be 
traced.  Some  of  the  older  tiling  contrac- 
tors whom  I  have  known  are  quite  fre- 
quently adept  at  this  kind  of  work.  Hav- 
ing found  these  tiles,  they  should  also 
be  platted  from  measurements,  and  have 
their  grade  lines  marked  at  intervals 
upon  the  map.  If  such  old  tiles  are 
found  to  be  filled  with  a  deposit  of  mud, 
or  are  4  ins.  or  smaller  in  size,  and  are 
so  situated  as  not  to  be  of  much  utility 
in  the  plan  of  drainage,  they  ought  not 
stand  in  the  way  of  designing  a  proper 
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syBtein  of  drainage,  and  should  be  Ig- 
nored. Where  it  is  found  that  such  old 
tiles  are  helpful  in  draining  the  lands, 
are  in  good  general  condition,  and  are 
laid  in  the  natural  course  of  drainage, 
they  may  be  utilized  in  the  new  plan,  and 
the  new  drains  so  designed  as  to  con- 
form with  them,  or  very  nearly  so.  Each 
tract  of  land  should  form  a  separate 
study,  a  Separate  problem,  and  be  worked 
out  to  effect  the  final  drainage  in  the 
most  economical  manner.  It  is  the  func- 
tion of  the  engineer  to  provide  the  drain- 
age in  the  most  feasible  way,  at  the  least 
expense,  and  with  the  best  possible  re- 
sults. Some  determination  of  soil  con- 
ditions can  be  had  while  the  holes  are 
dug  for  purposes  of  finding  the  old  tiles. 

Where,  as  frequently  happens,  some  of 
these  old  drains  are  missed  in  the  pre- 
liminary survey,  but  are  found  In  the 
actual  construction  of  the  new  drains, 
and  are  frequently  found  in  good  condi- 
tion and  performing  their  work,  it  may 
be  desirable  to  maintain  them.  This  is 
easily  done  where  new  grades  are  shal- 
lower than  the  old,  but  most  frequently 
they  are  the  reverse.  Where  new  drain 
goes  under  the  old,  if  found  in  good  con- 
dition, the  latter  may  be  connected  by 
means  of  a  Y  junction  to  the  new  drain, 
stopping  up  the  dead  end  of  the  old  drain 
by  means  of  bricks  and  cement.  Again,  it 
may  be  desirable  to  pass  the  old  drain 
over  the  new.  in  its  original  course.  This 
is  done  by  building  up  a  mass  of  con- 
crete, using  pieces  of  broken  tile  where 
space  is  large  enough,  in  such  manner 
that  the  water  will  not  pass  from  the 
old  to  the  new  drain,  causing  wash  and 
displacement  of  the  drain.  Where  grade 
of  old  drain  is  slightly  higher  or  lower 
than  that  of  the  new  drain,  and  not  large 
enough  to  admit  of  junction  with  each 
other,  a  small  sub-surface  well  of  brick, 
laid  in  cement,  can  be  built  with  50 
bricks,  a  bucket  of  cement  and  two 
buckets  of  sand,  which  will  enclose  both 
drains  and  allow  the  water  to  go  to  either 
the  old  or  the  new  drain,  whichever  has 
the  least  resistance.  I  have  employed 
all  these  methods  at  various  times.  The 
passing  of  one  drain  over  the  other  must 
be  well  done,  using  cement  and  tile  bats, 
as  suggested,  to  prevent  damage  to  one 
or  the  other  of  the  drains.  The  little 
detail  of  stopping  up  all  dead  ends  of  tile 
drains  by  some  permanent  kind  of  plugs 
Is  of  as  much  importance  as  the  laying 
of  the  drain  in  the  first  place. 

Design  of  Tile  Drainaoe  Systems 

With  a  close  topographic  map  before 
him,  the  engineer  begins  a  study  of  his 


problem,  be  it  intricate  or  simple.  All 
lime  spent  in  study  upon  it  is  justified, 
for  upon  the  proper  design  largely  de- 
pends the  success  of  the  enterprise.  The 
old  tiles  found  upon  the  tract  may 
easily  be  a  deciding  factor  in  determining 
which  one  of  two  possible  plans  is  best. 
Where  areas  are  flat  and  the  contours 
rather  far  apart,  the  plan  should  be  to 
cut  the  contours  at  right  angles,  as  near- 
ly as  possible,  with  the  drains.  When 
you  design  a  system  with  the  laterals 
spaced  parallel  to  each  other  at  regular 
intervals,  it  will  often  be  found  that  you 
cannot  locate  all  of  them  at  right  angles 
to  the  contours.  I  would  allow  consid- 
erable leeway  to  this  rule,  so  long  as  the 
laterals  in  regular  spacing  will  cut  the 
contours  at  an  angle  up  to  45  deg.  from 
perpendicular,  after  which  a  new  main 
or  sub-main  should  be  installed,  in  some 
"thalweg"  or  depression,  which  will  ad- 
rait  of  a  considerable  area  being  reached 
with  a  parallel  system  of  drains. 

Where  flat  areas  are  found  covering 
considerable  territory,  it  will  be  found 
necessary  to  insert  some  sub-mains  at  in- 
tervals, rather  than  to  carry  the  lateral 
drains  for  long  distances  upon  too  flat  a 
grade.  Also,  this  method  saves  going 
very  deep  at  lower  end  and  very  shallow 
at  upper  end  of  lateral,  the  sub-mains  be- 
ing held  down  to  flatter  gradients  and 
made  sufficiently  large  to  carry  the  water 
from  the  laterals.  Upon  lands  which  are 
rather  rolling,  it  is  found  that  no  regu- 
lar rectangular  or  gridiron  system  of  lat- 
eral drains  is  applicable,  and  in  my  opin- 
ion this  kind  of  land  is  the  most  diflicult 
upon  which  to  plan  an  elaborate  system 
of  drainage.  The  low  swails  rapidly 
catch  the  waters  from  the  more  rolling 
lands  and  become  supersaturated,  hence 
the  lateral  drains  should  be  provided 
with  more  capacity  than  for  flat  lands 
where  the  accumulation  of  water  is  more 
gradual.  In  other  words,  the  portions  of 
a  hilly  farm  that  require  tile  drainage 
at  all  require  tiles  of  larger  calibre  than 
those  upon  more  level  land,  if  you  wish 
to  get  the  water  into  the  drains  rather 
than  to  have  it  run  away  upon  the  sur- 
face, and  thus  prevent  soil  erosion. 

Where  flat  areas  join  precipitous  areas, 
the  laterals  will  generally  need  to  extend 
well  up  the  slopes,  to  cut  thejieepy  spots, 
and  should  extend  to  the  summit,  or  very . 
nearly  so,  and  the  drain  which  goes  far 
enough  above  the  point  of  seepage  so 
that  its  grade  line  is  about  level  with 
the  place  where  seepage  discharges  will 
be  of  more  value  for  drainage  than  the 
lateral   which    goes   directly   through   the 
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seepy  spot  itself.  The  reason  for  this 
is  that  the  seep  itself  is  caused  by  a 
stratum  of  soft,  water-bearing  soil  over- 
lying a  hard,  impervious  stratum  which 
holds  the  water  and  carries  it  out  to  the 
end  of  the  stratum.  Often  these  hard 
strata  dip  away  from  the  draw  or 
natural  depression  rather  than  toward 
it,  as  might  be  presumed,  so  that  con- 
siderable exploration  by  boring  or  test 
pits  is  desirable  upon  such  rolling  lands. 
This  inversion  of  dip,  and  many  other 
intricate  details  of  soil  formation,  are 
due  to  the  pressure  of  the  ice  sheet  dur- 
ing the  glacial  epoch,  and  to  subsequent 
erosion. 

The  several  different  glacial  invasions 
coming  from  different  sources,  or  from 
different  directions  and  at  different 
times  at  least,  have  also  complicated  our 
soil  conditions,  and  are  a  great  study  in 
themselves,  not  to  be  treated  at  great 
length  in  a  paper  of  this  kind.  Suffice  it 
to  say  that  the  drainage  engineer  should 
inform  himself  as  much  as  possible  about 
soil  formations,  soil  characteristics,  and 
when  he  becomes  familiar  with  the  vari- 
ous features  of  soil  in  a  given  locality 
he  will  be  able  to  forecast,  from  surface 
appearances,  some  of  the  peculiar  and 
well  defined  characteristics  of  soil  strata 
wherever  he  sees  them.  This  statement 
is  especially  true  of  soils  in  the  upper 
Mississippi  Valley,  with  now  and  then 
such  a  notable  exception  that  a  special 
study  should  be  made  of  such  exceptional 
features. 

Depth  of  Drains 

The  depth  at  which  tile  drains  are  laid 
or  should  be  laid  is  dependent  largely 
upon  the  character  of  the  soil.  Usually 
the  tiles  work  best  when  laid  just  a  few 
inches  below  the  base  of  the  soft,  water- 
bearing stratum,  and  within  the  hard  bot- 
tom below  it;  but  it  is  evident  that  with 
a  drain  laid  to  a  regular  gradient  this  is 
rather  difficult  always  to  accomplish  and 
keep  upon  straight  lines,  hence  the  more 
need  for  the  test  pits  and  a  study  both 
of  topography  and  soil  strata.  Where  the 
topography  is  rather  precipitous,  contour 
lines  close  together  upon  the  plat,  the 
cutting  of  the  contours  at  right  angles 
may  not  be  the  most  desirable  method  of 
location  of  the  drains.  It  frequently  hap- 
pens that  a  direction  oblique  to  that  of 
the  contours  may  give  the  best  results, 
and  if  a  single  drain  does  not  cut  off 
all  the  seepy  places  the  next  parallel 
drain  will  do  so.  If  I  have  made  it  plain 
that  considerable  study  of  soil  conditions 
and  topography  are  worth  while  in  a  tile- 
drainage  project,  I  have  accomplished  my 


purpose,  and  leave  it  to  the  ingenuity  of 
each  individual  drainage  engineer  to 
work  out  for  himself  the  methods  of  de- 
termination. 

As  to  the  depths  at  which  tiles  should 
be  laid,  I  find  that  I  cannot  always  se- 
cure as  great  depth  as  is  desirable,  in 
flat  areas  and  can  secure  too  great  depth 
in  more  rolling  areas  of  land.  In  other 
words,  where  the  tiles  could  properly  be 
laid  to  a  good  depth  the  topography  is 
such  as  not  to  admit  of  it,  and  where  the 
topography  will  admit  of  deep  drains,  as 
on  rolling  lands,  the  soil  conditions  are 
such  that  the  shallower  drains  will  better 
serve  the  purpose.  I  think  most  drainage 
engineers  have  found  this  true.  Now,  as 
to  what  depth  and  space  intervals  are 
best — each  drainage  area  is  a  separate 
study  by  itself,  and  no  one  can  say,  ex- 
cept by  a  study  of  all  the  conditions,  or 
by  experiment.  I  have  laid  tile  drainage 
systems  with  laterals  spaced  200  ft.  apart 
and  secured  fairly  complete  drainage 
upon  rather  flat  land  with  very  friable 
soils.  Again,  I  have  laid  the  tiles  132  ft. 
to  140  ft.  apart  upon  rather  rolling  lands 
and  afterwards  found  it  necessary  to  dou- 
ble up  by  laying  one  new  drain  between 
each  of  the  two  older  drains,  to  accom- 
plish the  same  result.  Upon  the  rolling 
lands  the  soil  is,  most  generally,  not  so 
friable  as  upon  the  flatter  lands.  Also, 
a  drain  laid  upon  a  hill  slope  does  not 
reach  out  far  to  draw  the  water  upon  the 
down-hill  side,  hence  the  spacing  must 
be  close  enough  so  that  the  contiguous 
drain  will  draw  the  water  from  the  soil 
upon  its  up-hill  side,  from  near  the  lo- 
cality of  the  next  drain.  Again,  a  study 
of  each  area  is  a  necessity  to  be  able  to 
properly  design  the  system  and  to  de- 
termine the  distance  apart  of  the  drains. 
Inlets  and  Catch  Basins 

In  many  localities  where  surface  run- 
off is  great,  it  will  be  found  necessary 
to  install  inlets  and  catch  basins.  This 
is  especially  true  of  the  more  rolling 
lands,  where  small  branch  drains,  ditches, 
and  water-ways  have  been  made  or 
washed  out  by  erosion.  Upon  such  lands 
the  soil  and  sub-soil  are  frequently  im- 
pervious, or  partly  so.  The  water  cannot 
percolate  down  to  the  tiles  as  rapidly  as 
it  falls  during  heavy  rains  or  in  melting 
snows.  It  forms  rivulets  and  washes 
away  the  top  soils,  and  impoverishes  the 
land.  A  catch  basin,  usually  dug  circu- 
lar like  a  well,  lined  with  brick  or  con- 
crete, with  its  base  also  lined,  and  made 
from  2  to  8  ft.  deeper  than  the  outgoing 
tile  drain  to  form  a  silt  basin,  should  be 
installed  at  fence  lines  where  possible,  so 
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as  to  be  least  subject  to  injury  by  stock 
and  from  farming  operations.  Where 
necessary  a  small  pen  can  be  built  to 
protect  it.  These  catch  basins  should 
have  a  grated  iron  frame  and  cover  simi- 
lar to  city  catch  basins,  and,  if  neces- 
sary to  install  in  a  field  under  cultivation, 
may  be  left  several  feet  below  the  gen- 
eral surface,  at  top  of  grate,  and  have  a 
load  of  broken  stone  or  gravel  thrown 
over  the  top  through  which  the  surface 
water  readily  percolates. 

Where  drainage  areas  are  small  a  T 
junction  can  be  placed  vertically  in  the 
tile  drain  and  a  run  of  pipe  carried  up  to 
the  surface,  with  a  grated  iron  cap  and 
cover.  If  in  the  fields  where  they  would 
be  subject  to  being  damaged  or  broken 
they  can  be  covered  with  brick  bats,  tile 
bats,  gravel  or  a  mixture  of  any  of  these, 
and  will  admit  surface  water  and  prevent 
erosion.  It  is  needless  to  say  that  all 
such  devices  for  surface  water  admission 
offer  a  variety  of  forms  of  construction, 
depending  as  to  economical  qualities  upon 
the  conditions  in  the  locality.  But  it  is 
more  economical  in  the  end  to  provide 
some  durable  design  which  will  not  readi- 
ly decay,  such  as  concrete,  iron,  stone,  or 
vitrified  clay  pipe. 

Where  a  system  of  water  inlets  or  catch 
basins  is  designed  as  a  part  of  the  sys- 
tem of  drainage,  it  is  evident  that 
greater  run-off  must  be  provided  for  than 
if  merely  drainage  by  percolation,  and  the 
tile  laterals  and  mains  must  be  increased 
in  size  to  allow  for  this,  or  otherwise  the 
basins  and  inlets  will  not  accomplish 
their  purpose,  to  prevent  soil  erosion. 

Rainfall  and  Run-off.     Sizes  of  Tile 
Drains 

Just  how  large  a  drain  should  be  to 
serve  a  certain  area  is  quite  a  nice  lit- 
tle problem  in  itself.  It  has  often  been 
solved  by  guess,  by  engineers  atid  others. 
The  land  owners  who  pay  the  expenses 
often  determine  upon  the  sizes  to  be  in- 
stalled, but  the  engineer  is  usually  called 
upon  to  use  his  skill  and  judgment  in 
deciding  the  kind,  sizes,  and  character 
of  drains  needed.  I  note  with  gratifica- 
tion that  those  engineers  who  depend 
largely  upon  guess  work  are  dropping  by 
the  wayside,  and  the  engineers  who  de- 
termine facts  by  reasoning  and  by  scien- 
tific investigation  are  coming  into  favor, 
for  the  employing  public  is  learning  to 
appreciate  experience,  education,  and 
scientific  design,  in  all  fields  of  endeavor. 

The  study  of  rainfall  is  a  great  topic. 
In  the  state  of  Illinois  the  variations 
of  annual  precipitation  are  as  great  as 
14  ins.,  which   i.-;  "?,"r   nf  normal  precipi- 


tation in  this  state.  The  rainfall  records 
of  the  U.  S.  Weather  Bureau  show  as 
much  as  11  or  12  ins.  rainlall  in  24  hours 
in  restricted  areas,  and  in  uu'isual  floods. 
The  run-off  records  in  the  sial^  vary 
from  practically  zero  to  as  >;reat  as  5 
ins.  in  24  hours.  By  taking  the  extremes 
in  any  case  we  can  arrive  at  no  .?afe  and 
sane  conclusion  as  to  how  mu  .  run-off 
to  provide  against  in  designing  a  sys- 
tem of  tile  drainage.  We  depend  largely 
upon  experiment  and  former  experiences 
as  to  what  is  feasible  and  proper  to  pro- 
vide for. 

(To   be   Concluded   in   October  Issue.) 


ENGINEERING  FEATURES  OF 

STATE  PARK  AT  GRAND 

HAVEN,  MICHIGAN 

By    William   M.    Conley,   County   Road   Com- 

imssioner,  Ottawa  County^  Grand 

Haven,  Mich. 

By  the  action  of  the  City  of  Grand 
Haven  in  presenting  a  valuable  10-acre 
park  site  along  the  shore  of  Lake  Michi- 
gan to  the  Michigan  State  Park  Commis- 
sion motorists  have  been  given  direct  ac- 
cess to  the  beach  over  paved  roads,  park- 
ing space  has  been  provided  close  to  the 
shore  line  for  hundreds  of  cars  and  a  de- 
lightful playground  has  been  opened  to 
the  thousands  of  tourists  who  flock  to 
Michigan  every  summer.  The  Grand 
Haven  park  consists  of  10  acres  of  broad, 
clean  sand  beach,  located  at  the  terminus 
of  Trunk  Line  Highway  No.  16  and  along 
Trunk  Line  Highway  No.  11,  the  latter 
being  known  as  West  Michigan  Pike,  both 
highways  being  paved  down  to  the  en- 
trance to  the  park. 

At  most  points  nature  has  barred  access 
to  the  beaches  through  the  great  bluffs 
and  huge  sand  dunes.  The  Grand  Haven 
State  Park  is  one  of  the  few  points  where 
public  improvements  have  been  carried 
on  to  an  extent  that  has  overcome  these 
barriers  and  the  tourist  easily  reaches  the 
lake  over  a  fine  pavement.  Private  inter- 
ests heretofore  have  monopolized  the  more 
accessible  points  on  the  lake  front  and 
the  movement  of  the  State  Park  Commis- 
sion is  regaining  the  privileges  which 
never  should  have  been  denied  the  public. 

The  paving  at  the  State  Park  for  the 
accommodation  of  the  many  visitors  con- 
sists of  a  great  concrete  oval  2,100  ft.  in 
length  with  a  paved  width  of  25  ft.  to  be 
ultimately  widened  to  50  ft.  Parking 
space  for  automobiles  is  provided  around 
the  entire  oval  and  2.500  cars  were  parked 
there  llie  first  Sunday  following  the  open- 


100 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LXI,  No.  S 


ing  day.     The  park  was  opened  June  26, 
1921. 

The  ultimate  plans  of  the  local  park 
commission  include  the  erection  of  bath 
houses,  comfort  stations,  playground 
equipment  and  a  commodious  shelter 
house.  A  life-saving  patrol  of  some  kind 
will  be  established  for  the  protection  of 
the  thousands  of  bathers.  A  landscape 
architect  has  in  charge  the  beautification 


r" 


der  the  efficient  management  of  Paul  R. 
Taylor,  City  Manager.  A  program  of  pav- 
ing has  been  laid  out  two  years  ahead  and 
the  City  Plan  Commission  has  tentative 
plans  considerably  beyond  that  period. 

The  construction  of  the  State  Park  at 
Grand  Haven  is  only  a  part  of  a  large 
plan  laid  out  by  the  Michigan  State  Park 
Commission  of  which  Mr.  Fred  Pantlind, 
of  Grand  Rapids,  is  an  aggressive  mem- 
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DR-VWIXG   OF   THE    STATE    PAPaC   AT    GRAND   H.WIiN,    MICHIGAN. 


of  the  park  by  planting  ornamental  shrub- 
bery and  such  trees  as  can  be  induced  to 
grow  in  the  clean,  smooth  sands  common 
to  the  Lake  Michigan  beaches.  The  pres- 
ent city-county  highway  connecting  with 
this  park  will  ultimately  be  projected  as 
a  boulevard  northerly  and  easterly  to 
form  a  concrete  loop  about  the  city  and 
will  provide  a  choice  of  routes  to  the 
park. 

Ottawa  County  has  a  great  building  pro- 
gram of  concrete  roads  under  way.  This 
season  will  see  the  completion  of  the  con- 
crete paving  from  Grand  Haven  to  Hol- 
land, a  distance  of  22  miles.  From  Grand 
Haven  to  Grand  Rapids,  a  large  part  of 
the  distance  will  be  paved  during  the  sea- 
son, the  distance  being  32  miles.  Mus- 
kegon lies  12  miles  north  of  Grand  Haven 
and  a  fine  highway  connects  the  two 
cities.  The  City  of  Grand  Haven  is  now- 
paving  its  streets  with  concrete  exclusive- 
ly and  the  paving  laid  more  than  seven 
years  ago  is  still  in  excellent  condition. 
The  paving  is  done  by  force  account  un- 


ber.  The  Ottawa  County  Road  Commis- 
sion encourages  and  lends  its  aid  to  all 
public  improvements  that  in  any  way 
benefit  the  motoring  public  and  it  has 
been  an  important  factor  in  this  particu- 
lar instance. 


PROTECTING  PAVEMENTS  ON  CAR 
IRACK  STREETS 

By  H.  A.  Nunlist,  Consulting  Engineer,  1309 
Traction  Bldg.,  Cincinnaci,  Ohio 

When  a  city  is  ready  to  proceed  with 
the  improvement  of  its  street  car  streets, 
the  car  company  frequently  is  not  finan- 
cially able  to  carry  on  the  improvement 
of  its  right-of-way.  The  result  is  to  delay 
the  improvement  until  such  time  as  the 
company  feels  it  can  conveniently  stand 
this  added  expense.  In  many  cases  the 
tendency  to  delay  reconstruction  is  aug- 
mented by  the  fact  that  the  rails  are  in 
daily  use,  no  consideration  being  given  to 
the  public  using  the  pavement  outside  of 
the  rails. 
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SHOWING  GRANITE  HEADER  IN  PLACE— CAR  TRACK  PAVING  NOT  DISTURBED 
—AND  POURING  TEXACO  NO.  39  ASPHALT  FILLER  ON  CARTHAGE  PIKE,  ST. 
BERNARD.    OHIO. 


Work  at  Nortoood,  Ohio 
For  a  number  of  years  the  principal 
street  in  the  city  of  Norwood,  Ohio,  was 
badly  in  need  of  improvement.  It  was 
very  difficult  to  get  the  city  and  street 
railway  oflScials  together.  In  1915  plans 
and  specifications  were  prepared  by  the 
city  engineer  for  permanent  improvement 
of  the  city's  section  of  the  street,  and  his 
solution  of  the  problem  has  proved  so 
satisfactory  that  many  engineers  else- 
where are  employing  the  same  method. 

A  granite  header  was  placed  at  the  end 
of  the  ties  on  a  concrete  bed  6  ins.  deep. 
The  header  was  placed  to  act  as  a  curb 
to  hold  the  street  pavement  in  place,  and 
work  progressed  in  the  same  manner  as 
paving  a  narrow  street.     Later  the  street 


car  section  of  waterbound  macadam  was 
easily  Improved. 

The  granite  header,  4  by  10  ins.,  and  in 
sections  of  from  3  to  5  ft,  long,  not  only 
solved  the  engineer's  problem  of  satis- 
factorily improving  this  section  of  the 
street,  but  it  also  demonstrated  conclu- 
sively that  the  street  car  company  could 
carry  on  the  improvement  of  its  right-of- 
way  without  disturbing  the  adjacent  pave- 
ment in  any  way.  Not  only  was  the 
pavement  left  intact  after  the  street  car 
section  repairs  had  been  made,  but  the 
header  effectively  served  to  limit  the 
shock  due  to  the  impact  of  the  moving 
street  cars  because  of  uneven  rail  joints, 
flat  wheels,  etc. 


CARTHAGE3  PIKE.  ST.  BERNARD,  OHIO,  SHOWING  NEW  GRANITE  PAVEMENT 
WITH  GRANITE  HEADER  AND  TEXACO  ASPHALT  FULLER,  WITH  OLD  CAR  TRACK 
PAVING   LEFT    UNDISTURBED. 


102 


MUNICIPAL    AND    COUNTY    ENGINEERING         Vol.  LXI,  No.  3 


At  Chicago,  111.,  and  St.  Bernard,  Ohio 
The  city  of  Chicago  employed  the  gran- 
ite header  in  1919  with  such  success  that 
the  Board  of  Local  Improvements  now  re- 
quires a  header  on  all  street  paving  im- 
provements carrying  street  car  rails. 

The  city  of  St.  Bernard,  Ohio,  is  well 
pleased  with  the  repaving  of  Carthage 
Pike,  the  main  thoroughfare  of  the  city, 
■which  work  is  being  carried  on  without 
the  street  car  company  repaving  its  sec- 
tion of  the  street.  The  joints  of  the  pave- 
ment are  being  filled  with  Texaco  No.  39 
asphalt  filler  to  insure  a  water  tight  joint 
and  also  to  allow  for  expansion  and  con- 
traction of  the  header  due  to  tempera- 
ture changes. 

What  the  Granite  Header  Provides 
The    granite    header    provides    for   the 
following: 

First.  The  reconstruction  of  the  city 
section  of  aj.street  independent  of  street 
railway  company  and  permits  either  in- 
terested party  to  repair  its  pavement  area 
without  interfering  with  the  other. 


with  the  pavement,  and  furnishes  a  uni- 
form surface. 

This  method  of  construction  has  proven 
its  worth,  and  can  be  recommended 
highly. 


PAVEMEXT  RECONSTRUCTION  ON 
WABASH  AVE.,  CHICAGO,  SHOWING 
GRANITE  HEADER  AND  NEW  PORT- 
LAND CEMENT  CONCRETE  BASE  IN 
PLACE,  STREET  CAR  RAILS  AND  PAV- 
ING NOT  DISTURBED. 

Second.  An  insurance  on  the  life  of  the 
city's  section,  as  the  header  serves  to 
limit  the  effect  of  the  street  car  traffic 
shock,  which  has  been  found  very  dam- 
aging to  pavements  where  a  division  of 
sections  is  not  made. 

Third.  City  can  construct  its  section 
without  awaiting  time  for  street  railway 
company  to  finance  its  section. 

Fourth.    The  top  of  the  header  is  flush 


HOW  HALIFAX  WAS  REBUILT 

By  Jacob  L.  Ciane,  Jr.^  Chnrlevouc,  Mich. 

(Editor's  Note — Mr.  Crane  collected  the 
material  for  this  article  while  on  his  town 
planning  trip  through  Canada  and  West- 
ern Europe,  editorial  reference  to  which 
was  made  in  the  March,  1921,  number  of 
this  magazine.  While  Mr.  Crane  is  still 
abroad,  correspondence  to  the  address 
above  given  will  be  brought  to  his  atten- 
tion). 

Under  the  administration  of  the  Hall- 
fax  Relief  Commission  nearly  thirty  mil- 
lion dollars  have  been  expended  in  tem- 
porary and  permanent  relief;  in  re-plan- 
ning the  325-acre  devastated  area;  re- 
building nearly  600  destroyed  houses; 
completing  about  15,000  repair  jobs;  and 
adjusting  over  10,000  personal  claims.  In 
pddition  to  its  magnitude,  the  reconstruc- 
tion work  is  notable  because  it  has  great- 
ly improved  the  character  of  the  ruined 
area  by  the  scientific  re-planning  of  the 
streets  and  by  the  construction  ofbetter- 
situated  and  better-designed  houses  in 
place  of  the  destroyed  ones. 

In  the  explosion  which  occurred  De- 
cember, 1917,  in  the  Halifax  harbor,  1,600 
people  were  killed,  6,000  injured,  1,600 
buildings  were  destroyed,  and  upwards  of 
12,000,  within  a  radius  of  16  miles,  were 
damaged.  An  entire  section  of  the  town 
was  utterly  wiped  out.  The  British  Gov- 
ernment, the  Canadian  Government,  and 
private  subscription  (including  large 
sums  from  the  United  States)  made  up 
a  relief  fund  of  $29,000,000.  A  special  Act 
of  the  Canadian  Federal  Government  In- 
ccrporated  the  Halifax  Relief  Commis- 
sion to  administer  this  fund,  and  en- 
dowed it  with  unusual  powers  for  expro- 
priating and  re-planning  land. 

Under  this  Commission  the  usual  pro- 
cedure following  disasters,  in  which  the 
opportunity  to  rebuild  well  has  not  been 
utilized,  was  abandoned.  Instead  of  pay- 
ing damages  to  owners  of  ruined  prop- 
erty, the  Commission  bought  or  expropri- 
ated enough  of  the  ruined  area  to  control 
its  new  development,  and  re-planned  and 
re-built  it  according  to  a  thorough  and 
comprehensive  plan.  The  old  streets  had 
been  wastefully  and  inconveniently  laid 
out  according  to  the  usual  rectangular 
plan:     some    wide    avenues    ran    straight 
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Maintaining  a  Busy 
New  York  Highway 
at  Small  Cost — 

WITH  its  eight  miles  of  Tarvia  pavement, 
the  Grand  Concourse  and  Boulevard  in 
New  York  City  is  the  favorite  route  of  thousands 
of  motorists  bound  to  and  from  the  suburban 
districts  lying  north  and  east  of  the  city.  It  is 
free  from  mud  in  winter,  spring  and  fall — free 
from  dust  in  summer — never  "sticky" — smooth 
and  firm  all  the  time. 

Yet  this  Tarvia  pavement  represents  a  very 
small  investment. 

Ten  years  ago,  the  old  macadam  was  broken  up, 
resurfaced,  and  treated  with  " Tarvia-A,"  at  a 
total  cost  of  about  one  dollar  per  square  yard. 

Despite  the  severe  service,  only  minor  repairs 
and  occasional  treatments  with  "TarTia-B"  have 
been  required  to  keep  the  roadway  in  first  class 
condition.  This  maintenance,  including  all  repairs, 
over  the  eight-year  period,  has  averaged  less  than 
four  cents  per  square  yard  atinually. 

These  figures  are  striking  evidence  of  the  econ- 
omy ot  Tarvia  for  road  maintenance. 

Booklets  describing  the  various  uses  of  Tarvia 
free  on  request. 


For  Road  Construction 
Repair  and  Maintenance 


S.lt  L.i--C.n 
TMC  BARBETT  COMPANY,  Um-.d 


In  writing  to  advertiaer*  please  mention    Municipai.    and    Countt    Enqineerino 
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against  grades  as  high  as  20  per  cent,  and 
the  ma.ximum  grades  of  the  nine  principal 
east  and  west  streets  were  8,  10,  11,  12,  13, 
14,  15,  18  and  20  per  cent;  the  approach 
to  the  center  of  the  district  was  round- 
about and  over  an  alternation  of  flat  steep 
grades;  advantage  had  not  been  taken  of 
the  splendid  site  overlooking  the  harbor; 
and  lot  subdivisions  were  standardized 
without  regard  to  use  or  the  character  of 
the  site. 

Re-planning  is  always  expensive  and 
wasteful  in  its  re-distribution  of  values, 
the  price  which  must  be  paid  for  lack  of 
planning  in  the  first  place;  but  on  the 
whole  there  could  scarcely  have  been  a 
more  economical  plan  for  Halifax  than 
the  one  proposed.  Of  508,370  sq.  ft.  of 
land  included  in  the  new  diagonals,  cen- 
tral square,  etc.,  433,140  sq.  ft.  can  be 
saved  in  streets,  waste  land,  etc.,  which 
may  be  converted  into  building  land.  The 
balance  is  but  75,230  sq.  ft.  No  radical 
change  could  be  made  in  the  old  rectan- 


The  design  and  construction  of  the 
buildings  was  taken  up  in  the  same  way. 
Ross  and  McDonald;  of  Montreal,  archi- 
tects, devised  plans  which  meet  the  fin- 
ancial requirements  of  the  development 
and  at  the  same  time  afford  greater  va- 
riety, interest,  and  attractiveness  to  the 
district  than  it  formerly  possessed. 
Houses  better  situated  and  more  attrac- 
tive than  those  renting  at  from  *20  to  |40 
a  month  in  other  parts  of  the  city  can  be 
had  here  for  from  $18  to  $25.  Part,  but 
by  no  means  all,  of  this  difference  has 
been  written  off  the  books  of  the  Relief 
Commission  as  excess  charges  due  to  the 
maximum  prices  at  which  the  work  was 
done.  All  of  the  houses  will  eventually 
be  sold,  first  choice  being  given  to  for- 
mer residents  of  the  district.  Many  are 
built  of  a  not  un-attractive  compressed 
concrete  block  with  granite  facing  and 
with  stucco  or  frame  second  stories,  as 
shown  in  the  accompaning  view. 

The  325  acres  along  the  harbor,  being 
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A  REBUILT  AR^K  IN  HALIFAX,  NOVA  SCOTIA,  SHOWING  HOUSES  OF  CON- 
CRETE BLOCK.  STUCCO  AND  FRAME  CONSTRUCTION.  THIS  IS  THE  NEW  COLONY 
OF   WORKMEN'S   HOMES. 


gular  plan  without  scrapping  expensive 
local  improvements,  but  with  as  little  vio- 
lence as  possible  to  the  old  system,  the 
new  system  is  planned  to  secure  easy  cir- 
culation of  traffic  and  proper  distribution 
of  the  density  of  building;  the  overwide 
streets  are  narrowed  and  the  houses  set 
back;  two  new  diagonals  at  grades  under 
5  per  cent  lead  to  adjoining  regions  from 
the  center  of  the  development  and  con- 
verge in  a  central  square  around  which 
the  principal  public  buildings  are  to  be 
erected,  and  which  is  an  important  dis- 
tribution center  for  traffic  from  all  direc- 
tions; a  convenient  location  is  made  for 
trolley  service;  excellent  sites  are  pro- 
vided for  stores  and  for  school  houses  and 
other  public  buildings;  the  advantages  of 
the  town's  site  are  better  used  by  studied 
situation  and  orientation  of  buildings;  a 
fine  hill  site  is  reserved  for  a  park;  and 
one  district  which  had  been  mostly  occu- 
pied by  "shambles"  was  re-planned  for 
multiple-type  workmen's  houses. 


re-built  under  the  direction  of  the  Halifax 
Relief  Commission,  are  incorporated  as 
part  of  the  city  plan  now  being  completed 
for  the  remaining  3,960  acres  of  Halifax, 
by  the  Town  Planning  Board,  assisted  by 
Mr.  Thomas  Adams,  Town  Planning  Ad- 
visor of  the  Dominion  Bureau  of  Conser- 
vation. The  planning  of  the  region  sur- 
rounding the  city  is  under  direction  of 
the  Halifax  County  Council,  which  has 
prepared  four  schemes  to  take  care  of  an 
area  totalling  18,138  acres.  The  rebuild- 
ing of  Halifax  is  giving  most  effective 
practical  demonstration  of  town  planning 
values.  Instead  of  the  uneconomical  and 
commonplace  type  of  development  found 
in  most  of  Halifax,  and  in  most  areas  re- 
built after  catastrophes,  the  development 
of  this  area  possesses  decided  advantages 
in  economy,  appearance,  and  convenience 
of  use.  Mr.  Wm.  E.  Tibbs  is  manager  for 
the  Halifax  Relief  Commission,  and  Pick- 
ens and  Roland,  of  Halifax,  are  supervis- 
ing engineers. 
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WATER  WORKS  SECTION 


USING  ELECTRICALLY  OPERATED 

VALVES  AT  BUFFALO,  N.  Y., 

AND  CAMBRIDGE,  MASS. 

At  Buffalo 

In  1917,  the  Bureau  of  Water,  City  of 
Buffalo,  under  the  able  superintendence 
of  Mr.  George  C.  Andrews,  the  present 
Water  Commissioner,  started  a  campaign 
to  reduce  water  waste  consumption  with 
three  objects  in  view: 

First.  Reduction  in  operating  cost  due 
to  decreased  pumpage. 

Second.  Eliminating  the  necessity  of 
laying  new  feeder  mains,  on  account  of 
the  reduction  In  consumption. 

Third.  To  reduce  the  total  pumpage  to 
a  figure  more  in  keeping  with  that  of 
other  cities,  so  that  a  filtration  plant 
could  be  built  at  a  much  less  expense 
than  would  be  necessary  if  no  control 
were  exercised  over  the  waste  of  water. 


DEAN  VALVE  GATE  POSITION  INDI- 
CATOR USED  FOR  INDICATING  POSI- 
TIONS AT  ANY  DISTANCE  FROM  VALVE. 

Water  is  supplied  to  Buffalo  at  two 
pressures,  the  low,  or  reservoir  service, 
and  high,  or  direct  pumping  service. 

The  low  service  is  connected  with  the 
Prospect  Reservoir  with  a  capacity  of  116 
million  gals,  and  supplies  approximately 
one-quarter  of  the  daily  consumption. 

The  five  pumps  at  the  Col.  Francis  G. 
Ward  Station  are  conuectpd  by  hydraulic- 


ally  operated  valves  with  two  60-in.  dis- 
charge mains,  one  on  the  low  service,  and 
the  other  on  the  high  service.  These  dis- 
charge mains  are  in  turn  connected  with 
36-in.  and  48-in.  mains  in  Front  Ave.,  Sev- 
enth St.,  and  Prospect  Ave.,  so  that  dis- 


DE.'VN  VALVE  CONTROL  FLOOR  STAND 
SHOWING  CONTROL  SWITCHES  IN 
WATERTIGHT    COMPARTMENT. 

charge  from  either  60-in.  main  can  be  put 
on  high  or  low  service  by  operating  the 
necessary  valves. 

Under  ordinary  daily  operation  at  the 
present  time  it  is  necessary  to  operate  one 
of  the  pumps  on  the  high  service  in  the 
Massachusetts  Ave.  Station  in  order  not  to 
overload  the  60-in.  discharge  high  service 
main  at  the  Ward  Station.  Besides  this, 
ample  boiler  reserve  at  the  Massachusetts 
Ave.  Station  is  provided  for  in  order  to 
handle  the  entire  high  pumping  service 
in  case  of  emergency.  This  is  done  on  ac- 
count of  the  fact  that  the  Ward  Station  Is 
dependent  upon  a  single  60-in.  main  for 
its  high  service  discharge,  and  any  fail- 
ure in  this  line  would  leave  three-fourths 
of  the  city  of  Buffalo  gasping  for  water. 

By  closing  three  48-in.  valves,  and  open- 
ing two  36-in.  valves  it  is  possible  to 
change  the  60-in.  discharge  main  in  Jer- 
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sey  Street  from  low  to  high  service,  and 
utilize  il  as  an  auxiliary  high  pressure 
discharge  main. 

By  daily  operation  of  these  valves  It  is 
possible  to  utilize  the  Jersey  Street  main 
for  high  pressure  service  during  the  hours 
of  peak  load,  and  reduce  the  discharge 
materially  through  the  60-in.  discharge 
main  on  Porter  Ave.  In  addition,  it  will 
allow  of  the  maximum  output  of  150  mil- 
lion gallons  per  day  being  obtained  from 
the  Ward  Station  entirely  on  the  high 
pressure  system. 

All  peak  loads  during  80  per  cent  of 
the  year  can  be  met  by  the  Ward  Station 
alone. 

The  Massachusetts  Ave.  Station  fires 
may   be   banked   for    SO   per   cent   of   the 


DEAN  CONTROL  STATION  INCORPORAT- 
ING ElIBRGENCY  FEATURE  LOCK. 

year,  and  the  coal  consumption  may  be 
reduced  from  10  to  15  tons  per  day,  re- 
sulting in  a  reduction  of  the  operating 
cost  in  fuel  alone  of  some  $12,000  per 
year. 

In  order  to  provide  these  conditions,  It 
would  be  necessary  to  either  install  a  new 
60-in.  main,  or  operate  three  48-in.,  and 
two  36-in.  valves  twice  a  day,  which  would 
require  the  services  of  a  large  number  of 
men,  and  consume  considerable  time. 

It  was  finally  decided  that  an  attempt 
would  be  made  to  provide  some  mechan- 
ical operating  device,  so  that  these  valves 
may  be  operated  by  one  man,  without  loss 
of  time,  and  the  Dean  Control  System,  as 
manufactured  by  Payne  Dean  Limited 
was  adopted  for  the  5  valves  in  question. 


and    also    for    10   similar    valves    in    the 
Massachusetts  Ave.  section. 

The  electrical  control  system  is 
unique,  inasmuch  as  there  are  two  cen- 
tralized points  of  control,  one  at  the  Lake- 
view  Ave,  Storehouse,  completely  control- 
ling five  valves  on  Jersey  Street  and  the 
other  control  station  at  the  Massachusetts 
,\ve.  Gate  Keeper's  House,  controlling  the 
10  valves  in  that  section. 

The  problem  of  adapting  a  modern  con- 
trol system  to  old  valves  also  had  to  be 
considered,  as  many  of  these  valves  bore 
no  name  and  no  identification  mark  as  to 
number  of  turns  required  to  operate. 

The  application  of  the  Dean  System  is 
being  made  to  each  valve  without  in  any 
way  shutting  down  the  supply,  and  dur- 
ing the  time  of  construction  the  valves 
may  be  operated  by  hand  in  case  of  emer- 
gency. 

The  location  in  which  the  electrical  op- 
erating device  has  to  work  is  anything 
but  desirable,  since  many  of  the  vaults 
containing  the  valves  are  filled,  or  par- 
tially filled  with  water,  and  further,  the 
Dean  control  units  have  to  withstand  the 
rubbish  and  water  that  escape  into  the 
vault  through  the  manhole  covers.  For 
this  reason  special  attention  is  given  to 
the  design  of  the  units  to  make  them 
positively  waterproof. 

On  Jersey  Street  the  valves  will  be  op- 
erated from  a  pillar  in  the  street,  and  ad- 
jacent to  the  valve,  and  also  from  the 
Lakeview  Storehouse,  each  valve  then 
being  operated  from  two  points  of  con- 
trol. The  Massachusetts  Ave.  valves  are 
all  operated  from  one  point. 

The  cable  conveying  the  current  from 
the  switchboard  to  the  valve  is  all  of  the 
highly  insulated  lead  covered  steel  taped 
type,  buried  about  24  ins.  below  the 
ground  level,  and  provided  with  water- 
proof joints  wherever  it  is  connected  into 
the  controlling  apparatus. 

The  control  units  are  to  operate  on  cur- 
rent provided  by  the  new  turbine  units 
being  installed  at  the  Francis  G.  Ward 
Station.  When  this  system  is  in  opera- 
tion it  will  enable  each  valve  to  be  closed 
within  ten  minutes,  by  merely  touching 
a  lever,  providing  at  the  same  time  in- 
dication by  means  of  lights  showing 
whether  the  valves  are  open  or  closed, 
and  on  one  valve  that  is  used  for  throt- 
tling purposes,  an  improved  Dean  Posi- 
tion Indicator  is  being  installed,  showing 
exact  position  of  gate  during  its  full 
length  of  travel. 

The  installation  is  such  that  the  whole 
series  of  valves  may  be  operated  within  a 
minute  or  so  of  each  other,  and  electrical 
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closing  is  accomplished  by  one  man  in  a 
few  minutes,  whereas  hand  operation 
would  re(inire  the  best  part  of  a  day. 

Also,  in  c<ise  of  leaks  or  breaks,  the  sys- 
tem will  be  utilized. 

At    Cambridge 

Payne  Uean  Limited  recently  completed 
a  rather  unique  installation  for  the  city 
of  Cambridge,  consisting  of  electrically 
operating,  by  means  of  the  Dean  System, 
two  48-in.,  and  one  36-in.  distributing 
valves,  controlling  the  entire  system  of 
supply. 

If  any  trouble  occurs  between  this 
point  and  the  reservoir,  or  the  reservoir 
should  start  leaking,  the  operation  of 
these  valves  within  five  minutes  would 
enable  water  to  be  pumped  directly  into 
the  system,  instead  of  to  the  reservoir. 

These  valves  are  underground,  in  ex- 
tremely wet  pits,  and  are  operated  from 
floor  stands  placed  on  concrete  founda- 
tions. 

The  system  was  not  the  slightest  bit 
disturbed  during  the  installation,  and  op- 
eration was  available  while  tlie  work  was 
being  done. 

The  Control  System  consists  of  standard 
alternating  current  Dean  Units,  mounted 
on  floor  stands,  and  provided  with  ver- 
tical shaft,  which  engages  the  operating 
nut  of  the  valve.     These  stands  are  pro- 


DEAN  E  2  CUNTKOL  UNIT  ATT.\CHED 
TO  RENSSELAER  48-IN.  WATER  VALVE, 
LOUISVILLE,    KY.,    PUMPING  STATION. 

vided  with  mechanical  indicators  showing 
the  position  of  the  gate,  and  the  control 
of  the  valves  is  at  present  obtained  from 
the  adjacent  Weir  House.  Later,  it  is 
proposed  to  effect  control  of  tliese  valves 


from   the  Fresh  Pond   Pumping  Station. 

Mr.  Timothy  W.  Good,  the  general  su- 
Iierintendent,  states  that  this  is  only  the 
beginning  of  the  electrification  of  all  their 
large  gates,  which  they  consider  one  of 
the  most  important  features  of  the  dis- 
tributing system,  not  only  for  the  opera- 
tion of  the  valves  in  case  of  emergency. 


i 

!  ^ 

STREET  FILLER  BOX  STAND  FOR  DEAN 
CONTROL  STATION. 

but  to  keep  the  valves  in  operating  con- 
dition by  periodically  opening  and  closing 
them. 

He  also  states  that  they  are  at  present 
equipping  four  additional  gates  at  the 
Payson  Park  Reservoir  with  Dean  Con- 
trol, contract  for  which  has  been  let,  and 
that  they  hope  to  have  most  of  their  large 
valves  so  equipped  within  the  near  future. 

An  inspection  system  has  been  arranged 
whereby  their  engineer  and  foreman  close 
these  gate  valves  at  least  once  a  week. 


HOW  ST.  PAUL  WATER  DEPART- 
MENT SAVES  $65  PER  DAY  ON 
ROUTINE     CONSTRUCTION 

By  J.  W.  Kelsey,  General  Superintendent  of 
Water  Works,  St.  Paul,  Minn. 

We  are  using  5  Novo  engines  for  vari- 
ous purposes  in  the  St.  Paul  dater  depart- 
ment. One  15  hp.  Novo  engine  is  operat- 
ing an  air  compressor;  another  15  hp.  en- 
■gine  is  operating  a  trench  backfiller,  and 
a  third  15  hp.  engine  is  operating  a  con- 
crete  mixer.      The   other    two   are    2    hp. 
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Novos  on  pump  rigs,  used  to  pump  water 
from  trenches  when  we  are  laying  water 
mains.  The  two  small  ones  have  been  In 
service  7  years,  and  it  was  on  the  basis 
of  their  good  performance  that  we  pur- 
chased the  larger  outfits.  These  have 
been  in  use  from  one  to  two  years. 
Drills  Through  Rock  at  Rate  of  1  Foot 
Per  Minute 

We  are  using  the  air  compressor  rig  on 
Jobs  where  we  are  required  to  lay  water 
mains  and  pipes  through  rock.  In  many 
parts  of  St.  Paul  the  rock  lies  very  close 
to  the  surface,  so  that  it  is  necessary  to 
dig  trenches  through  solid  rock,  some  of 
which  is  limestone  and  some  sandstone. 
In  such  cases,  of  course,  it  is  necessary 
to  resort  to  blasting;  and  it  was  to  drill 
the  holes  for  blasting  that  we  purchased 
the  15  hp.  Novo  engine  operating  an  air 
compressor. 

This  equipment  will  produce  80  cu.  ft. 
of  air  at  100  lbs.  pressure  per  minute. 
Working  at  capacity,  the  unit  will  oper- 
ate a  standard  rock  drill  very  easily,  with 
power  to  spare.  In  the  hardest  lime  rock 
the  average  rate  of  drilling  is  about  1  ft. 
per  minute. 

2  Men  and  Outfit  Replace  IS  Men 

Formerly  we  did  this  work  by  hand; 
but  with  the  air  compressor  and  jack 
hammer  the  two  men  operating  this  rig 
replace  18  men  doing  the  work  by  hand. 
Such  labor  is  paid  for  at  the  rate  of  $4 
to  ?5  per  day.  The  average  is  ?4.50  per 
day,  making  our  sa%-lng  with  the  outfit 
$72  per  day  in  labor  alone. 

The  Novo  engine  is  mounted  on  wheels, 
making  it  easy  to  transport  to  any  part 
of  the  city.  This  Is  very  essential,  as 
our  work  takes  us  to  different  districts. 
An  electric  driven  compressor  would  be 
out  of  the  question,  because  it  is  often 
impossible  to  plug  in  on  current.  In  the 
same  way  a  steam  compressor  could  not 
be  practical  because  its  excessive  weight 
would  make  it  too  hard  to  carry  around. 
Pipe  Laid  Through  Rock  ni  Winter 

A  great  deal  of  our  pipe  laying  work 
in  rock  is  done  in  the  winter  time,  be- 
cause it  is  just  as  difficult  to  cut  through 
rocks  in  the  summer  as  it  is  in  winter. 
The  Novo  engine  has  proved  absolutely 
frostproof;  but  the  compressor  rig  being 
water  cooled,  requires  special  care  in  cold 
weather. 

The  trench  backfiller  is  used  to  fill  in 
the  trench  after  the  pipes  are  laid.  The 
outfit  consists  of  the  15  hp.  Novo 
equipped  with  a  double  drum,  drag  line 
and  scraper  with  a  30-ft.  boom.  The  ca- 
pacity of  the  scraper  is  about  1  yard. 
On  this  work  the  Novo  outfit  is  set  up  on 


one  side  of  the  trench  and  the  scraper  on 
the  other. 

Replaces  6  Men  and  3  Teams 

It  Is  a  one-man  operated  machine,  and 
very  flexible  in  its  manipulation,  as  It  is 
mounted  on  multipedal  tread.  As  the  men 
say,  "It  can  be  turned  on  a  nickel."  It 
is  capable  of  doing  the  work  of  about  3 
teams  with  drivers,  and  3  additional  men 
necessary  to  hold  the  scraper  when  horses 
are  used.  This  outfit  is  capable  of  back- 
filling a  trench  8  ft.  deep  and  an  average 
of  3  ft.  wide  at  the  rate  of  about  110  ft. 
per  hour.  This  makes  its  capacity  2,640 
cu.  ft.  per  hour. 

When  using  horses  this  is  very  tedious 
work,  and  in  hot  weather  both  drivers 
and  horses  suffer  considerably.  The  Novo 
makes  this  work  easier  for  everybody,  be- 
sides saving  us  considerable  in  wages  and 
the  hiring  of  teams.  By  the  use  of  this 
equipment  we  have  displaced  3  men  and 
three  2-horse  teams  with  drivers. 

Our  machines  do  not  work  every  day, 
but  the  compressor  averages  about  7  full 
months  a  year,  and  the  backfiller  about 
6  full  months.  The  cost  of  repairs  on 
either  outfit  does  not  average  over  J50 
a  year.  The  average  life  of  either  ma- 
chine should  be  at  least  4  years.  At  the 
end  of  that  period  it  will  be  traded  in 
toward  a  new  one. 

Sates   $65  Per  Day 

Figuring  wages  at  $4.50  a  day  for  the 
operator  and  $4.50  for  the  helper,  the  cost 
of  operating  the  Novo  compressor  outfit 
is  $15.29  a  day,  including  $9  a  day  for 
wages  of  the  two  men  required.  The  en- 
gine averages  lH  gals,  of  gasoline  per 
hour  of  operation.  As  the  two  men  with 
the  compressor  outfit  do  the  work  of  9 
times  as  many  men  working  by  hand,  it 
effects  a  saving  of  $65  daily  on  this  kind 
of  work. 

The  cost  of  operating  the  trench  back- 
filler is  $14.86  per  day,  including  the 
wages  of  the  one  man  required  to  operate 
it.  As  this  outfit  is  replacing  6  men  and 
3  teams,  it  is  easily  saving  the  depart- 
ment $30  a  day  over  the  use  of  teams. 
As  it  handles  2.640  cu.  ft.  per  hour,  the 
operating  cost  is  .07  cents  per  cu.  ft. 

Novo  engines  are  very  simple  of  con- 
struction, so  that  a  man  with  any  knowl- 
edge of  gasoline  engines  can  operate  them 
efficiently.  We  have  had  very  few  re- 
pairs to  make;  but  when  the  engine  does 
need  attention  it  is  easy  to  handle.  As 
there  are  only  two  castings  to  a  Novo, 
we  can  get  any  part  off  and  on  again  in 
a  short  time.  The  valves  are  easily  ac- 
cessible, and  the  ignition  system  is  so 
simple  that  timing  it  causes  little  trouble. 
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ELEVATED     REINFORCED     CON- 
CRETE   WATER    TANK    RE- 
DUCES INSURANCE  RATE 
IN  YORKTOWN,  TEXAS 

By  W.  L.  Simpson,  Consulting  Engineer,  414 

National  Bank   of  Commerce  Bldg., 

San  Antonio,  Texas 

An  elevated  reinforced  concrete  water 
tank  with,  a  capacity  of  66,000  gals.,  re- 
cently completed  in  Yorktown,  Texas,  has 
reduced  the  insurance  key  rate  for  the 
town,  resulting  in  reduced  insurance 
rates  for  every  building  in  that  city.  This 
Is  due  to  the  increased  water  pressure 
made  possible  by  the  tank. 

At  the  same  time  that  the  tank  was 
under  construction  an  extension  was  made 
to  the  8-in.  water  supply  main  and  other 
improvements  were  made  to  the  water 
supply  system.  The  entire  project,  includ- 
ing the  elevated  tank,  cost  less  than  $15,- 


REINFORCED  CONCRETE  66.000  GAL,. 
TANK  AND  TOWER  AT  YORKTOWN, 
TEXAS. 

000.  This  is  a  small  price  to  pay  for  a 
first-class  water  supply,  better  fire  protec- 
tion and  lower  insurance  rates.  The  ac- 
companying illustration  is  from  a  photo- 
graph taken  just  after  the  tank  was  com- 
pleted. 

The  foundation  for  the  tower  was  car- 
ried 7  ft.  below  the  ground  line.  The 
height  of  the  tower  from  ground  to  plat- 
form is  79  ft.  The  tank  itself  is  21  ft.  in 
diameter  and  28  ft.  deep,  making  a  total 
height  of  107  ft.     The  columns  are  25  ft. 


apart  at  the  base  and  15%  ft.  at  the  top. 
The  tank  platform  is  27  ft.  in  diameter. 

The  water  supply  for  this  system  is  ob- 
tained by  pumping  from  deep  wells  driven 
to  sand,  in  which  the  water  rises  to  with- 
in a  few  feet  of  the  surface.  This  elevated 
tank  Is  a  new  departure  in  this  section  of 
the  country.  It  seems  to  be  an  ideal  ar- 
rangement for  a  small  city  and  will  no 
doubt  lead  to  similar  projects  in  other 
communities,  as  the  people  of  Yorktown 
consider  it  a  good  investment. 

The  tank  and  water  supply  extensions 
were  designed  by  the  writer's  firm.  The 
contractor  was  Henry  Schoenfeld,  of  San 
Antonio,  Texas. 


THE  USES  OF  LIME  IN  WATER 
PURIFICATION 

By  C.  Arthur  Brown,  Chiitf  Engineer,  Engi- 
neering   Bureau — Water    Purification, 
American  Steel  <£   Wire  Co.,  New 
Yory,    N.    Y. 

Approximately,  there  are  1,015  filter 
plants  in  the  United  States  and  114  In 
Canada,  purifying  municipal  water  sup- 
plies. There  are  about  40  plants  in  the 
U.  S.  using  chemical  coagulation  without 
filtration,  the  number  in  Canada  being 
unknown. 

Approximately,  the  tonnage  of  caustic 
lime  used  for  this  purpose  in  the  U.  S. 
is  55,000  tons  per  annum.  This  is  ab- 
sorbed by  about  120  plants. 

Using  the  same  ratio  and  assuming  30 
per  cent  of  our  municipal  systems  might 
be  induced  to  use  this  material,  the  ton- 
nage of  caustic  lime  would  be  185,000  tons 
per  annum. 

Assuming  40  per  cent  of  these  plants 
using  lime,  the  consumption  would 
amount  to  247,000  tons  per  annum. 

A  rather  careful  survey  of  the  possi- 
bilities would  seem  to  indicate  that  be- 
tween 30  and  40  per  cent  of  the  water 
purification  systems  in  this  country  might 
use  lime  advantageously. 

If  we  assume  the  .growth  in  the  build- 
ing of  water  purification  plants  to  follow 
the  curve  of  the  last  ten  years,  the  eon- 
sumption  in  1931  might  reach  a  total  of 
346,000  tons  per  annum,  which  is  the  max- 
imum which  we  reasonably  could  hope  to 
attain. 

It  should  be  remembered  that  the  use 
of  lime  for  this  purpose  does  not  date 
back  many  years.  The  first  complete 
softening  plant  for  municipal  use  was 
designed  by  the  speaker  in  1902  for  Ober- 
lln,  Obio. 
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Advantages    and   Disadvantages    of    Iron 
and  Lime  Process 

In  this  connection,  the  advantages  and 
disadvantages  to  be  expected  from  the 
use  of  the  iron  and  lime  process  of  water 
purification  play  a  very  Important  part 
That  advantages  and  disadvantages  do 
exist  cannot  be  disputed  but,  with  the 
proper  use  of  the  process,  the  advantages 
are  greater  than  the  disadvantages,  even 
to  a  greater  extent  than  is  believed  gen- 
erally. 

There  are  some  waters  with  which  this 
process  is  not  well  adapted  to  produce 
the  most  satisfactory  results,  but  this 
holds  true  of  all  other  processes  of  water 
purification.  Where  the  process  can  be 
used  to  advantage,  the  type  of  water  being 
adapted  to  its  use,  the  benefits  to  be  de- 
rived are  as  follows: 

Advantages 

Any  chemical  method  using  two  chemi- 
cals will  be  more  flexible  and  will  meet 
more  different  conditions  than  a  similar 
process  using  only  one  chemical.  Thus, 
in  the  use  of  this  process,  it  is  feasible 
to  meet  more  varying  conditions  and  pro- 
duce a  result  in  the  purified  water  which 
will  vary  within  wider  limits  than  if  we 
were  trying  to  use  a  coagulant  alone. 

If  it  be  desirable  to  soften  the  water, 
this  can  be  done,  while  if  it  be  desired 
to  leave  the  water  with  the  same  degree 
of  hardness  as  it  naturally  carried,  this 
likewise  can  be  done,  or  if  it  be  thought 
advisable  partially  to  soften,  this  pro- 
cedure can  be  made  effective.  If  the  raw 
water  be  very  turbid,  it  is  usually  possible 
to  use  a  larger  amount  of  lime  and  save  on 
the  more  expensive  coagulant,  sulphate  of 
iron.  If  the  conditions  are  such  that  con- 
siderable quantities  of  lime  cannot  be 
used  without  other  difficulties,  it  is  feasi- 
ble to  use  more  iron  sulphate  and  secure 
proper  results  in  this  manner. 

A  soft  water  is  more  desirable  than  a 
hard  water  for  most  commercial  and  all 
domestic  uses.  The  ability  to  soften  or 
partially  soften  a  water  by  the  use  of  this 
process  is  very  desirable.  Some  of  the 
advantages  of  soft  water  may  be  men- 
tioned : 

Advantages  of  Soft  Water 

In  many  chemical  processes,  a  soft 
water  is  very  advantageous.  For  steam 
generation  it  is  much  to  be  preferred. 
For  laundry  purposes  a  soft  water  Is 
very  economical,  saving  much  soap.  It 
is  much  more  economical  to  use  for  tea 
and  coffee.  Vegetables,  cereals,  and  meats 
cooked  in  soft  water  are  more  nutritious 


and  of  better  taste  than  those  cooked  in 
hard  water. 

The  life  of  linen,  cotton,  silk,  and  wool- 
en goods  is  largely  prolonged  by  washing 
them  in  a  soft  water,  rather  than  in  hard 
water. 

Where  two  materials  of  different  vibra- 
tory rate  are  brought  into  close  contact, 
the  difference  in  the  vibratory  rate  of  the 
two  tend  towards  the  fatigue  of  both. 
Thus,  If  a  mineral  matter  having  a  low 
vibratory  rate  is  brought  into  intimate 
contact  with  a  vegetable  fiber  possessing 
a  higher  rate  of  vibration,  the  conflict  in 
the  vibratory  rates  of  the  two  has  a  ten- 
dency to  fatigue  and  wear  out  both  of  the 
materials. 

If  a  vegetable  fiber  is  brought  into  in- 
timate contact  with  an  animal  fiber,  the 
lower  rate  of  vibration  of  the  vegetable 
fiber  reacts  unfavorably  on  both,  tending 
to  fatigue  both. 

Where  a  hard  water  is  used  to  cleanse 
these  fibers,  mineral  matter  is  deposited 
on  and  in  the  fibers,  the  result  being  that 
the  lower  rate  of  vibration  of  the  mineral 
matter  tends  to  fatigue  and  destroy  the 
fibers.  This  matter  might  be  gone  into 
at  greater  length  but  space  will  not  per- 
mit. 

The  effects  of  very  hard  water  upon 
the  human  economy,  when  used  as  a  bev- 
erage, is  less  satisfactory  than  where  a 
reasonably  soft  water  is  used  for  drink- 
ing. Many  of  the  so-called  chronic  ail- 
ments of  the  human  system,  such  as  gall 
stones,  rheumatism,  kidney  troubles,  stiff- 
ness of  joints  or  muscles  and  some  forms 
of  auto-intoxication  are  benefited  by  the 
use  of  a  soft  water,  particularly  if  it  bo 
used  freely. 

When  the  Puhlic  Demands  Soft  Water 
A  proper  presentation  of  these  facts 
would  have  a  tendency  to  cause  the  pub- 
lic to  demand  the  softening  of  hard  wat- 
ers. Public  officials  in  charge  of  water 
plants  are  as  amenable  to  public  demand 
as  other  public  officials,  hut  the  demand 
must  be  made  before  they  can  be  expected 
to  act. 

It  costs  more  to  build  a  plant  that  will 
soften  a  water  supply  than  it  does  to 
built  a  plant  that  will  filter  the  water 
without  softening  it.  It  costs  more  to 
operate  the  softening  plant  than  it  does 
to  operate  the  plant  which  filters  but  does 
not  soften.  The  public  should  expect  and 
can  well  afford  to  pay  a  cent  or  two  more 
per  thousand  gallons  for  a  soft  water  than 
for  a  hard  water,  and  they  must  be  edu- 
cated to  this  point  before  we  can  ex- 
pect our  public  officials  who  are  entrusted 
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with  the  construction  and  operation  of 
these  plants  to  become  enthusiastic  over 
water-softening. 

It  is  well  to  remember  that  experience 
is  the  best  teacher.  In  cities  where  sof- 
tening plants  have  been  built  and  the 
citizens  have  become  aocu.stomed  to  the 
use  of  the  softened  water,  the  public  offi- 
cial who  attempted  to  abandon  softening 
would  tind  himself  out  of  a  job  in  a 
remarlvably  short  period  of  time  and  his 
successor  would  be  very  loth  to  attempt 
the  same  thing,  regardless  of  the  expense 
of  operation  and  maintenance. 

The  reaction  of  lime  with  the  harden- 
ing compounds  in  the  natural  water  is 
rather  slow.  It  can  be  materially  has- 
tened by  providing  the  plant  with  a  prop- 
erly designed  mixing  chamber.  Some  of 
the  trouble  can  be  avoided  by  building  the 
settling  basins  with  a  larger  capacity  than 
■where  softening  is  not  attempted  but  even 
after  all  these  things,  we  must  still  ex- 
pect some  after  effects  to  be  found. 

Objctions  Hampering  Softening  Process 
Extension 

These  objections  may  be  sufficient  to 
prevent  many  cities  from  building  soften- 
ing plants  or  plants  to  use  lime  without 
material  softening,  but  they  have  not 
proved  of  sufficient  force  to  stop  soften- 
ing in  plants  where  the  citizens  have  be- 
come familiar  with  the  advantages  of  the 
softened  water  and  until  such  time,  we 
must  regard  them  as  being  more  largely 
theoretical  than  practical. 

One  of  the  greatest,  if  not  the  greatest 
difficulty  we  have  encountered  in  induc- 
ing cities  to  adopt  the  use  of  lime  for 
these  purposes-  is  to  be  found  in  the  de- 
sign of  plants  to  use  the  process.  Usually, 
the  engineer  having  charge  of  design  must 
take  into  consideration  the  amount  of 
money  available  to  build  the  plant. 

Generally  speaking,  the  money  provid- 
ed is  not  adequate  to  permit  the  engineer 
to  do  all  the  things  he  deems  necessary 
or  advisable.  As  it  costs  more  to  build 
a  plant  to  use  lime  properly  than  one 
not  Intending  to  use  lime  at  all,  his  nat- 
U'^al  tendency  is  to  build  the  cheaper 
plant  and  use  the  money  he  saves  in  this 
way  to  do  some  of  the  other  things  he 
wants  to  do. 

Ordinarily,  the  engineer  is  the  court  of 
last  resort  and  the  city  is  guided  entirely 
by  his  judgment.  If  he  is  opposed  to  the 
use  of  lime,  it  is  rather  difficult  to  in- 
duce him  to  change  his  mind  and  prac- 
tically impossible  to  have  the  plans  pro- 
vide for  the  use  of  this  material  unless 
he  can  be  shown    the  advisability   of  so 


doing,  and  this  is  not  always  the  easiest 
thing  Imaginable. 

Engineers  are  not  very  prone  to  listen 
to  laymen  who  attempt  to  discuss  engi- 
neering problems  any  more  than  a  doctor 
is  likely  to  give  assiduous  attention  to  a 
layman  attempting  (o  tell  him  how  to  care 
for  a  patient. 

.4  Bureau  Rendering  ValiiabJe  Free 
Service  to  Engineers  and  Cities 

Realizing  this  fact,  our  company  estab- 
lished its  Engineering  Bureau — Water 
Purification,  about  18  years  ago.  The  func- 
tion of  this  bureau  is  to  keep  a  little 
ahead  of  the  times,  if  possible,  particu- 
larly in  lines  relating  to  the  use  of  sul- 
phate of  iron  and  caustic  lime  in  water 
purification  work,  and  to  be  in  a  position 
to  advise  and  consult  with  interested 
parties  in  the  use  of  the  process. 

The  services  of  this  bureau  are  free 
to  any  engineer,  city,  or  corporation  hav- 
ing any  water  purification  problems,  re- 
gardless of  the  nature  of  such  problems. 
Our  instructions  are  to  tell  the  truth, 
no  matter  whom  it  hurts  or  benefits. 
Where  iron  and  lime  can  be  used  to  bet- 
ter advantage  than  anything  else,  we  are 
instructed  to  say  so  and  prove  it  if  given 
a  chance  but  where  we  think  some  other 
material  will  do  better  work  or  give  more 
satisfaction,  we  are  instructed  to  say  so 
quite  as  frankly. 

The  speaker  has  been  the  chief  engi- 
neer of  this  bureau  since  its  inception 
and  has  repeatedly  advised  against  using 
sulphate  of  iron  in  cases  where  he  deemed 
it  less  suited  for  the  needs  of  particular 
cases  than  other  competing  material.: 

Even  in  cases  where  we  are  entirely 
satisfied  that  our  process  is  the  best  for 
a  particular  case,  we  cannot  always  con- 
vince the  engineer  in  charge  of  design 
of  tjjis  fact,  but  we  can  frequently  show 
him  savings,  short  cuts,  new  methods, 
and  in  various  other  ways  be  of  service 
to  him.  Sometimes  these  bring  results 
later  on  at  some  other  point. 

Furthermore,  in  investigating  plant 
conditions  and  operation,  the  faults  of 
design  become  more  or  less  apparent, 
and  sometimes  we  are  enabled  to  find 
solutions  for  difficulties  that  have  proven 
beneficial  in  the  design  of  later  plants. 
Some  of  the  advances  in  the  art  of  water 
purification,  in  the  betterment  of  equip- 
ment, and  in  the  avoiding  of  troubles  are 
traceable  directly  to  this  bureau. 

The  foregoing  matter  is  from  a  paper 
presented  by  Mr.  Brown  before  the  an- 
nual convention  of  the  National  Lime  As- 
sociation, held  in  New  York  City,  on  June 
15,  1921. 
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PREPARED  JOINT  2  IN.  CAST  IRON 
PIPE 

The  development  of  Prepared  Joint  by 
the  Research  Department  of  the  Amer- 
ican Cast  Iron  Pipe  Co.,  Birmingham, 
Ala.,  has  enabled  that  company  to  put  on 
the  market  a  2-in.  cast  iron  pipe.  Thus 
the  more  durable  cast  iron  can  now  be 
used  in  many  cases  where  black  and  gal- 
vanized pipe  have  been  used  in  the  past. 
Prepared  Joint    - 

"Prepared  Joint"  is  factory-made.  To 
complete  a  joint  in  the  trench  it  is  nec- 
essarj'  only  to  insert  a  plain-end  into  a 
hub  and  calk  the  lead.  In  the  trench 
there  is  no  yarning  or  pouring  of  lead. 
The  joint  materials  are  placed  in  the  hub 


FIG.  1— DIAGRAM  SHOWING  ELE- 
MENTS OF  PREPAKED  JOINT  FOR  2-IN. 
CAST  IRON  PIPE. 

1,  Lead;  2,  Hemp;  3,  Wedges;  4,  Inclined 
Shoulder. 

under  such  conditions  at  the  factory  that 
they  are  uniform.  It  does  away  with 
lead  melting  apparatus  along  the  trench 
and  eliminates  the  trouble  incident  to 
pouring  hot  lead  joints  in  wet  ground. 
The  speed  with  which  it  is  calked  in  a 
trench   reduces  cost  of  labor. 

This  joint  has  been  supplied  in  sizes 
up  to  12-in.  for  several  years.  It  is  made 
at  the  factory  by  standing  the  hub  in  a 
vertical  position  and  inserting  the  joint 
materials,  which  includes  a  band  of  iron 
wedges  and  proper  amounts  of  hemi^and 
molten  lead.  The  joint  materials  are  left 
uncalked  and  are  protected  in  shipment 
by  a  wooden  plug  so  constructed  that  it 
can  be  removed  easily  in  the  field  by  a 
bar  or  piece  of  wrought  pipe  inserted 
through  the  spigot  end.  Because  the 
mandrel  over  which  the  joint  was  made 
at  the  factory  is  slightly  larger  in  diam- 
eter, the  spigot  end  of  a  pipe  is  easily 
inserted  into  the  Prepared  Joint,  which 
then  is  calked  in  the  same  way  as  the  old- 
fashioned  trench-poured  lead  joint.  This 
joint  automatically  tightens  under  de- 
flection. Ability  to  deflect  without  leak- 
ing or  breaking  is  especially  important 
in  smaller  sized  pipe.  In  this  pipe  the 
inside  shoulder  of  the  bell  is  beveled  as 
shown  at  4,  Fig.  1.  When  the  joint  is 
first  calked  the  iron  wedges   slide  down 


this  beveled  shoulder,  or  incline,  until 
they  engage  the  spigot  end  of  the  next 
pipe  all  around.  Then  each  wedge  Is  a 
small  anvil  against  which  the  calking  Is 
perfected.  In  case  of  deflection  after  be- 
ing laid,  as  so  often  is  the  case  under 
street  traffic  and  in  made  earth,  the  ex- 
treme end  of  the  pipe  goes  down  and  car- 
ries with  it  at  the  bottom  the  wedges  (3), 
which  are  brought  forward  as  they  move 
along  the  inclined  shoulder  (4),  forcing 
the  hemp  (2)  and  lead  (1)  into  further 
compression  and  thus  automatically  tight- 
ening the  joint  as  deflection  takes  place. 

The  Two  Inch  Pipe 
This  pipe  is  5  ft.  in  laying  length, 
weighs  5  lbs.  per  lin.  ft.,  and  is  tested  to 
300  lbs.  hydrostatic  pressure.  It  is  guar- 
anteed to  withstand  150  lbs.  working  pres- 
sure. The  short  length  of  this  pipe  is 
a  decided  advantage  in  handling,  in  adap- 
tability to  the  contour  of  the  ground,  and 
flexibility  with  consequent  proof  against 
breakage. 

With  this  pipe,  standard  2-in.  screwed 
fittings  are  used  and  it  will  connect  up 
with  standard  threaded  2-in.  pipe.  More- 
over, it  can  be  tapped  for  standard  %-in. 
service  connections;  for  larger  connec- 
tions a  standard  saddle  or  fitting  should 
be  used.  Four  kinds  of  this  pipe  are 
furnished  as  wanted: 
■  1.     Hub  and  spigot. 

2.  Double-hub. 

3.  Double  thread. 

4.  Repair  hub. 

A  leaking  section  of  2-in.  black  or  gal- 
vanized pipe  is  replaced  with  2-in.  cast 
iron  pipe  in  the  following  manner: 

First — Cut  a  short  piece  of  thread  and 
spigot  pipe  6  to  12  ins.  in  length  from  a 


FIG.  2— PREPARED  JOINT  2-IN.  CAST 
IRON  PIPE  CUT  OPEN  TO  SHOW  POSI- 
TION  OP  JOINT   MATERIALS. 

double  threaded  pipe.  Screw  this  short 
piece  into  a  coupling  to  make  the  con- 
nection. 

Second — Calk  a  double-hub  pipe  on  to 
this,  which  gives  the  line  a  hub  leading. 

Third — Calk  hub  and  spigot  lengths  on 
to  this  continuously  until  a  fitting  is 
wanted. 

Fourth — If  a  fitting  is  desired,  connect 
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Mueller 
Regulating  Ualves 

For  reducing  and  regulating 
pressure,  No.  E-5030  (at  right, 
top)  for  automatically  releas- 
ing air  from  water  mains, 
No.  E.5070  (at  right,  bottom) 
for  intercepting  scale,  cut- 
tings, sand,  shell  and  other 
foreign  matter  in  water  mains 
and  large  service  pipes.  No. 
E-5050  (shown  below)  -these 
Mueller  Valves  and  Strainers 
give  dependable  service  at 
minimum  upkeep. 

Other  MUELLER  Valves  for 
practically  every  specific  pur- 
pose. ^Vrlte  for  detailed  de- 
scription and  prices.  Mail 
orders  given  prompt  attention. 

H.  Mueller  Mfg.  Co.* 
Decatur*  Illinois 

PHONE  BELL  153 

'Water,  Plumbing:  and  Gas 
Brass  Goods  and  Tools 


New  York  City. 

145  W.iOth  St. 

Phone  \VatkiDs5397 


San  Francisco, 
b35  Mission  Si. 
Phone  Sutler  3577 
Sarnia,  Ontario.  Canada 

Mueller  Metals  Co..  Port  Huron,  Mich.,  Makers 
of  "Red  Tip"  Brass  Rod;  Brass  and  Copper  Tub- 
In  fc;  Forgines  and  Castings  in  Brass.  Bronze  and 
Aluminum;  Die  Castings  in  White  Metal  and 
Aluminum;    also    Screw    Machined     Products. 
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to  it  with  all  or  a  part  of  the  thread 
and  spigot  piece  left  from  the  first  cut- 
ting. Get  away  from  the  fitting  with  a 
piece  of  spigot  and  thread  and  a  double- 
hub. 

Fifth — To  connect  with  threaded  pipe 
again,  use  a  piece  of  spigot  and  threaded 
pipe  of  the  proper  length. 

If  this  pipe  is  laid  on  4-in.  blocks  no 
bell  holes  are  necessary.  After  a  section 
is  completed  start  at  the  beginning,  tak- 
ing the  blocks  out  consecutively  and  let- 
ting the  pipe  down  with  as  little  dis- 
turbance of  joints  as  possible.  Or  it  Is 
entirely  feasible  to  put  together  three 
to  five  lengths  at  a  time  on  top  of  the 
ditch,  calking  one  side  and  then  rolling 
them  over  and  calking  the  other  side, 
then  lowering  the  section  into  the  ditch, 
calking  in  the  ditch  every  third  to  fifth 
joint.  It  is  preferable  to  dig  a  bell-hole 
with  this  method  of  laying  instead  of 
using  blocks  in  the  ditch  as  before  men- 
tioned. 

Each  pipe  is  octagon  shaped  at  the 
base  of  the  bell.  This  enables  the  pipe 
to  be  twisted  either  with  a  wrench  or 
chain-tongs  when  it  is  taken  up. 

The  repair  hub  makes  repairs  and  cut- 
ting-in  possible  with  a  minimum  of  labor, 
because  it  has  a  telescoping  effect.  The 
section  of  pipe  to  be  removed  is  broken 
out.  The  repair  hub  is  telescoped  over 
the  spigot  end  in  the  ditch  until  its 
spigot  will  enter  the  other  hub.  Both 
hubs  are  then  calked  In  the  usual  way. 


THE  TREND  OF  READJUSTMENT 
IN  THE  WATER  WORKS  FIELD 

By   Robert   E.    McDonnell,   Consulting   Engi- 
neer,  Interstate  Bldg.,  Kansas 
City,  Mo. 

A  good  water  works  official  doesn't  put 
off  his  purification  improvements  until  an 
epidemic  is  on,  and  the  rehabilitation  of 
his  pumping  equipment  should  not  follow 
a  fire,  but  should  be  a  preventive  of  the 
fire  and  take  the  lead.  Too  many  water 
works  improvements  follow  instead  of 
lead.  So  many  follow  the  growth  of  towns 
when  they  should  really  precede  the 
growth  and  anticipate  the  requirements. 
A  city  is  no  bigger  than  its  water  works 
plant. 

Water  plants  all  over  the  United  States 
have  suffered  a  severe  set-back  owing  to 
the  war;  the  failure  of  the  water  plant  to 
improve  has  retarded  other  improve- 
ments. Several  cities,  to  my  own  per- 
sonal knowledge,  now  have  immense  pav- 
ing   and    building    programs    that    must 


await  the  laying  of  new  water  mains  and 
larger  feeders. 

Things  Learned  During  the  War 

A  famous  surgeon  recently  remarked 
that  the  medical  and  surgical  discoveries 
developed  by  the  war  would  later  save 
more  lives  than  were  lost  in  the  war.  The 
higher  standards  and  improved  efficiency 
in  water  works  installations  and  opera- 
tion since  the  war  have  been  remarkable. 
We  learned  the  value  of  co-operation  and 
the  value  and  use  of  propaganda  before 
the  public  to  call  attention  to  our  water 
works  needs.  We  learned  the  use  of 
emergency  treatment  and  sterilization 
plants  and  found  that  for  temporary  use 
a  very  bad  water  can  be  freed  from  bac- 
teria. The  scarcity  of  help  in  war  times 
turned  our  attention  to  the  use  of  all 
kinds  of  labor  and  office  saving  appliances. 
The  handling  of  accounts  in  water  offices 
has  changed  from  a  bookkeeping  job  to  a 
job  for  a  mechanical  operator  who  now 
turns  out  water  bills  for  ten  customers 
in  the  time  required  for  one  by  the  old 
methods.  The  placing  of  the  water  de- 
partments on  a  cash  basis  for  purchasing 
supplies  has  become  almost  universal. 
The  high  cost  of  fuels  brought  engineers 
and  operators  to  using  equipment  with 
the  least  consumption  of  fuel.  The  econ- 
omy of  operation  in  pumping  equipment 
has  more  weight  with  eight  and  ten  dollar 
coal  than  in  pre-war  days  with  two  and 
three  dollar  coal. 

Eliminating  Wa^te 

The  Government  preached  economy  and 
elimination  of  waste  until  water  waste 
surveys  are  being  made  with  excellent  re- 
sults. A  smaller  water  consumption  per 
capita  is  the  goal  of  many  superintend- 
ents. The  installation  of  meters  to  meas- 
ure water  used  and  check  the  needless 
waste  has  saved  many  a  water  department 
from  ruin.  Pure  water  is  too  precious  a 
commodity  to  deliver  to  a  customer  with- 
out some  check  on  how  much  he  gets. 
The  city  with  a  universal  meter  system 
and  a  station  meter  for  checking  water 
pumped  with  water  sold  was  a  few  years 
ago  a  rarity,  and  is  now  quite  common. 
We  have  also  found  that  service  to  the 
public  is  the  only  kind  of  politics  neces- 
sary to  play  in  order  to  hold  the  job. 
Pure  Water 
Regardless  of  whose  fault  it  is,  the  wa- 
ter official  who  permits  impure  water  to 
get  to  the  customers,  whether  by  accident 
or  otherwise,  is  going  to  have  rough  go- 
ing. He  will  have  customers  telephoning. 
State  Boards  of  Health  telegraphing, 
American  Public  Health  Service  visiting 
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Before  You  Lay  the  Pipe  You  Must  Dig  the  Ditch 

Afterwards,  if  the  pipe  is  perfect,  the 
work  and  expense  end.  But  if  the  pipe 
is  defective,  you  must  dig  the  ditch 
again,  greatly  increasing  the  labor  cost 
to  say  nothing  of  interrupted  service 
and  other  annoyance. 

Pipe  Insurance  is  one  of  the  things 
you  buy  when  you  invest  in  cast  iron. 
The  records  in  Europe  and  America 
tell  how  long  it  has  lasted;  but  no  rec- 
ord as  yet  tells  how  long  it  will  last. 
When  you  buy  cast  iron,  therefore, 
you  buy  just  once — pipe,  ditch,  freight 
and  labor.  Isn't  it  worth  remember- 
ing? 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

Philadelphia:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  Minneapolis:  Plymouth  Bide. 

Pittsburgh:  Henir  W.  Oliver  Bldg.  St.  Louis:  Security  BIdg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust  Bldg.  Buffalo:  957  E.  Ferry  St. 

San  FranciBco:  Monadnock  Bldg.  Dallas:  Scollard  Bld^. 


STEWART  SEWER 
CLEANfNG  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL. 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEW 
AND  CO 


NDUIT      RODS 


No  Deep  Shoulder  Cut  for  Couplings.      Rods   re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614.  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVILLE.  ONT. 

Therelore  No  Duty  lor  Purchaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NLXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
isame   as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COIUMBUS.  OHIO. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (All  styles) 


Regular  and 
Special 
Grates  or 
Strainers  (or 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road.  CLEVELAND.  OHIO. 
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him,  and  life  will  have  all  the  joy  taken 
out  of  it.  Therefore,  let  nothing  but  pure 
water  enter  the  mains.  No  water  plant 
cat!  ever  be  called  a  success  without  ab- 
solutely  pure  water  for   its  customers. 

Figures  Look  Smaller  Now 
So  many  big  things  were  done  In  a  big 
way  during  war  times  that  we  have  raised 
our  ideas  as  to  capacities,  sizes  and  costs. 
A  bond  issue  that  formerly  staggered  a 
community  is  put  through  now  without 
hesitation.  These  bond  issues  are  now 
needed  in  hundreds  of  towns.  Water  Im- 
provements were  so  long  deferred  that 
water  plants  are  underbuilt  and  behind  in 
their  building  programs. 

Burden  of  High  Freight  Rates 
In  the  twenty-five  years'  experience  of 
the  writer  in  the  water  works  business 
he  has  never  seen  such  an  urgent  need  of 
water  improvements;  yet  there  is  a  hesi- 
tation and  a  marking  of  time,  due  largely 
to  the  dpslre  for  lower  prices,  a  better 
bond  market  and  a  decline  in  freight 
rates.  When  the  freight  on  a  ton  of  wa- 
ter works  materials  almost  equals  the  cost 
of  the  materials  themselves  it  is  becom- 
ing a  burden  that  hampers  progress. 

A  short  time  ago  implement  dealers 
were  selling  farm  implements  at  high 
prices  and  farmers  bought  them  when  re- 
minded that  very  few  bushels  of  wheat  or 
corn  were  needed  to  pay  the  price,  but 
now  the  farmers  come  back  with  their 
own  argument,  offering  the  same  number 
of  bushels  for  the  implements.  The 
farmer's  argument  hits  machinery  dealers 
with  the  same  argument  used  by  the  deal- 
er a  year  ago.  In  the  water  works  mate- 
rials the  prices  have  not  all  declined  to 
a  level  with  the  prices  charged  for  water. 
Water  departments  everywhere  are  in 
need  of  better  prices  for  their  water,  for 
the  present  prices  are  out  of  line  when 
compared  to  the  cost  of  materials  and  la- 
bor needed  to  rehabilitate  the  plants. 

Water  Rates  Too  Low 
Pure  water  and  higher  standards  of 
service  are  being  demanded  constantly 
and  yet  water  rates  have  remained  almost 
stationary.  Many  officials  fool  them- 
selves into  believing  their  cost  of  pump- 
ing and  delivering  water  is  lower  than  it 
really  is.  Recent  investigations  by  the 
writer  for  a  city  showed  water  being  de- 
livered to  large  users  at  less  than  its  cost 
and  one  railroad  official  boasted  of  the 
fact  that  his  company  had,  in  many  cit- 
ies, been  getting  water  at  le.=s  than  its 
cost.  This  causes  trouble  when  the  time 
comes  to  replace  pumps  and  to  rehabili- 


tate the  plant.  It  behooves  every  water 
official  to  take  stock  within  himself,  an- 
alyze his  operating  costs,  interest  on  his 
bonds,  sinking  fund  depreciation  and  see 
what  rates  should  be  applied,  especially 
to  large  users,  who  too  often  enjoy  water 
rates  ruinously  low. 

The  foregoing  discussion  Is  from  the 
presidential  address  delivered  by  Mr.  Mc- 
Donnell at  the  recent  annual  convention 
of  the  Southwest  Water  Works  Associa- 
tion. 


A   STRAIGHT   DYNAMITE  PROOF 

AGAINST  FREEZING  IN  ZERO 

TEMPERATURES 

The  Du  Pont  Company  has  developed 
and  perfected  a  formula  for  the  manufac- 
ture of  straight  dynamite  which  results 
in  that  explosive  being  proof  against 
freezing  even  in'  zero  temperatures.  As  a 
consequence  of  this  development  the  com- 
pany has  determined  to  discontinue  the 
manufacture  of  its  former  straight  dyna- 
mite and  hereafter  all  this  kind  of  ex- 
plosive will  be  made  by  the  new  low- 
freezing  method.  The  perfection  of  the 
formula  is  the  result  of  years  of  experi- 
mentation in  the  laboratory  and  in  the 
field  and  marks  one  of  the  greatest  ad- 
vances in  the  art  of  explosives  manufac- 
ture. Straight  dynamite  has  for  years 
been  the  standard  of  the  world  in  nearly 
every  kind  of  open  work,  but  a  disadvan- 
tage has  been  its  liability  to  freeze  at 
temperatures  below  50  deg.  Fahr.  As  any 
dynamite  loses  some  part,  if  not  all,  of  its 
efficiency  when  chilled  or  frozen,  many 
attempts  have  been  made  to  make  it  low- 
freezing.  The  perfection  of  the  new 
"powder"  by  the  Du  Pont  Company  makes 
it  possible  to  use  straight  dynamite  the 
year  round  in  industrial  operations. 
Thawing,  with  its  loss  of  time  and  at- 
tendant dangers,  has  practically  been 
eliminated.  The  new  explosive  has  been 
fully  tested  and  proved  and  the  formula 
for  making  it  has  been  made  standard  in 
all  the  plants  of  the  company  producing 
dynamite. 


MUNICIPAL  BOND  MARKET 

Following  an  active  demand  and  a  sharp 
rise  in  market  values  in  July  and  the 
early  part  of  August,  bond  business  was 
very  dull  in  the  latter  part  of  August. 
There  was  no  indication  of  any  weaknes.=!. 
however,  and  the  month  closed  with  prices 
tirni  and  the  floating  supply  of  bonds 
notably  small,  says  Thr  Jiovl  P.<nirr. 
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Construction  News  and  Equipment 


ADVANTAGES  OF  PORTABLE 

EQUIPMENT  FOR  GRAVEL 

PIT  WORK 

By    B.    P.    !>igwalt    of    the    T.    L.    Smith   Co., 
Milwaukee,   Wis. 

In  many  states  there  are  small  and  me- 
dium sized  deposits  of  sand  and  gravel 
which  have  not  been  worked  by  producers 
because  it  does  not  pay  to  install  an  ex- 
pensive stationary  plant  for  the  amount 
of  aggregate  available. 

Contractors  sometimes  find  small  de- 
posits of  excellent  aggregate  in  the  imme- 
diate vicinity  of  construction  work  they 
have  in  hand,  but  because  of  the  expense 
connected  with  producing  sand  and 
gravel,   these    contractors   feel    that   they 


of  the  county's  new  road  program.  By 
utilizing  several  of  these  deposits  as  the 
road  work  progressed,  it  was  apparent 
that  a  lot  of  hauling  expense  could  be 
avoided. 

In  his  investigations  of  suitable  equip- 
ment. Commissioner  D.  C.  Williams  saw 
the  possibilities  of  combining  a  portable 
rock  crusher  with  the  portable  Smith  Ex- 
cavator and  Loader.  Plans  were  drawn 
up  which  suited  the  county's  require- 
ments perfectly  and  it  was  found  that  a 
complete  plant  of  this  type  could  be  in- 
stalled at  very  little  expense.  The  whole 
plant  was  comprised  of  one  Minneapolis 
Steam  Tractor,  20  H.  P.,  one  Allis-Chal- 
mers  Portable  Gyratory  Crusher,  one 
bucket  elevator,  one  Smith  Excavator  and 


ARRANGJ-.MKM'  OF  KXC;AVAT0R  AND  PORTABLE  ROCK  CRUSHER 
LAKE  COUNTY  GRAVEL.  PLANT  AT  MANCHESTER,  WIS. 


AT     GREEN 


cannot  afford  to  work  out  these  deposits, 
so  they  purchase  their  materials  from 
some  distant  producer  who  operates  a  big 
pit — usually  so  far  from  the  job  that  rail 
transportation  is  necessary. 

M^ork  in  Green  Lake  County,  Wis. 

These  methods  are  adding  to  the  cost 
of  construction  in  general.  Contractors 
who  are  trying  to  get  down  to  "bed  rock" 
costs  will  undoubtedly  find  some  interest- 
ing suggestions  in  the  following  descrip- 
tion of  the  portable  gravel  pit  plants  de- 
veloped by  the  Bridge  and  Highway  Com- 
mission of  Green  Lake  County,  Wis. 

The  problem  in  Green  Lake  County  was 
to  utilize  the  gravel  deposits  in  the  county 
without  investing  a  great  deal  of  money 
for  equipment.  The  deposits  ran  small 
and  occurred  at  several  points  along  a 
stretch  of  26  miles  of  road  which  is  part 


Loader,   two    small    material    bins    (total 
capacity  20  yds.),  and  screens. 

The  first  plant  was  installed  near  Man- 
chester, Wis.,  at  an  excellent  deposit  of 
gravel  that  needed  no  screening.  Three 
to  five  trucks — quads  and  four  wheel 
drives,  army  issue — were  available.  This 
was  not  sufficient  to  handle  the  capacity 
of  the  plant  but  average  daily  production 
ran  between  125  and  137  cu.  yds. 
A  Second  Plant  Installed 

The  first  plant  proved  so  satisfactory 
that  another  plant  was  installed,  prac- 
tically a  duplicate  of  the  first,  at  Dalton, 
Wis.,  about  7  -miles  from  Manchester. 
With  these  two  plants  a  long  stretch  of 
road  was  handled  and  the  truck-haul  was 
cut  down  very  materially. 

About  10,000  yds.  of  sand  and  gravel 
were  taken^out  at  Manchester  and  then 
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the  complete  plant  was  moved  to  another 
pit  closer  to  the  work  in  hand.  At  Dal- 
ton  the  first  pit  yielded  about  4.000  yds.; 
then   the   whole   plant   was   easily   moved 


conveyor  elevator  carries  the  crushed 
stone  and  sand  as  it  is  discharged  from 
the  crusher,  up  into  the  material  bins. 
From  the  bins  the  trucks  are  loaded. 


£*--V-.^?iL:<iZJlf 


ARR.VX(JEAIKNT    OF    GRAVEL    PI^\.\ 


'ALTO.X,    WIS. 


about  100  yds  to  another  excellent  de- 
posit containing  approximately  10,000 
yds.  Moves  of  this  sort  would  have  been 
prohibitively  expensive,  if  possible  at  all, 
with  any  equipment  less  portable  than 
that  employed. 

Plant    Lnijouts 
The    pictures    show    plainly    how    the 
plants   are    set    up.     The    excavator   and 


The  Smith  Excavator  and  Loader  is  op- 
erated under  its  own  power — 18  H.  P. 
gasoline  engine.  The  rock  crusher  and 
bucket-conveyor  are  operated  by  the 
steam  tractor. 

All  the  labor  required  on  a  plant  of  this 
type  is  one  foreman,  one  excavator  opera- 
tor, one  crusher  man,  one  tractor  oper- 
ator,  one    man   at    the   loading  bins,   two 


ABOUT    10,000    CU.    YDS.    OF    GRAVEL    HAVE    BEEN    REMOVED    FROM    THIS 
MANCHESTER,  WIS.,   PIT   WITHOUT   MOVING  THE   EXCAVATOR. 


loader  is  placed  at  the  edge  of  the  gravel 
deposit,  mounted  about  4  ft,  off  the 
ground.  It  digs  within  a  150-ft.  radius. 
The  rock  crusher  is  placed  so  that  the 
excavator  loads  directly  into  it.    A  bucket- 


or  three  men  in  the  pit — 7  or  8  men 
with  a  plant  capacity  of  about  200  yds.  per 
day. 

Several  other  Wisconsin  and  Minnesota 
counties,    doing   their   own    road   mainte- 
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Kansas /grKOEHRINC 


Koehring  re-mixed  concrete  is 
DOMINANT  strength  concrete. 


Other 

Makes 

«  °f 
^.Pavers  , 

^EVENTY-NINE  per  cent  of  all  the  con- 
^--'  tracts  let  for  the  building  of  hard  surface 
highways  in  Kansas  in  1919,  1920  and  1921 
to  date,  have  been  or  are  being  built  with 
Koehring  Pavers. 

Such  an  almost  universal  choice  by  Kansas  contractors 
speaks  more  eloquently  of  the  value  and  worthiness  of 
Koehring  Pavers  than  pages  of  advertising  could  possi- 
bly do.     Here  are  the  statistics: 

Total    number  miles  concrete  road  let 

to  date  in'  Kansas  .... 
Total  number  miles  of  brick  road  let  to 

date  in  Kansas  .... 

Total  mileage  of  hard  surfaced  roads  let 
Mileage    paved    or    being    paved    with 

Koehring  machines 
Mileage  paved  or  being  paved  with  all 

other  machines  .... 
Percentage  of  Koehring  Paved  roads  . 
Percentage  of  roads  paved  with  all  other 

machines 


181.349 

60.043 
341.392 

191.309 

50.083 
79.249 


20.752 

Of  the  181.349  miles  of  concrete  roads  let,  137.224 
miles,  or  75.668%  are  Koehring  built  roads.  And  of 
the  60043  miles  of  brick  roads  let,  54.085  miles,  or 
90.077*^  are  constructed  with  Koehring  pavers. 
The  customer  is  the  final  judge  of  worth.  And  79%  of 
the  state  hard  road  builders  of  Kansas  back  their  judg- 
ment that  the  Koehring  Heavy  Duty  paver  is  the  paver 
of  absolute  dependability. 

KOEHRING  COMPANY 


MILWAUKEE, 


WISCONSIN 
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nance  work,  have  employed  the  Smith 
Excavator  and  Loader  to  excellent  ad- 
vantage in  gravel  pits. 

Advantages  of  Portable  Equipynent 

Producers  who  have  adopted  the  Smith 
Excavator  and  Loader  on  gravel  pit  work 
find  its  advantages  sum  up  as  follows: 

It  requires  only  a  small  investment. 

The  operating  cost  is  low,  because  of 
minimum  labor  expense. 

The  equipment  is  out  of  the  pit  at  all 
times. 

The  wagons  or  trucks  are  loaded  at  the 
surface,  not  down  in  the  pit. 

The  plant  is  portable;  when  the  pit  is 
abandoned,  the  equipment  can  be  moved 
easily  to  another  deposit. 

Because  of  portability,  plants  can  be 
located  close  to  work  in  hand,  thus  cut- 
ting down  the  distance  of  haul. 

Small  deposits,  which  it  would  not  pay 
to  work  in  any  other  manner,  can  be 
profitably  excavated  by  this  method. 

The  excavator  does  its  own  stripping. 
It  is  equipped  to  plow,  dig,  haul  and  load 
any  type  of  soil.  With  other  gravel  plants, 
a  steam  shovel  or  some  other  equipment 
must  be  used  first  to  strip  the  overburden. 

If  conditions  demand  big  production, 
two  or  more  excavators  can  be  set  up  so 
as  to  load  into  the  same  crusher. 

Under  existing  conditions,  with  freight 
rates  so  high  on  sand,  gravel  and  stone, 
it  is  particularly  advisable  to  utilize  those 
deposits  closest  to  each  job  and  the  above 
method  suggests  an  economical  and  prac- 
tical method,  with  trucking  haul  reduced 
to  a  minimum. 


CHANGING  STONE  QUARRY  FROM 

HAND  TO  STEAM  SHOVEL 

METHODS 

By   Irving   Warner,   General  Plant  Manager, 
Charles  Warner  Co.,  Wilmington,  Del. 

During  the  extremely  difficult  operating 
period  of  the  war  and  immediately  there- 
after many  a  quarry  operator  turned  his 
attention  to  the  question  of  eliminating 
hand  work  and  substituting  the  steam 
shovel.  Now  that  the  pressure  of  labor 
shortage  Is  removed,  many  operators  are 
no  longer  considering  this  expense,  al- 
though others  realize  that  sooner  or  later 
the  laborious  work  of  sledging  and  load- 
ing stone  must  give  way  to  machine 
methods. 

The  purpose  of  this  paper  is  to  discuss 
the  various  local  conditions  and  their  ef- 
fect upon  the  choice  of  proper  equipment. 

The  particular  problems  may  be  sum- 
marized as  follows: 


1.  The  Quarry. 

a.  Nature  of  the  stone. 

b.  Height  of  the  quarry  face. 

2.  Size  and  type  of  shovel. 

3.  Transportation  system. 

4.  Crusher. 

Each  of  these  items  must  be  taken  In 
Its  relationship  to  the  others  and.  at  best, 
any  solution  is  a  compromise. 

The  Quarry 

The  nature  of  the  stone  has  a  most  Im- 
portant effect  upon  the  size  of  the  crusher. 
A  Btrong-bodied  stone  of  high  crushing 
strength  and  few  cross  fractures  requires 
a  crusher  with  a  larger  opening  than  a 
softer,  more  friable  rock.  Irrespective  of 
the  size  of  shovel  and  cars.  In  fact,  this 
question  of  the  strength  of  the  rock  may 
be  the  determining  factor  in  the  selec- 
tion of  a  crusher  of  sufficient  size. 

Near  Bellevue,  Ohio,  the  France  Stone 
Company  has  a  deposit  of  stone  which  Is 
quite  filled  with  cross  fractures.  This 
stone  blasts  down  easily  and  Is  handled 
by  a  railway  type  steam  shovel  with  a 
dipper  of  about  2%  or  3  yd.  size.  This 
material  is  dumped  into  a  No.  9  gyratory 
crusher  and  requires  very  little  hand  feed- 
ing. This  plant  affords  an  extreme  ex- 
ample of  the  satisfactory  combination  of 
a  large  shovel  and  small  crusher  which 
Is  possible  through  the  nature  of  the  rock. 
A  No.  9  crusher  has  an  opening  between 
the  head  and  the  concaves  of  18  Ins. 

At  the  plant  of  the  Charles  Warner 
Company  at  Cedar  Hollow,  Pennsylvania, 
a  reverse  condition  has  been  experienced. 
Some  of  this  rock  has  very  high  crushing 
strength  and  blasts  out  in  large  diamond 
shape  pieces.  At  this  plant  %  yd.  trac- 
tion shovels  are  used,  yet  it  was  quite 
easy  to  handle  pieces  which  will  arch  and 
choke  in  a  jaw  crusher  having  a  48x60  In. 
opening. 

No  one  should  consider  changing  over 
his  quarry  from  hand  methods  to  steam 
shovel  without  making  a  thorough  exami- 
nation of  the  practice  and  equipment  at 
various  plants.  And  when  such  a  survey 
is  made  it  is  necessary  to  give  most  care- 
ful attention  to  the  character  of  the  rock 
in  the  quarry  where  the  changes  are  con- 
templated. It  is  one  of  the  most  impor-, 
tant  phases  of  successful  installations, 
and  is  the  one  most  likely  to  be  over- 
looked. 

The  height  of  the  quarry  face  has  a 
bearing  more  on  the  methods  of  quarry- 
ing employed  than  on  the  equipment  of 
shovels  and  crushers.  It  does  have  an 
efipct  upon  the  proper  drilling  equipment. 

A  face  of  less  than  40  ft.  is  preferable 
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THIS  NEW  P  4  H  SKIMMER  SCOOP 

Saved  $83.44  Per  Day  on  a  Road  Grading  Job 
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for  any  size  of  shovel.  A  certain  standard 
practice  has  been  developed  In  the  large 
fluxing  stone  quarries  between  New 
Castle,  Pennsylvania,  and  Youngstown, 
Ohio.  These  quarries  are  all  operating  on 
horizontal  strata.  In  some  cases  the 
height  of  the  face  will  be  1.5  ft.,  in  a  few 
cases  as  low  as  7,  and  sometimes  as  high 
as  22  ft.  The  shovels  used  are  the  rail- 
way type  handling  dippers  from  2'/^  to  4 
yds.  Drilling  is  done  on  the  top  and  at 
Buch  distance  back  from  the  face  that 
these  large  shovels  can  clean  up  the  en- 
tire shot  on  one  passage.  Since  the  quar- 
ry face  is  of  a  uniform  curvature  the 
development  of  the  quarry  consists  of  a 
gradual  spiraling  out  which  brings  a  very 
high  efficiency  of  operation. 

In  higher  faces,  or  with  the  use  of 
smaller  shovels,  it  becomes  necessary  to 
make  two  or  more  trips  past  the  front  of 
the  blast  in  order  to  make  a  complete 
clean-up  of  the  loose  rock.  There  are 
some  objections  to  this  system,  as  it  is 
likely  to  make  the  production  of  the 
shovel  Inconsistent.  In  some  cases  the 
shovel  will  produce  more  on  the  first  trip 
when  working  on  loose  stone  and  in  other 
cases  it  will  make  better  time  on  the  lat- 
ter trips,  when  it  has  a  greater  body  of 
stone  to  work  against.  Difficulties  in  this 
connection  can  often  be  overcome  by 
proper  quarry  management.  By  blasting 
against  a  shot  that  is  already  out.  It  Is 
often  possible  to  maintain  a  loose  condi- 
tion of  rock  which  facilitates  the  work 
of  the  shovel  and  at  the  same  time  main- 
tain a  considerable  depth  of  broken  rock 
so  that  the  shovel  always  has  plenty  of 
material  to  work  upon. 

The  higher  the  face  the  greater  is  the 
tendency  for  the  stone  to  come  out  In- 
sufficiently shattered.  This  becomes  a 
very  serious  problem  with  stone  which 
has  a  natural  tendency  to  come  out  In 
large  pieces.  Therefore  It  Is  not  desirable 
to  drill  the  holes  back  at  a  considerable 
distance  from  the  front,  as  this  condition 
would  thereby  be  aggravated. 

This  problem  has  been  appreciated  at 
one  of  the  quarrying  operations  near 
Youngstown,  Ohio,  where  the  churn  drill 
has  been  abandoned  and  rows  of  tripod 
drill  holes  are  put  down  from  on  top. 
More  frequent  spacing  of  these  smaller 
holes  results  in  a  more  thorough  break- 
ing up  in  the  primary  blast,  largely  ob- 
viating delays  for  block  holing. 
Steam  Shovel 
Undoubtedly  the  best  size  and  type  of 
steam  shovel  for  quarrying  purposes  is 
the  railway  shovel  running  on  a  track 
and  mounted  on  eight  wheels,  with  a  dip- 


per capacity  of  about  3  yds.  These  shov- 
els are  rugged,  of  a  standard  type  and 
should  be  used  if  other  conditions  around 
the  plant  permit. 

Such  a  shovel  with  good  quarry  man- 
agement can  deliver  from  1200  to  1500 
tons  of  stone  a  day.  Accordingly,  it  would 
scarcely  be  wise  to  use  a  shovel  of  this 
size  unless  at  least  800  tons  daily  were  de- 
sired. It  might  also  be  undesirable  to 
have  a  plant  entirely  dependent  upon  one 
shovel  for  its  supply  of  stone  provided 
there  were  no  facilities  for  storage.  This 
would  be  a  question  that  every  operator 
would  have  to  settle  for  himself,  namely, 
whether  he  would  be  willing  to  take  the 
chances  of  being  tied  up  through  the 
breaking  down  of  a  single  shovel  or 
whether  he  would  take  the  Increased  oper- 
ating costs  of  having  an  extra  shovel  or 
by  using  smaller  equipment. 

It  scarcely  pays  to  use  a  railroad  shovel 
of  less  than  2V4  yds.  capacity.  With  the 
smaller  sizes,  the  shovel  becomes  slow  in 
moving  heavy  stuff  and  it  is  iot  flexible 
enough  to  get  out  of  the  way  for  heavy 
shooting.  In  addition  the  cost  of  laying 
the  tracks  for  the  shovel  and  for  the  par- 
alleling line  of  industrial  track  would  be 
no  greater  for  the  big  shovel  than  it 
would  be  for  a  smaller  one. 

Smaller  shovels  have  been  used  only  to 
a  comparatively  limited  extent  in  quar- 
ries. Yet  In  the  few  Installations  there 
seems  to  be  a  concensus  of  opinion  to 
step  down  to  shovels  of  the  traction  type 
of  1  yd.  capacity  or  less. 

It  is  not  usually  feasible  to  use  a  shovel 
on  traction  wheels  of  a  size  greater  than 
1  yd.  In  some  quarries  this  has  been  done 
where  there  is  very  little  dirt  in  the 
stone,  so  that  the  quarry  floor  offers  a 
very  good  roadway"  for  a  heavier  shovel. 
The  %  yd.  shovel  on  traction  wheels  will 
weigh  approximately  20  tons,  and  In  gen- 
eral this  is  heavy  enough  load  on  any 
ordinary  quarry  floor. 

Under  good  local  conditions  a  %  yd. 
shovel  can  do  about  300  tons  daily.  A 
crew  of  two  men  is  sufficient  unless  the 
quarry  flooT  is  allowed  to  become  irreg- 
ular. 

Well  built  small  shovels  can  handle 
stone  larger  than  a  48x60  in.  jaw  crusher 
can  receive,  so  that  in  general  no  problem 
of  additional  block  holing  is  Introduced 
through  the  use  of  these  smaller  ma- 
chines. The  objection  to  their  use  lies  in 
the  fact  that  in  heavy  work  they  become 
quite  slow,  comparatively  more  so  than 
a  heavier  shovel. 

Small  shovels  on  traction  wheels  offer 
attractive  possibilities  to  a  quarry  opera- 
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BURCH  STONE  SPREADER 

Here  is  the  greatest  time  and  money  saver  ever 
devised  for  the  road  contractor. 

It  is  a  simply  operated  attachment  for  trucks  which 
spreads  the  stone  to  any  desired  depth  and  width  as 
it  is  unloaded.  The  Buroh  Stone  Spreader  per- 
mits you  to  use  the  exact  amount  of  stone  needed, 
thus  eliminating  rehaulin£  and  the  expense  of  hiring 
stone  spreaders. 

All  requirements  on  the  road  are  provided  for  in 
adjustments  which  are  made  in  only  a  few  minutes. 
Complete  information  regarding  tftis  Spreader 
will  be  mailed  upon  request. 
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tor  under  the  following  local  conditions: 

1.  A  small  tonnage  say,  less  than  800 
tons  per  day. 

2.  Where  it  is  desired  to  split  up  the 
tonnage  into  smaller  units  either  for  re- 
liability of  stone  supply  or  because  of  the 
nature  of  the  rock  that  must  be  taken  out 
from  the  different  points  in  the  quarry. 

3.  When  an  industrial  'system  is  of 
light  weight  which  would  prohibit  the 
use  of  a  heavy  shovel. 

4.  When  the  conformation  of  the  quar- 
ry prohibits  the  rounding  out  of  the  quar- 
ry in  a  uniform  curve  so  that  the  railway 
shovel  cannot  be  advantageously  em- 
ployed. 

5.  Where  the  floor  is  firm  so  as  to  give 
good  roadway  for  a  shovel  on  traction 
wheels. 

From  the  present  outlook  there  would 
appear  to  be  no  field  between  the  small 
traction  shovels  and  the  large  railway 
shovels.  Therefore  the  investigator  is 
practically  limited  to  these  two  extremes 
of  installation.  With  the  perfecting  and 
cheapening  of  the  caterpillar  tread,  there 
may  be  a  future  for  the  full  revolving 
shovel  of  about  l^^-yard  capacity.  It  is 
to  be  noted,  however,  that  a  full  revolving 
shovel  of  large  size  must  necessarily  be 
sluggish  as  compared  with  the  railway 
type  shovel  which  moves  only  its  boom. 
Transportation  System 

The  following  points  regarding  a  trans- 
portation system  must  be  taken  into  con- 
sideration. 

1.  Relative  size  of  car  and  shovel. 

2.  Size  of  the  unit  of  train  movement. 

3.  Relative  size  of  car  and  crusher. 
When  using  heavy  railway  type  shovels, 

the  gauge  of  the  industrial  track  should 
not  be  less  than  42  ins.  and  standard 
gauge  of  4  ft.  8%  ins.  is  preferable.  With 
standard  gauge,  it  is  possible  to  use  a 
heavy,  well-designed  car  that  will  hold  as 
much  as  15  tons  which  is  very  instrumen- 
tal in  rapid  operation. 

A  point  not  usually  considered  is  that  a 
high  car  is  cheaper  to  load  than  a  low  car 
and  that  high  cars  may  more  safely  be 
used  on  a  wide  gauge  track  than  upon  a 
narrow  gauge.  The  economy  in  loading 
high  cars  is  due  to  the  fact  that  when  it 
completes  its  working  stroke,  the  shovel 
usually  has  its  dipper  well  In  the  air. 
This  allows  the  runner  to  drop  his  load 
without  the  necessity  of  lowering  the  dip- 
per down  to  the  car. 

By  the  use  of  as  large  a  car  as  possible, 
much  time  is  saved  on  the  shovel  in  the 
actual  spotting  of  the -dipper  and  through 
rapid  dumping  from  a  greater  height.  The 
large,  heavy  ear  on  standard  gauge  can 


stand  punishment  of  this  kind  which 
would  be  impossible  with  lighter  cars. 
Also  the  spill  will  be  much  less. 

The  size  of  the  unit  of  train  movement 
is  not  always  given  the  consideration 
which  it  deserves.  For  good  practice  the 
train  load  of  stone  handled  on  one  move- 
ment should  equal  at  least  20  minutes  of 
the  nominal  capacity  of  the  shovel.  As 
for  example  a  railway  shovel  with  a  nomi- 
nal daily  capacity  of  1,200  tons  equals  120 
tons  per  hour,  equals  2  tons  per  minute, 
should  be  served  by  a  train  carrying  40 
tons  of  stone.  In  practice,  with  a  daily 
average  of  1,200  tons,  this  40  ton  train 
should  be  filled  in  from  10  to  15  minutes 
time  and  the  balance  is  lost  time  in  mov- 
ing the  shovel,  shifting  trains,  hard  dig- 
ging, etc. 

Corresponding  figures  with  a  small  trac- 
tion shovel  would  be  300  tons  per  day, 
equals  V2  ton  per  minute,  which  would 
require  a  train  of  at  least  10  tons  capacity. 

In  these  figures  may  be  noted  one  of  the 
fundamental  reasons  why  the  small  shovel 
can  compete  with  the  large  one.  Very  few 
operators  of  railway  shovels  will  serve 
them  with  a  40  ton  train.  The  operator 
of  a  small  shovel  has  no  difficulty  in  serv- 
ing it  with  trains  of  10  to  15  tons  each. 
In  fact,  with  a  specially  designed  car,  the 
Cedar  Hollow  Plant  of  the  Charles  Warner 
Company  has  succeeded  in  making  train 
units  of  21  tons.  This  was  accomplished 
on  a  track  of  24-in.  gauge,  which  Is  alto- 
gether too  narrow  even  for  shovels  as 
small  as  %  yd. 

Even  a  %-yd.  shovel  is  preferably 
■  served  by  a  track  of  36-in.  gauge  in  order 
to  get  sufficiently  large  train  units  and  a 
high  car  that  can  be  loaded  more  econom- 
ically. The  new  type  of  car  at  the  Cedar 
Hollow  Plant,  above  mentioned,  operates 
satisfactorily  on  24-in.  gauge  and  averages 
a  314-ton  load.  But  to  secure  stability  on 
24-in.  gauge,  it  is  of  necessity  quite  low, 
which  slows  up  the  shovel  slightly.  Aside 
from  this  it  is  a  very  satisfactory  car. 

The  relative  size  of  the  car  and  the 
crusher  is  of  utmost  importance  and  most 
frequently  overlooked.  A  large  car  de- 
mands a  large  crusher,  all  other  condi- 
tions being  equal.  If  the  car  is  of  such 
small  size  that  its  load  will  not  fill  and 
cover  over  the  top  of  the  crusher,  then 
obviously  there  is  much  less  opportunity 
of  jamming  and  arching. 

This  condition  is  much  helped  by  hav- 
ing a  considerable  length  of  chute  be- 
tween the  point  of  dumping  the  car  and 
the  mouth  of  the  crusher.  This  thins  out 
the  load  and  causes  the  large  stone  to  go 
in  endwise,  thereby  permitting  the  use  of 
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a  larger  car  than  would  otherwise  be  pos- 
sible. An  apron  feeder  or  similar  device 
will  accomplish  the  same  purpose  . 

It  would  be  well  to  reiterate  here  the 
important  factors  that  have  bearing  upon 
the  proper  size  of  the  crusher.  We  con- 
stantly hear  discussed  the  relative  size  of 
shovel  and  crusher  as  if  this  relationship 
were  the  only  or  the  most  important 
point.  But  the  most  important  considera- 
tions of  determining  the  size  of  the  crush- 
er are  the  nature  of  the  rock  itself  and  the 
size  of  the  car.  The  size  of  the  shovel  also 
has  an  important  bearing  but  certainly 
less  than  the  others. 

Steam  shovel  service  is  exceedingly 
hard  on  cars.  Any  car  of  the  "contractor 
type"  or  the  rocker  dump  type  will  not 
be  durable  when  used  with  steam  shovels. 
It  is  necessary  to  have  a  type  of  car  in 
which  a  considerable  portion  of  the  bot- 
tom is  flat  and  resting  directly  upon  a 
heavy  decking  on  the  truck.  Otherwise 
the  dropping  of  stone  will  be  constantly 
knocking  the  body  out  of  shape.  This  type 
of  car  requires  a  power  dumping  device 
at  the  crusher.  Spring  journal  boxes  are 
very  helpful  in  saving  a  car  from  rough 
treatment. 

It  might  be  well  to  say  one  word  re- 
garding the  use  of  the  motor  truck  for 
transportation  from  shovel  to  crusher.  At 
least  one  company  is  trying  this  out  with 
reputed  success  but  no  cost  figures  avail- 
able. Undoubtedly  under  conditions  of  a 
short  haul  and  good  roadbed,  the  motor 
truck  may  become  popular  when  used 
with  smaller  shovels.  But  it  would  ap- 
pear safer  for  the  average  operator  to 
stick  to  well  tried  and  economical  indus- 
trial railways  rather  than  experiment  with 
thet  high-priced  and  rapidly  depreciating 
motor  truck.  The  time  will  come  when 
3-ton  dump  trucks  can  be  purchased  for 
?1,800  or  less  and  then  a  new  era  will  be 
opened  for  the  quarry  operator.  In  the 
meantime,  he  will  do  well  to  adhere  to 
accepted  practice. 

The  Crustier. 
In  most  installations  the  crusher  is  se- 
lected for  the  size  of  its  opening  rather 
than  for  Its  capacity.  Since  the  jaw 
crusher  has  a  large  mouth  opening  for  its 
cost  and  output,  it  is  usually  selected  for 
all  installations  of  lime  plants.  The  order 
of  importance  of  different  items  which  go 
to  determine  the  size  of  the  crusher  is  ap- 
proximately as  follows: 

1.  Nature  of  the  stone. 

2.  Size  of  the  car. 

3.  Size  of  the  shovel. 

The  effect  of  all  of  these  has  been  elabo- 


rated but  it  would  be  well  to  inject  a  word 
of  caution  at  this  point.  Experience  has 
shown  that  most  installations  have  crush- 
ers which  are  too  small  for  their  purpose. 
Quarry  operators  install  large  shovels  to 
secure  economy  at  the  quarry  face,  prob- 
ably skimp  a  little  bit  on  the  size  and  type 
of  car  and  end  up  with  a  crusher  which  is 
very  much  too  small.  The  easiest  thing 
to  change  in  a  quarry  is  the  size  or  type 
of  the  shovel.  Usually  the  most  difficult 
thing  to  change  is  the  crusher  itself  on 
account  of  lack  of  head  room,  necessity  of 
additional  foundations  and  larger  convey- 
ing and  elevating  machinery.  Therefore 
it  would  appear  to  be  better  to  put  the 
money  into  the  crusher  and  if  skimping 
must  be  done,  skimp  on  the  shovel  and  the 
rolling  .''tock.  Many  good  installations 
have  been  seriously  hampered  by  delays 
at  the  crusher  itself. 

The  largest  size  jaw  crusher  that  can 
be  shipped  and  erected  with  a  one-piece 
frame  is  the  48x60-in.  Any  size  larger 
than  this  must  be  shipped  knock-down  on 
account  of  railroad  limitations.  As  a  re- 
sult this  size  crusher  is  now  being  fre- 
quently installed.  It  is  being  successfully 
fed  by  shovels  of  various  sizes  running 
from  a  %-yd  traction  shovel  at  Cedar  Hol- 
low Plant  of  the  Charles  Warner  Com- 
pany up  to  3-yd  railway  shovels  at  the 
plant  of  the  Security  Cement  &  Lime 
Company  and  at  some  of  the  Ohio  lime 
manufacturing  plants.  This  crusher  is 
not  quite  large  enough  for  this  work.  But 
it  has  been  the  economic  limit  for  these 
plants  on  account  of  the  excessive  cost  in- 
volved in  the  purchase  and  installation  of 
the  larger  sectional  frame  crusher.  There 
is  occasional  difficulty  at  all  the  plants 
using  this  crusher  which  is  usually  due 
to  the  nature  of  the  rock  or  failure  to 
supply  a  sufficiently  long  chute  from  the 
car  dumping  point  to  the  crusher  mouth. 

Other  plants  have  installed  crushers  of 
size  42x48-ins.  and  40x42-ins.  This  has 
been  an  unfortunate  economy  since  al- 
most any  shovel  or  any  naturally  hard- 
bodied  rock  will  cause  considerable  jam- 
ming and  arching  with  these  smaller  size 
crushers. 

The  gyratory  crusher  should  only  be 
considered  where  enormous  capacity  is 
desired,  say  4,000  tons  per  day  or  more, 
such  as  is  required  in  large  fluxing  stone 
operations. 

The  foregoing  matter  Is  from  a  paper  by 
Mr.  Warner  before  the  recent  annual 
meetihg  of  the  National  Lime  Association. 
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SEWER    TRENCH    BACKFILLER 
WORKS  IN  11  FT.  ALLEY. 

There  is  an  ever  increasing  demand  for 
sewer  construction  in  alleys,  rather  than 
In  the  streets.  Without  a  continuous 
backfiller  any  trenching  machine  is  prac- 
tically useless,  due  to  insufficient  space  in 
a  16-ft.  alley  to  deposit  the  dirt,  especially 
if  the  trenches  happen  to  be  deep.  Depos- 
iting the  excavated  dirt  on  one  side  only 
is  the  logical  method,  the  other  side  being 
used  on  which  to  string  out  the  pipe.     De- 


AUSTIN  CONTINUOUS  BACKFTLLER 
FOR  SEWER  TRENCHES  WORKS  IN  10 
FT.   6  IN.  ALi,EY. 

positing  the  dirt  on  both  sides  is  a  nuis- 
ance and  even  then,  there  is  insufficient 
space  to  permit  economical  handling  of 
the  job.  Then  comes  the  backfilling  to  be 
done  by  hand  or  by  teams  in  congested 
space.  Thus  the  ordinary  traction  back- 
filler is  at  a  big  disadvantage  for  obvious 
reasons. 

The  Austin  Machinery  Corporation's 
continuous  backfiller,  shown  in  the  illus- 
tration, while  adapted  tor  alley  work,  is 
also  ideal  for  work  in  the  open. 

A  short  conveyor  takes  the  excavated 
material  from  the  standard  cross  con- 
veyor belt  and  delivers  it  to  the  main  belt, 
which,  driven  by  gasoline  engine,  and 
therefore  independent  of  the  power  on  the 
trenching  machine,  carries  the  dirt  back 
and  into  the  trench.  The  device  moves  on 
short  light  rail  sections,  and  is  attached 
to  the  trenching  machine  for  traction  pur- 
poses. The  rear  end  is  supplied  with  a 
winch  for  raising  and  lowering,  so  that 
wagons  can  be  loaded  without  any  diffi- 
culty. The  backfiller  is  built  in  sections 
of   4   ft.    6    ins.,    so    that   any   reasonable 


length  can  be  used,  the  conveyor  belt  be- 
ing lengthened  or  shortened  up  accord- 
ingly. 

The  especially  important  part  of  this 
device  is  that  it  operates  within  the  out- 
side measurement  of  the  trencher,  so  that 
in  an  alley  10  ft.  6  ins.  wide  this  trench- 
ing machine  can  be  used. 


THE    ANDRESEN    ROAD    REPAIR 
OUTFIT 

Until  quite  recently  there  has  been  no 
single  piece  of  apparatus  on  the  market 
vrith  which  all  types  of  pavements  could 
be  properly  maintained.  For  instance, 
to  repair  asphalt  streets  has  necessitated 
the  use  of  expensive  asphalt  plant,  wag- 
ons or  motor  trucks,  road  rollers,  tool- 
heater  wagons,  etc.  The  result  has  been 
that  many  cities  and  counties,  due  to  the 
large  expense  involved  in  equipment, 
could  not  afford  or  were  not  justified  in 
purchasing  machinery  with  which  to 
make  necessary  repairs.  The  natural  re- 
sult has  been  that  many  roads  and  pave- 
ments have  rapidly  gone  to  pieces  due  to 
want  of  proper  maintenance. 

A  machine  to  fill  the  need  so  described 
was  patented  and  placed  on  the  market 
about  a  year  and  a  half  ago  by  H.  P. 
Andresen  &  Co.,  1261  N.  Clark  St.,  Chi- 
cago.    This  machine,   which   is  built  by 


THE  .VXDRESEN  RO.\D  REP.AJR  OUTFIT. 

Littleford  Bros.,  460  East  Pearl  St.,  Cin- 
cinnati, Ohio,  has  been  perfected  under 
service  conditions.  It  is  well  suited  to 
the  road  patrol  or  gang  system  of  main- 
tenance, for  with  this  machine  no  other 
equipment  is  necessary  for  patching  any 
type  of  road,  whether  asphalt,  bituminous 
concrete,  cement  concrete,  brick,  water 
bound  and  asphalt  macadam.  It  is  pri- 
marily   intended   to   make   small   repairs 
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before  larger,  more  expensive  ones  be- 
come necessary. 

The  machine  is  drawn  by  a  truck,  or 
team  of  horses,  and  airries  all  necessary 
materials,  tools,  heating  appliances  and 
the  3  or  -1  men  required  to  operate  it. 
With  this  plant  it  is  not  necessary  to  use 
rollers,  tool  heaters,  tar  kettles  or  wagons 
and  an  asphalt  plant  is  not  required. 
Large  cities  can  use  this  output  to  ad- 
vantage in  conjunction  with  their  asphalt 
plants  for  the  patrol  system  of  repairs. 

The  outfit  is  well  suited  for  emergency 
Portland  cement  concrete  work  in  the 
winter;  hot  water,  hot  stone,  hot  sand 
and  mixing  device  all  in  one  apparatus. 
With  this  outfit  road  and  street  mainte- 
nance work  can  be  done  throughout  the 
year,  thus  making  use  of  men  necessarily 
carried  on  the  payroll  through  the  winter 
months  to  keep  an  organization  intact. 

There  is  but  one  tire.  Temperature 
control,  so  necessary  when  working  with 
bituminous  materials,  is  obtained  by  the 
use  of  two  stacks,  each  provided  with  a 
self-locking  damper.  If  the  asphalt  in 
the  removable  kettle  in  the  forward  end 
of  the  wagon  becomes  too  hot,  by  closing 
the  damper  in  front  stack  all  the  heat 
necessarily   goes   under  and   through   the 


sand  and  stone  bin  to  the  rear  stack,  and 
vice  versa. 

There  is  no  waste  of  coal  or  of  paving 
materials,  for  the  asphalt  (water  or  tar), 
sand  and  stone  are  all  discharged  direct 
by  gravity  into  the  combination  mixing 
pan  at  the  rear.  There  is  no  necessity 
for  rehandling  material  ordinarily  left 
along  the  roadside,  as  a  consequence  no 
unsightly  mess  remains.  The  mixing  pan 
when  raised  becomes  the  tool  carrier. 

The  Andresen  Road  Repair  Outfit  com- 
bines in  a  single  device  a  heating  or 
melting  kettle,  two  bins  for  heating  sand 
and  stone,  a  combination  mixing  pan  and 
tool  carrier,  a  heater  for  tampers  and 
smoothers,  a  coal  burning  furnace,  a  coal 
bin,  a  cement  bin,  space  on  top  of  bins 
for  carrying  materials  and  tools,  a  hot 
shelf  for  keeping  pouring  pots  warm,  and 
a  driver's  seat  large  enough  for  four 
men.  These  parts  are  compactly  mounted 
on  a  single  set  of  four  wheels  and  are 
arranged  so  that  the  material  charged 
into  the  wagon  at  the  top  is  heated  and 
delivered  simply  by  force  of  gravity  to 
the  mixing  pan  at  the  rear.  It  is  con- 
structed entirely  of  steel  excepting  the 
driver's  seat,  foot  board,  wagon  pole  and 
trees. 


Contracts  Awarded 


ROADS   AND  STREETS 

Ark.,  Arkadelphia— East  Brothers,  Arkadelphia. 
awarded  contr.  for  surfacing  with  gravel  certain 
street  and  Federal  roads  in  Clarl  Co.  Rd.  Im- 
provement Dist.   No.   1.  at  $89,653. 

Ala.,  Jaspei — Jerry  Gwin.  Birmingham.  Ala., 
awarded  contract  to  construct  Bankhead  hwy.  thru 
Walker  Co.;  '30  ft.  wide,  with  16-ft.  hard  sur- 
face   gravel,    at    $135,000. 

Ala.,  Livingston — W.  K.  Saulsbury  &  Co..  Birm- 
ingham, awarded  conitr.  for  9  miles  bitum.  ma- 
cadam paving,  penetration  method,  at  $177,000;  9 
mi.  clay  and  gray,  constr.  to  Finnel  Co..  Tusca- 
loosa, at  $123,000.  Both  contracts  awarded  bv 
Board  of  Revenue.  Sumter  Co..  Ala..  State  and 
county  will  each  contribute  $75,000  and  Federal 
government    $150,000. 

Ala.,  Tuscaloosa — Thompson  &  Donoho.  Birming- 
ham. Ala.,  awarded  contr.  to  construct  26.2  miles 
Byler  rd..    at    $223,000. 

Cal.,  Sacramento — Henry  J.  Kaiser,  Oakland, 
awarded  contract  for  paving  and  grading  bet. 
Upton  and  southerly  boundary  of  Siskiyou  Co..  at 
$18,515.  and  bet.  Healdsburg  and  Cloverdale  at 
$350,000. 

Cal.,  Santa  Barbara— Samuel  Hunter  and  Chas. 
T.  Richardson,  526  E.  Haley  St.,  Santa  Barbara, 
awarded  contract  for  paving  23  miles  of  high- 
way in  the  Lompoc  permanent  road  div..  with 
3Vj-in.  asph.  cone.  base,  and  lU-in.  surface,  at 
$485,535. 

Cole,  Trinidad — Strange  &  McGuire,  Boulder, 
awarded    contract    for   paving   here   at    $178,381, 

III.,  Waukegan— F.  C.  Nelson,  Racine,  Wis.. 
awarded  contract  for  paving  4.5  miles  Wauconda- 
Volo  rd.,   18  ft.   wide,  conicrele,  at   $137,995. 

la.,     Audubon — Oco.     Condon     Co..     415     Farnam 


Bldg..  Omaha.  Neb.,  awarded  contract  for  excavat- 
ing  17    miles,    at    $116,500. 

la.,  Iowa  City — Wm,  Horrabin,  Iowa  City, 
awarded  contract  for  paving  various  streets,  $8,- 
000   brick   paving;    $57,000    bitulithic, 

Ky.,  Frankfort — State  Hwy.  Dept.  let  contract  for 
shaping  and  draining  6.2  ml.  Somerset- Stanford 
rd..  Pulaski  and  Lincoln  Cos.,  to  W,  Lutes  &  Co.. 
Lexington,  at  $105,834;  shaping,  draining  and  sur- 
facing with  rock  asph.  1.4  ml.  rd.  from  east  to 
southwest  Corp.  limits  of  Scottsville.  Allen  Co.,  to 
Speed  Parker,  Inc.,  Speed  bldg.,  Louisville,  at  $57,- 
560;  surf. -treating  roads  in  Nelson,  Rockcastle, 
Warren.  Bourbon  and  Woodford  Cos.,  to  R.  B. 
Tyler.  114  S.  Fourth  St..  Louisville,  at  $29,071; 
Anderson  and  Garrard  Cos.  to  Eaton  Oil  Works. 
Covington,  at  $7,482;  Madison  Co.  to  Southern  Oil 
&   Tar  Co.,    I^uisville.   at    $10,252. 

Ky.,  Frankfort — Wm.  Lutes  &  Co,,  Lexington, 
awarded  contracts  for  6  2-10  miles  waterbound 
macadam.  Lincoln  Co.,  at  $105,000;  Speed-Parker 
Co..  Louisville,  awarded  contract  for  fi^  mi.  city 
Impvts.  in  Scottsville,  Allen  Co.,  at  $55,000. 

Ky.,  Louisville — Louisville  Asph.  Co.  awarded 
contract  to  constr.  4.6  miles  rein.  cone,  oni  Bards- 
town  rd.,  St.  ProJ.  3,  Sec.  A,  F.  A.  P.  BO,  at 
$161,582. 

Ky.,  Richmond — Geo.  T.  Miller,  Lebanon,  Ind., 
awarded  contract  to  construct  7  miles  rein.  cone, 
on    Dixie    Hwv..    Madison   Co..    at    $243,287. 

Ky.,  Sanford — Wm.  Lutes  &  Co.,  Lexington,  Ky., 
awarded  contract  to  constr  6.2  miles  waterbound 
macadam    road,    at    $105.0fW. 

Ky.,  Winchester — State  Hwy.  Comn,,  Frankfort, 
let  contr,  to  S.  M.  Billiter.  Covington,  Ky..  for  com- 
structing  9.5  miles  Ky.  rock  .isph.  on  Midland  Trail 
in  Clark  Co.;  State  Proj.  47.  Sec.  A,  F.  A.  P.  63, 
.•It    $352,889. 

La.,  Abbeville— W.  E.  Goron,  New  Orleans, 
awarded  contract  in  Rd.  Dist.  1,  In  8th  Wardj  Of 
Vermillioni  Parish    at   $350,000. 

La.,   Gretna— T.   W.   Johnson.    2323  Chestnut  St., 
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^ew  Orleans,  awarded  contract  for  curbing  and 
ildg.    82,000   sq.    yds.    cone,   walks,    at    $304,555. 

Me.,  Augusta — Frissell  Eng.  Co.,  Gardner,  Mass., 
.warded  contract  for  paving  3.59  miles  State  hwy. 
n  Bangor  and  Veazie,  18  ft.  wide,  concrete,  at 
64,483;  3.1  mi.  in  Turner  and  Livermore,  18  ft. 
7ide,  gra%'el,  to  J.  H.  Kerr,  Rumford,  at  555,876. 

Mich,,  Lansing — St.  Hwy.  Dept.  let  contr.  to 
lemus  Constr.  Co.^  Remus,  for  grading,  draining 
nd  surfacing  State  trunk  line  rd.  13-20.  at  $71,673: 
S..  J.  Bacco,  Iron  Mountain,  contr.  for  grading, 
Iraining  and  surfacing  3.883  mi.  State  trunk  line 
d.   90-1,    Sec.   A,    Dickinson   Co..    at  $36,618. 

Minn.,  Grand  Rapids — Following  awarded  contrs. 
or  27  miles  cone,  paving'  bet.  Grand  Rapids  and 
Ceewatin,  2  mi.  paving  in  Grand  Rapids,  1  mi.  in 
;oleraine,  to  be  laid  this  season,  13  H  mi-  bet. 
Jrand  Rapids  and  Marble,  to  Johnson,  Drake  & 
»iper,  912  Plymouth  Bldg.,  Minneapolis,  at  $417,958; 
3%  mi.  bet.  Marble  &  Keewatin  to  Winston  Bros.,' 
01  Globe  Bldg.,  Minneapolis,  and  E.  W.  Coons  Co., 
libbing,  at  $411,929,  both  sects,  cone,  paving  witli 
0-lb.   mesh   reinf.    and   crushed   rock  aggregate. 

Mo.,  Kansas  City — G.  G.  Roudebush.  awarded 
ontract  for*  paving  Quindaro  blvd.,  from  5th  St. 
o  17th  St.,  at  $168,878;  C.  C.  Clark,  Topeka, 
warded  contr.  tor  grading,  paving  and  bldg.  cul- 
erts  along  Southwest  blvd.,  from  city  limits  of 
losedale  to  Johnson  Co.  line,  at  $79,164. 

Mo.,  Kansas  City — W.  G.  Mullins  Constr.  Co. 
ontr.  to  pave  31st  St.,  Troost  Ave  to  Woodland 
Lve.,  at  $26,661;  Gray  Paving  and  Material  Co.. 
t  $15,147.  to  pave  9th  St.,  Campbell  to  Troost; 
'red  Lorrlmer  contr.  to  pave  Oak  St.,  63rd  to  Meyer 


blvd.;  W.  D.  Doyle  Constr.  Co.,  to  pave  Walrond 
Ave.,  Benton  blvd  to  Benton  Ave.,  at  about  $100,- 
000. 

Mont.,  Butte— Heislet  Constr.  Co.,  Salt  Laka  City, 
Utah,  awarded  contr.  for  constr.  of  Pipestone  Pass 
rd.,   south  of  here,   at  $73,000;  18  miles  long. 

Neb.,  Omaha — Peterson,  Shirley  &  Gunther, 
Omaha,  awarded  contr.  by  Bremer  Co..  Iowa,  F.  A. 
P.  88,  for  grading  10.7  miles  west  and  east  of 
Waverly,  estimate  quantities,  86,955  cu.  yds.  earth 
excav.  and  1,007  cu.  yds.  solid  rock  excav.  at  42c 
per  cu.   yd.   and   $3  per  cu.  yd.    respectively. 

Neb.,  Omaha — American  Paving  Co.,  411  Finance 
Bldg..  Omaha,  awarded  contr.  for  repaying  Dodge 
St.,   at    total   of   $100,000, 

N.  J.,  Mt,  Holly — Union  Paving  Co.,  30th  & 
Locust  Sts.,  Phila.,  awarded  contr.  for  paving  Mt, 
Holly-Burlington    rd.,'  sheet   asph.,    at   $3.23,992. 

N.  J.,  Salem — M.  Staub,  Sweedsboro,'  awarded 
contr.  for  rein.  cone,  paving;  47,146  sq.  yds.,  Woods- 
town-Salem  rd..    Route   6,    Sec.    7,  at   $166,637. 

N,  C,  Tarboro — Cheatwood  &  Driscoll,  511  W. 
12th  St.,  Richmond.  Va..  awarded  contr.  by  State 
Hwy.  Dept.,  at  Div.  Office  here^  for  grading  and 
paving  9.57  mile  road  bet.  Greenville  and  Ayden, 
Pitt  Co.,  at  about  $237,000. 

N.  J.,  Trenton — J.  J.  Barrett.  147  Lafayette  St., 
awarded  contract  for  paving  2  miles  Carter  rd., 
from  Lawrenceville  to  point  near  Rosedale,  water- 
bound  macadam,  at  $158,072;  J.  J.  Barrett,  147 
Lafayette  Ave.,  awarded  contract  for  impvt.  of 
Chambers  St.  and  Princeton  Ave.,  $4,500  ft.  long, 
20   ft.    wide,   at    $39,521. 

N.     C,     Charlotte — BIythe     &    Blythe.     awarded 
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Motor  Trucks  as  Operated  in  Municipal  and  County  Service 
and  in  Highway  Transportation 


FLEET  OF  9  SPECIAL  KISSEL  ROAD-BUILDERS5  TRUCKS  EMPLOYED  BY 
PEPPARD,  BURRILL  &  CONNELL,  ON  JOHNSON  CREEK,  WIS.,  ROAD  CON- 
TRACT. 
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Motor  Truck  Operation  and  Accounting — 74 


MOTORIZED  REFUSE  COLLECTION 
AT  PEORIA,  ILL. 

By   E.   E.    Pirrson,   Bloomington,   Hi. 

By  the  utilization  of  a  system  of  motor 
trucks  and  trailers  the  operating  expenses 
of  the  Peoria,  Illinois,  garbage  depart- 
ment have  been  greatly  reduced,  while  ef- 
ficiency has  been  promoted. 

Perhaps  the  most  perplexing  problem 
that  confronts  the  American  city  of  any 
size  Is  the  disposition  of  the  municipal 
waste.  Refuse  from  the  kitchen,  ashes 
from  the  stove  and  furnace,  paper,  etc., 
accumulate  and  must  be  disposed  of.  Each 
city,  in  most  instances,  experiments  in  a 
number  of  varying  directions  and  widely 
divergent  methods  in  the  hope  of  keeping 
the  expense  to  the  lowest  possible  point 


The  expenses  of  the  garbage  department 
have  been  vastly  curtailed  since  trucks 
and  trailers  were  adopted,  while  com- 
plaints from  the  public  have  been  greatly 
reduced.  The  present  method  of  garbage 
disposal  is  the  most  satisfactory  and  most 
efficient  in  the  history  of  the  city. 


TWO  TON  TRUCK  SAVES  $4,000 
PER  YEAR  ON  ASH  COLLEC- 
TION WORK 

Bii  Charles  E.  Firth,  Box  .i^,  Crum  Lynne,  Pa. 
The  dependability  of  my  2-ton  Acme 
truck  is  shown  by  the  fact  that  it  has 
never  been  laid  up  for  a  day.  Since  Octo- 
ber, 1920,  it  has  been  operating  chiefly  on 
ash  collection  work  for  the  city  of  Ches- 


TRUCK  AND    TRAILER   TRAIN   HAULING  MUNICIPAL,  REFUSE   IN   PEORIA,   ILL,. 


and,  at  the  same  time,  safeguarding  the 
public  health  and  eliminating  complaints 
from  householders,  business  institutions, 
etc. 

The  Peoria  system  saves  much  lost  mo- 
tion by  the  use  of  heavy  trucks  and  a  long 
string  of  trailers  coupled  •  together. 
Smaller  trucks  bring  in  one  trailer  to  the 
headquarters  of  the  garbage  department, 
one  truck  and  trailer  being  assigned  to 
each  district.  Heavier  trucks  then  haul 
four  to  six  of  the  loaded  trailers  to  the 
city  dump,  low  places  which  are  to  be 
filled  with  the  refuse,  or  to  the  yards  of 
stockmen  who  feed  the  edible  portion  of 
the  garbage  to  hogs. 


ter.  Pa.  This  work  Is  done  under  con- 
tracts secured  in  competitive  bidding.  As 
the  bids  must  be  figured  on  a.  very  close 
margin  of  profit,  a  dependable  truck  Is 
essential. 

The  truck  has  been  running  on  this 
work  5  days  a  week.  In  the  morning  it 
makes  a  2-miIe  run  to  Chester,  starting  in 
on  its  ash  collection  work  as  soon  as  it 
reaches  the  city.  The  truck  operates  with 
2  helpers,  who  go  along  beside  it,  picking 
up  the  boxes  and  baskets  of  ashes  and 
dumping  them  into  the  truck.  We  always 
try  to  get  the  main  streets  cleaned  be- 
fore the  big  business  rush  commences,  in 
order  to  avoid  congestion  caused  by  park- 
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A  Special  Mack 
Road  Building  Truck 

THIS  piece  of  modern  road-building  equip- 
ment is  designed  primarily  to  make  pos- 
sible tbe  rapid  handling  of  materials.  This 
phase  of  present-day  highway  construction 
can  be  and  often  is  the  deciding  factor  in  the 
matter  of  profits. 

This  Mack  Road  Building  Truck  is  adapted  to 
carry  dry  aggregate  in  batches  from  the  central 
storage  plant  to  the  mixer  on  the  road.  It  can 
be  used  equally  as  well  in  transporting  wet 
mix  from  the  central  mixing  plant  to  the  job. 

Detailed  description  and  specifications  of  the  Mack  Road 
Building  TrucK  will  be  sent  you  gladly  upon  request. 
Address  Room  2007. 


INTERNATIONAL  MOTOR  COMPANY 

25  Broadway,  New  York 

PERFORMANCE  COUNTS 
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ing  passenger  cars  in  the  downtown  dis- 
trict. 

As  a  rule  the  truck  covers  3  or  4  blocks 
to  get  a  load.  As  soon  as  It  has  about  4 
cu.  yds.  of  ashes  it  starts  on  its  trip  to  the 
dump.  This  trip  may  vary  in  length  from 
3  blocks  to  2  miles  each  way.  Since  the 
truck  has  a  dump  body,  it  takes  only  a 
moment  to  unload,  when  it  starts  back  for 
the  next  load. 

The  truck  has  been  averaging  between 
12  and  15  trips  to  the  dump  a  day.  Then 
at  the  end  of  the  day  it  has  the  run  back 
to  Crura  Lynne.  On  some  days  the  truck 
ends  up  about  4  miles  from  the  garage. 
It  averages  40  miles  a  day;  and  in  spite 
of  a  great  deal  of  running  at  low  speed, 
and  the  power  required  to  operate  the 
dump,  it  gets  5.7  miles  to  a  gallon  of  gas- 
oline. 

Once  a  month  the  truck  makes  a  trip 
to  Philadelphia  to  bring  back  a  load  of 
feed.  Occasionally  it  is  hired  out  to  do 
general  hauling  for  other  people.  There 
are  usually  odd  jobs  to  be  had  for  a  dump 
truck. 

So  far  repairs  have  cost  only  ?50.10  for 
a  frozen  radiator  and  a  snapped  spring, 
so  $150  a  year  will  be  ample  to  cover  this 
item.  My  time  is  occupied  in  handling 
the  Acme  truck,  another  2-tonner  and  16 
horses,  so  $500  a  year  of  my  salary  must 
be  charged  against  the  Acme.  There  is 
no  charge  for  garage,  because  I  keep  the 
truck  in  a  building  of  my  own  that  would 
not  be  used  for  any  other  purpose.  The 
cost  also  includes  the  wages  of  a  driver 
at  $5  a  day  and  2  helpers  at  $4  a  day. 

Figuring  these  costs  on  the  National 
Standard  Truck  Cost  System,  the  2-ton 
Acme  costs  ?22.17  a  day,  55.42  cts.  per 
mile,  41.07  cts.  per  cu.  yd.  and  27.71  cts. 
per  cu.  yd.  mile. 

I  have  operated  horses  for  25  years,  and 
motor  trucks  for  3  years,  and  I  know  how 
they  compare  on  every  kind  of  work  I  do. 
On  ash  collection  work  it  would  take  3 
teams  to  do  the  work  of  the  2-ton  Acme. 
Each  team  would  need  one  helper  and 
would  cost  about  $13  a  day.  The  3  teams 
would,  therefore,  cost  $39  a  day,  or  $16.83 
more  than  the  truck.  Figuring  that  the 
truck  operates  5  days  a  week,  this  means 
a  saving  of  $4,375.80  a  year. 

Then,  too,  the  horses  would  not  be  as 
dependable,  because  in  hot  weather  they 
are  often  overcome  by  the  heat,  while  in 
cold  weather  they  slip  and  slide  and  often 
injure  themselves.  I  have  always  found 
it  hard  to  get  their  shoes  sharpened  in 
winter,  because  the  minute  there  is  ice  on 
the  ground  there  is  a  long  line  of  horses 
waiting  at  the  blacksmith  shop. 


The  excellent  care  given  the  truck  has 
been  repaid  by  a  low  repair  cost,  and  the 
fact  that  it  has  never  been  laid  up  for  a 
day.  This  is  remarkable,  because  the 
roads  near  the  dumps  are  extremely 
rough,  and  the  truck  has  to  back  over 
glass,  tin  cans,  etc.,  whenever  it  dumps 
a  load.  In  the  winter  the  motor  never 
stops  running. 

So  far  I  have  been  able  to  keep  the 
same  driver  on  the  Acme  all  the  time.  He 
is  a  good  man,  who  looks  over  the  truck 
regularly,  and  takes  excellent  care  of  it. 
When  anything  does  go  wrong,  requiring 
expert  attention,  we  get  very  prompt  serv- 
ice from  the  Philadelphia  dealer. 

I  have  found  that  it  pays  to  treat  my 
drivers  well  and  keep  them  interested  in 
their  job.  If  they  work  hard  and  get 
through  early  in  the  afternoon  I  always 
let  them  off  for  the  day.  This  helps  to 
keep  them  feeling  more  willing  to  work 
overtime  when  necessary. 

The  cost  data  follow: 

COST    DATA    OX    PERFORMANCE    OF    2- 
TON  ACME  TRUCK  IN  ASH  COL- 
LECTION  WORK 


AVERAGE  COST 
Cost    per    Day     (Including    Driver 

and  Helper)    $     22.1682 

Cost  per  Mile $         .5542 

Total  Cost   for   Period $2593.68 

OPERATION 

Days  Operated 117 

Miles  Traveled   4680 

Miles   per  Day 40 

Miles  per  Gallon  of  Gas 5.7 

Miles  per  Gallon  of  Oil 160 

ITEMIZED   COST 
Driver  and   Helper    Cost   per   Day 

(Included  Above)    $     13.00 

Depreciation  per   Mile $         .0547 

Maintenance    and    Repair,    Actual, 

Total    t     60.10 

Maintenance    and    Repair,    Actual, 

per  Mile   $         .0107 

Maintenance     and     Repair,      Esti- 
mated, per  Mile t  .0144 

Tire  Cost.  Estimated,  per  Mile i         .0236 


TRANSPORTATION  EQUALITY  AS 

VIEWED  BY  RAIL  AND 

TRUCK  MEN 

To  the  Editor: 

In  the  June,  1921,  issue  of  Municipai, 
AND  County  Engineebino  I  noticed  an  ar- 
ticle written  on  Transportation  Equality 
by  Mr.  M.  L.  Pulcher,  Vice  President  and 
General  Manager,  Federal  Motor  Truck 
Co.,  Detroit,  Michigan,  in  which  he  refers 
to  the  following: 

"Many  states  are  proposing  legislation 
to  limit  the  load  that  can  be  carried  by 
a  motor  truck,  to  such  a  degree  that  thou- 
sands of  firms,  now  owning  heavy  duty 
equipment,  will  be  forced  out  of  business 
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What 
Pierce-Arrows  cost 

Do  you  think  that  Pierce 'Arrows  are 
high-priced?  Do  you  think  that  they 
cost  more  than  other  trucks? 

You*il  be  amazed  to  know  they  cost  no 
more  than  any  good  truck.  With  stand' 
ard  equipment  added  to  the  chassis  price, 
they  often  cost  less* 


With  the  finest  tool  equipment  and  a  model 
factory  for  rapid  production,  no  well-made 
truck  could  be  laid  down  for  less.  Com- 
pare  our  prices  with   any   well-made  truck. 


At 


lerce 


row 


CHASSIS  PRICES 

2 -ton  j!3200 

3J-toii     4350 

5 -ton     4850 

All  Prices  F.O.B.  Buffalo 


THE    PIERCE-ARROW     MOTOR    CAR    COMPANY,    BUFFALO,   N.  Y. 
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and  the  capital  invested  in  their  trucks 
will  be  almost  a  total  loss;  also  State  and 
National  taxation  of  motor  trucks  and  pas- 
senger cars  is  being  carried  to  an  unrea- 
sonable point."  He  further  speaks  of  "the 
old  fable  of  killing  the  goose  that  laid  the 
golden  eggs,  as  being  forgotten,  for  the  mo- 
tor trucks  are  one  of  the  greatest  aids 
to  commerce  that  we  have  today." 

Mr.  Pulcher  has  not  considered  the  Ini- 
tial form  of  transportation  which  built  up 
our  country  by  spending  enormous  sums 
of  money — coming  direct  out  of  the  pock- 
ets of  the  men  who  had  faith  in  develop- 
ing the  resources  of  our  Western  country. 
Those  men  did  not  have  federal  aid,  state, 
county  or  private  subscriptions  to  assist 
them  in  building  up  their  roadbed  to  do 
business  on.  I  wonder  if  he  has  ever 
thought  for  one  minute  what  would  be 
the  condition  of  rail  transportation  If  the 
right-of-way,  roadbed  and  track  were  fur- 
nished our  steam  and  electric  roads  free 
of  charge,  so  all  that  would  be  necessary 
for  them  to  buy  would  be  the  rolling 
stock? 

It  makes  no  difference  how  the  money 
Is  acquired  to  build  the  hard  surface 
roads,  it  Is  invested  capital  and  is  entitled 
to  earn  at  least  a  reasonable  return  on 
the  money,  together  with  a  certain  sum 
set  aside  for  depreciation.  These  items  of 
expense  should  be  borne  by  the  men  or 
firms  that  use  the  roads  in  a  commercial 
way.  The  farmer  is  entitled  to  a  good 
road  free  from  any  other  expense  except 
taxes,  to  deliver  his  product  to  the  mar- 
ket; the  same  should  apply  to  the  pleas- 
ure rider  or  the  business  man.  When 
roads  are  used  by  taxies,  jitneys  or  com- 
mercial trucks,  in  competition  with  the 
pioneer  builder  of  transportation  facili- 
ties, Is  when  the  old  fable  of  killing  the 
goose  that  laid  the  golden  egg  comes  in. 
Right  wrongs  no  man,  we  need  every 
means  of  transportation,  there  is  room 
for  them  all.  Every  line  of  business 
should  stand  on  its  own  merits,  furnish 
its  own  capital  to  do  business  on,  or  at 
least  be  willing  to  pay  a  reasonable 
amount  for  the  use  of  the  money  and  bear 
their  portion  toward  the  upkeep. 

Today  the  automobile  and  truck  hold  a 
free  hand.  The  enormous  amount  of  cap- 
ital and  material  used  in  automobile  man- 
ufacturing has  been  a  very  attractive  busi- 
ness, both  to  the  commercial  Interest  and 
the  producer  of  raw  material.  The  auto- 
mobile craze  has  been  the  means  of  many 
a  man  mortgaging  his  home,  eventually 
losing  all  of  his  savings  for  years,  to  buy 
an  automobile,  for  pleasure,  having  no 
other  use  for  a  machine.    It  has  been  only 


a  few  years  since  capital  had  labor  down 
to  a  place  where  they  merely  existed,  but 
today  labor  has  capital  In  a  much  worse 
position.  Every  laboring  man  is  entitled 
to  his  hire,  but  the  employer  Is  entitled 
to  an  honest  day's  work.  Production  Is 
what  this  country  needs  more  than  any- 
thing else.  A  laborer  that  is  interested 
in  his  home  is  Invariably  a  good  em- 
ployee, but  one  not  interested  In  his  home 
usually  does  just  as  little  as  he  can  to 
get  by  on.  WTien  good  sound  business 
judgment  governs  this  country  again  there 
will  be  plenty  of  work  and  business  for 
everyone.  An  equitable  basis  is  sure  to 
bring  quicker  and  better  results. 
Very  truly  yours, 
E.  J.  PRATT,  General  Manager, 

The  Southwest  Missouri  Railroad  Co., 

Webb  City,  Mo.,  July  5,  1921. 

(The  foregoing  discussion  by  Mr.  Pratt 
was  brought  to  the  attention  of  Mr. 
Pulcher,  who  has  written  the  following  re- 
ply.— Editor.) 


To  the  Editor: 

"Transportation  Equality"  evidently 
does  not  mean  the  same  to  all  of  your 
readers.  It  Is,  perhaps,  only  natural  that 
our  conclusions  in  this  regard  should  be 
somewhat  colored  by  our  viewpoint. 

Mr.  E.  J.  Pratt,  General  Manager  of 
the  Missouri  &  Southeastern  Railway, 
makes  several  statements  in  his  letter  in 
reply  to  our  first  "Transportation  Equal- 
ity" plea,  which  indicates  that  he  believes 
motor  trucks  have  a  pretty  easy  time  of 
it  against  the  tribulations  and  vicissi- 
tudes of  the  railroad. 

Well,  as  a  truck  manufacturer,  we  seek 
no  quarrel  with  any  railway  or  railway 
ofBcial.  We  acknowledge  the  great  work 
of  development  accomplished  by  the  rail- 
roads in  the  past  60  years.  We  deplore 
the  period  of  stifling  of,  and  legislating 
against,  the  railroads  merely  because 
they  were  public  service  corporations  and 
seemingly  legitimate  prey  of  lawmakers. 

In  our  article  we  were  merely  enter- 
ing a  plea  for  equality  and  fairness  for 
all  forms  of  transportation,  and  empha- 
sizing the  reasons  why  the  motor  truck 
should  not  be  discriminated  against  in 
unreasonable  laws  or  unjust  taxes.  You 
will  doubtless  remember  we  said: 

"There  are  five  main  means  of  trans- 
portation today — steam,  electric  railways, 
inland  waterways,  motor  vehicles  and 
horses. 

"Each  one  is  particularly  suited  to  cer- 
tain kinds  of  transportation,  and  should 
be  allowed  to  do  that  haulage  for  which 
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KISSEL  Road  Engineering 

fiR  Service 


^Kissel  Special  Road-builder's  truck.  Hydraulic 
dump  body  of  three  batches  of  one  yard  each — 
designed,  geared  and  powered  for  the  flexibility, 
proper  speed  and  dependable  service  necessary 
to  meet  contractors'  requirements. 

Kissel  Special  Road-builder's  truck  ready  to  back 
into  Kissel  combination  hopper  that  dumps  three 
batches  of  correct- 
ly measured  sand 
and  gravel  by  one 
trip  of  a  lever  in 
less  than  three  sec- 
onds. ■*. 


■Kissel  Special  Road-builder's  truck  on  specially 
designed  turntable — being  completely  turned 
around  by  one  man  in  less  than  ten  econds,  pre- 
paratory to  backing  up  to  mixer. 


The  Kissel  Road-Division  Engineers  and  System- 
atizes Road  Building  along  Proven  In- 
creased Efficiency  Lines 


KISSEL  Engineers  have  proven 
that  the  motor  truck  is  the  most 
efficient  way  to  transport  material  if 
properly  designed  and  equipped. 
In  addition,  the  proper  facilities  for 
loading  trucks  must  be  provided  as 
well  as  for  measuring  material  and 
handling  the  truck  before  it  reaches 
the  mixer. 

We  have  gone  into  this  work  extensively 


and  have  proven  that  merely  designing  the 
proper  trucks  to  haul  material  is  only  part 
of  this  work — and  that  it  is  just  as  import- 
ant to  figure  out  what  is  needed  to  make 
the  trucks  efficient  to  do  hauling  at  the 
lowest  possible  cost. 

To  that  end  our  engineers  have  perfected 
these  methods  and  equipment  and  are 
handling  the  work  in  the  most  efficient 
manner,  second  to  none,  as  leading  road- 
builders  and  contractors  in  different  states 
will  testify. 


We  have  in  preparation  engineering  data  from  different  Kissel  equipped  road- 
building  jobs  showing  actual  cost  per  batch  on  various  length  and  graded 
hauls.  Also  letters  from  prominent  contractors  stating  how  Kissel  trucks  and 
equipment  have  increased  their  road-building  efficiency.  To  reputable  con- 
tractors and  road-builders  we  will  be  glad  to  forward  this  material.  Ask  for 
illustrated  story  of  the  Johnson  Creek  road  contract. 

KISSEL  MOTOR  CAR  CO.,  Hartford.  Wis.,  U.  S.  A. 
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it  is  fitted,  with  the  least  hindrance. 
They  all  serve  the  public,  which  in  the 
end  is  the  Government.  There  should  be 
no  discrimination  against  any  one  of 
them  as  opposed  to  the  other." 

That  is  our  stand  in  this  matter.  We 
firmly  believe  there  is  room  and  need  for 
all  the  forms  of  transportation,  and  we 
believe  each  one  should  help  to  pay  its 
just  cost  of  Government  expense. 
Railway  SWbsidies 

We  do  not  exactly  agree  with  Mr.  Pratt 
regarding  the  lack  of  assistance  given  to 
the  railways  in  the  pioneer  days.  It  is  a 
well  known  fact  the  Union  Pacific  and 
other  great  systems  in  this  country  re- 
ceived bonuses  in  lands,  and  even  money, 
for  the  laying  of  their  rail  lines  across 
the  country.  The  above  mentioned  road 
received  every  other  quarter  section  of 
land  along  miles  and  miles  of  its  right 
of  way.  In  Canada,  the  Canadian  Pacific 
Railroad  stock  has  long  sold  around  $200 
per  share,  not  entirely  because  of  the 
value  of  the  road,  but  also  on  account  of 
the  rich  land  grants  made  them  in  the 
early  days  by  the  Canadian  Government. 
Many  smaller  roads  have  had  direct  as- 
sistance, one  case  in  mind  being  one  rail- 
road in  Michigan.  The  builders  were 
given  a  bonus  by  nearly  every  city 
through  which  they  planned  their  road. 
The  company,  or  its  promotors,  then 
turned  around  and  sold  bonds  for  the 
construction  of  the  road  and  pocketed  the 
bonuses,  which  act  we  are  not  condemn- 
ing or  praising. 

Further,  hundreds  of  electric  roads,  the 
country  over,  have  been  given  right  of 
way  and  bonuses  by  city,  town  and  coun- 
ty without  end  to  place  their  lines  as 
feeders  to  the  cities  and  haulers  for  the 
country.  The  line  from  South  Bend,  In- 
diana, to  Benton  Harbor,  Michigan, 
through  the  fruit  belt,  was  built  out  of 
donations  of  right  of  way  and  property 
and  tax  adjustments. 

So  it  is  an  established  fact  that  the 
rail  lines  have  had  much  Federal,  state, 
city,  town  and  county  aid,  and  private 
subscriptions  as  well,  to  help  them  in 
their  early  days,  and  to  tide  them  over 
the  promotional  periods. 

We  have  recalled  these  facts,  not  to 
disparage  or  detract  from  anything  the 
railway  men,  pioneer  or  modern,  have 
done.  We  would  but  laud  their  success  in 
the  development  of  the  natural  resources 
of  the  United  States.  However,  Mr. 
Pratt  has  drawn  so  fine  a  picture  of  the 
railroad  beginnings  that  he  has  left  out 
a  considerable  part  of  the  background. 
The  railways  were  an  economic  blessing 


to  the  public,  and  that  public  gave  lib- 
erally from  its  money  and  resources  to 
help  the  railroads,  which  was  eminently 
fitting  and  fair. 

Prohibitive  Taxes 

Now  Mr.  Pratt  seems  to  think  that  rail- 
ways (as  he  believes)  have  always  paid 
all  of  their  own  way — every  vehicle  trav- 
eling on  the  highways  should  likewise  en- 
tirely pay  for  and  maintain  the  routes 
they  use — the  highways.  If  this  is  done, 
which  is  extremely  unlikely,  then  the  farm 
wagons,  traction  engines,  motor  vehicles 
and  other  forms  of  highway  transporting 
units  would  immediately  decrease  in  num- 
bers and  be  operated  only  under  stern 
necessity,  and  the  whole  economic  fabric 
and  marketing  business  of  the  country 
would  suffer. 

But  Mr.  P^att  would  exempt  the  farmer 
by  entitling  him  to  a  good  road  to  de- 
liver his  products  over,  also  the  pleasure 
rider  and  business  man,  at  no  cost  but 
ordinary  property  taxes.  He  would  levy 
against  jitneys,  taxis,  or  commercial  ve- 
hicles, in  other  words  all  competitors  of 
rail  lines,  for  the  whole  cost  of  the  high- 
ways. He  forgets  that  the  business  man, 
whom  he  exempts  with  the  farmer  from 
paying  the  cost,  is  the  very  man  who  op- 
erates the  trucks  to  furnish  the  railway 
haul,  or  to  bring  raw  material  and  prod- 
ucts to  the  rail  shipping  point. 

Many  Rail  Men   Appreciate  Motor 
Transport 

That  all  railroad  men  do  not  agree 
with  Mr.  Pratt  is  evidenced  by  the  state- 
ments of  some  of  the  biggest  railway  men 
in  the  country  on  the  motor  truck  for  L. 
C.  L.  shipments. 

Daniel  Williard,  President  of  the  Balti- 
more &  Ohio  Railroad  Co.,  says: 

"I  think  I  realize  properly  the  im- 
portance of  motor  truck  transportation, 
and  I  believe  it  is  to  the  best  interests 
of  the  country  as  a  whole  that  such  trans- 
portation be  developed  along  economic 
lines. 

"I  think  there  is  a  proper  economic 
field  for  all  agencies  of  transportation 
so  far  developed,  and  wherever  it  can  be 
clearly  shown  that  the  motor  truck  can 
perform  the  ti^ansportation  service  re- 
quired at  a  total  f  conomic  cost  lower  tVipn 
the  cost  where  the  railroad  is  used,  then 
in  the  public  interest  the  motor  trans- 
port system  should  be  used.  The  rail- 
roads and  the  motor  truck  each  have 
their  own  sphere  of  economic  usefulness, 
and,  in  my  opinion,  it  would  be  a  mis- 
take for  either  one  to  extend  its  influ- 
ence and  activities  beyond  the  economic 
limits  thus  clearly  established." 
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C.  A.  Phelan,  General  Manager  of  the 
Missouri-North  Arkansas  Railroad  Com- 
pany, says: 

"There  is  no  question  but  what  the 
motor  truck  is  a  great  asset  in  the  han- 
dling of  freight  to  and  from  the  railroads 
to  the  interior  country,  and  there  is  an 
opportunity  tor  considerable  development 
along  such  lines  in  this  country." 

J.  F.  Gorman,  President  of  the  Chi- 
cago. Rock  Island  &  Pacific  Railroad 
Company,  says: 

"There  is  no  question  of  the  value  of 
motor  trucks  in  serving  rural  communi- 
ties, and  I  think  equally  they  can  be 
used  to  advantage  in  the  transfer  of 
freight  in  the  large  shipping  centers,  re- 
placing trap  cars  now  used  for  that  par- 
ticular purpose,  which  experiment  has 
been  tried  in  at  least  one  important  city. 

"Good  roads  are  necessary  for  the  de- 
velopment of  the  motor  truck  transpor- 
tation, and  the  large  sums  now  being  ap- 
plied to  this  particular  purpose  In  almost 
all  parts  of  the  United  States,  if  expended 
at  proper  locations,  will  enable  the  motor 
truck  to  serve  well  many  localities  not 
now  adequately  served  by  the  railroads." 

Not  only  does  the  attitude  of  these 
railroad  men  toward  the  truck  reflect  the 
true  status  of  the  two  forms  of  transpor- 
tation, but  it  conveys  the  thought  that  It 
is  the  wise  thing  to  do  to  contemporize 
the  two  greatest  transportation  methods 
in  the  world  today. 

The  Trucks  Are  Paying,  Yes  Indeed 

As  far  as  paying  a  share  of  this  cost 
and  maintenance  of  the  highways,  the 
trucks  certainly  are  doing  that.  Last 
year  the  combined  automotive  Industry 
paid  $316,720,878  in  taxes — and  so  many 
kinds  of  taxes,  too — Federal,  excise,  reg- 
istration, license,  motor  fuel,  motor 
transportation  franchise  tax,  mileage  tax, 
business  taxes  on  manufacturer  and 
dealer,  horse  power  taxes,  weight  taxes, 
personal  property,  chauffeur,  driver — al- 
most no  end  of  taxes.  Much  of  the  mon- 
eys thus  received  are  spent  for  cost  and 
maintenance  of  the  roads,  which,  as  we 
have  said  before,  is  proper  and  fitting. 
But  our  protest,  feeble  that  it  is,  is 
towards  the  $500  to  $2,000  per  vehicle 
which  is  being  levied  against  some  ca- 
pacities of  trucks  in  some  states;  not 
just  heavy  duty  trucks  either.  In  one 
state  it  will  cost  over  $1,000  taxes  to  op- 
erate a  2-ton  truck  if  the  law  is  enforced. 
In  many  others  no  5-ton  truck,  even  ad- 
equately tired  for  road  conservation,  can 
operate  without  paying  more  tax  to  the 
state  than  the  gross  haulage  receipts 
would  amount  to. 


This  legislation  and  taxation,  we  main- 
tain, is  not  helping  solve  the  country's 
transportation  problem,  nor  settling  the 
question  of  who  should  build  and  keep 
up  the  highways,  nor  which  is  the  best 
way  to  ship  goods  for  short  or  long  haul, 
but  the  attitude  of  lawmakers  is  directly 
in  opposition  to  the  settlement  of  these 
matters.  We  do  not  believe  that  the 
great  American  public,  which  was  so 
long  denying  to  the  railroads  a  proper 
freight  rate,  will  permit  the  crippling  of 
another  form  of  transportation  through 
excessive  taxes.  We  believe  that  fair- 
ness and  common  sense  will  prevail  in 
the  end — but  truck  operators  are  suffer- 
ing now.  Why  not  relieve  this  situation 
now? 

Natural  Economic  Selection 

And  so  we  could  go  on  expressing  our 
own  and  others'  opinions  regarding  the 
functioning  of  the  railway  and  motor 
vehicle  and  of  the  right  and  wrong  of 
the  distribution  of  cost  and  maintenance 
of  highways,  adequate  to  the  demand  of 
the  country  upon  them — but  it  would 
avail  us  nothing.  The  economic  neces- 
sity will  in  the  end  govern  the  situation. 
If  the  nation  needs  more  motor  truck 
transportation  than  it  has  ever  had,  then 
the  trucks  and  the  roads  will  be  built  to 
haul  the  goods,  and  if  the  trucks  can 
most  economically  haul  those  things 
which  are  best  suited  to  that  form  of 
transportation,  or  which  must  be  trans- 
ported where  the  rails  don't  reach,  then 
where  is  the  argument — why  the  discus- 
sion? As  always,  the  old  law  of  average 
takes  its  stand  where  none  can  move  it. 
Business  will  go  on  and  the  world  will 
raise,  sell,  trade  and  barter,  and  the  re- 
sult is  transportation — more  and  faster 
transportation.  Let's  not  have  words 
about  the  means.  Let's  only  have  to  do 
with  the  most  available  and  economical 
means  at  hand  and  use  that  as  often  as 
the  need  arises.     Very  truly  yours, 

M.    L.    PUI-CHER, 

Vice-President  and  General  Manager, 

Federal   Motor   Truck  Co. 
Detroit,  Mich.,  Aug.  11,  1921. 


MOTOR  BUS  SERVICE  FOR  CON- 
SOLIDATED RURAL  SCHOOLS 

(Editor's  Note:  Following  is  the  full 
text  of  the  report  of  the  Committee  of 
the  National  Highway  Traffic  Association 
appointed  to  study  this  subject.  Ernest 
Farr,  chief  of  the  l>"irestone  Ship  by  Truck 
Bureau,  Akron,  O.,  is  chairman  of  the 
committee.  Other  members  are:  L.  L. 
Driver,  Director  Bureau  of  Rural  Educa- 
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tlon.  State  Dept.  of  Public  Instruction, 
Harrisburg,  Pa.;  R.  P.  Crawford,  Assoc. 
Editor,  Nebraska  Farmer;  and  Macy 
Campbell,  Head  of  Dept.  of  Rural  Educa- 
tion, Iowa  State  Teachers'  College.) 

This  report  will  be  confined  to  brief 
discussions  of  recent  progress  in  rural 
school  consolidation,  the  use  of  the  motor 
bus  for  the  transportation  of  pupils  and 
the  development  in  equipment,  and  a 
somewhat  more  elaborate  discussion  of 
the  relation  between  school  consolidation 
and  motor  transportation  of  pupils.  Sub- 
jects of  local  importance  or  which  must 
be  worked  out  as  individual  problems  for 
each  installation,  such  as  operation  de- 
tails, will  not  be  touched  on.  Also  the 
relation  between  consolidation  and  trans- 
portation will  be  developed  to  apply  only 
to  those  districts  in  which  conditions  are 
unfavorable  to  consolidation. 

Xumber  of   Consolidated   Schools 

At  the  beginning  of  1920  there  were 
about  13,000  consolidated  schools  in  the 
country  and  212,000  one-room  schools, 
which  should  provide  a  field  for  about 
40,000  more  consolidations.  Exact  figures 
are  not  available,  but  it  is  believed  that 
14,000  is  a  conservative  estimate  of  the 
consolidated  schools  now  in  operation  and 
that  there  are  3,000  to  4,000  more  in  pros- 
pect. Pennsylvania  alone  is  working  on 
200  consolidation  projects. 

Educators  are  becoming  more  intensely 
interested  in  consolidation.  It  means  a 
raise  in  the  standard  of  teacher,  person- 
nel and  pay,  a  subject  that  is  being  agi- 
tated throughout  the  country.  Many  in- 
stitutions of  higher  education,  such  as 
Kentucky  State  University  and  Kansas 
State  Agricultural  College,  are  including 
the  subject  of  consolidated  schools  in 
their  extension  courses.  Women's  clubs 
are  interesting  themselves  in  consolida- 
tion campaigns.  The  United  States  De- 
partment of  the  Interior  is  assisting  in 
the  consolidation  movement  and  has  the 
cooperation  of  the  Department  of  Agri- 
culture through  its  county  agricultural 
agents. 

Progress  of  Motorization 

So  much  for  the  progress  of  consolida- 
tion. What  is  of  more  interest  at  this 
time  is  the  question  of  transportation. 
The  following  quotation  is  from  a  letter 
received  from  Mr.  Lee  L.  Driver,  Director, 
Bureau  of  Rural  Education,  Pennsylvania 
Department  of  Public  Instruction:  "Hun- 
dreds and  thousands  of  places  are  finding 
that  the  motor  can  be  run  where  it  used 
to  be  thought  impossible.  They  are  also 
finding  that  it  is  cheaper  when  service  is 
considered.     Many  communities  have  not 


purchased  horse-drawn  vehicles  for  two 
or  three  years  and  are  relying  wholly 
upon  the  motor.  In  Pennsylvania  more 
motors  are  being  used  than  horse-drawn 
vehicles." 

One  county  superintendent  in  Ohio  re- 
ports that  last  year  they  had  20  automo- 
bile buses  and  this  year  they  have  60, 
and  probably  will  be  completely  motor- 
ized within  a  short  time.  Cuyahoga  Coun- 
ty, Ohio,  reports  that  no  more  horse- 
drawn  vehicles  will  be  purchased.  Monte- 
zuma County,  Kansas,  expects  to  be  com- 
pletely consolidated  this  year,  with  six 
schools,  using  50  buses,  serving  the  whole 
county.  The  State  of  Washington,  in  the 
northwest,  reports  that  motor  buses  are 
the  principal  transportation  medium  and 
the  State  of  North  Carolina,  in  the  south- 
east, reports  that 'motor  buses  are  dis- 
placing horse-drawn  vehicles. 

It  will  be  seen  that  the  motor  bus  is 
rapidly  becoming  the  recognized  transpor- 
tation medium  where  consolidation  is  in 
effect.  Transportation  is  the  most  vital 
factor  in  rural  school  consolidation  and, 
where  consolidation  is  not  in  effect,  the 
principal  stumbling  block  in  the  path  of 
its  attainment  is  the  question  of  trans- 
portation. It  is  for  this  reason  that  this 
report  is  largely  devoted  to  a  discussion 
of  the  importance  of  transportation  to 
consolidation. 

Consolidation  Depended  on 
Transportation 

As  a  foundation  for  a  case  for  the  mo- 
tor bus  it  may  be  well  to  show  just  how 
dependent  consolidation  is  on  transporta- 
tion. The  two  are  so  closely  allied  it  is 
impossible  to  discuss  them  separately.  To 
support  a  consolidated  school,  the  district 
must  be  large  enough  to  furnish  an  ade- 
quate tax  duplicate.  When  an  area  of 
that  extent  is  included  transportation 
must  be  provided  or  a  large  percentage 
of  the  children  in  the  district  cannot  at- 
tend, and  it  is  not  to  be  expected  that  a 
parent  will  vote  to  tax  himself  to  main- 
tain a  school  not  available  to  his  chil- 
dren. Without  going  into  details,  a  com- 
pilation of  several  recent  articles  on  con- 
solidation gives  56  different  advantages 
the  consolidated  school  has  over  the  old 
rural  school.  Of  these  56  advantages  14 
are  the  direct  result  of  furnishing  trans- 
portation. The  balance  are  dependent  on 
transportation,  at  least  to  the  same  ex- 
tent as  is  consolidation,  which  is  close 
to  100  per  cent. 

The  transportation  of  school  children 
should  be  measured  by  time  rather  than 
distance.  If  a  pupil  be  required  to  ride 
over  one   hour   each    way   the   undue   fa- 
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tigue  probably  will  reduce  his  general  effi- 
ciency, not  to  mention  the  fact  that  he 
may  not  have  sulhcient  time  left  for  nec- 
essary duties  on  the  farm.  A  comparison 
of  horse  and  motor  bus  transportation  on 
this  time  basis  is  interesting.  It  may  be 
estimated  conservatively  that  six  miles, 
including  necessary  stops,  is  the  maxi- 
mum distance  for  a  horse-drawn  vehicle 
In  one  hour,  and  that  under  similar  con- 
ditions the  motor  bus  will  make  12  miles. 
In  other  words,  the  use  of  motor  buses 
will  quadruple  the  size  of  a  district  which 
may  be  served  by  a  consolidated  school, 
at  the  same  time  transporting  the  pupils 
in  an  equal  length  of  time  as  well  as  In 
equal  or  greater  comfort  than  if  they  rode 
in  horse-drawn  vehicles. 

Returning  briefly  to  the  56  advantages 
previously  mentioned,  21  are  directly  de- 
pendent on  the  increased  size  and  equip- 
ment of  the  school  and  12  on  the  increase 
In  number  of  pupils.  Therefore,  by  multi- 
plying the  possible  area  by  four  the  motor 
bus  not  only  enhances  the  efficiency  of  the 
majority  of  consolidated  schools  but  en- 
ables their  establishment  in  districts 
where  the  area  practical  for  horse-drawn 
vehicles  can  not  produce  the  necessary 
taxes  to  support  the  school  and  pupils 
to  patronize  it. 

As  an  example,  take  the  State  of  North 
Dakota.  It  may  be  assumed  that  a  maxi- 
mum travel  distance  of  six  miles  is  a 
maximum  air  line  distance  of  three  miles 
from  the  school,  since  as  a  rule  the  roads 
follow  section  lines  and  more  or  less  doub- 
ling along  the  routes  is  necessary.  This 
makes  the  maximum  area  of  a  consoli- 
dated district  a  circle  of  three  miles  ra- 
dius, or  about  28  M,  square  miles.  Now 
the  average  assessed  value  of  land  in 
North  Dakota  is  $3,750  per  square  mile  or 
1106,000  in  a  district  of  28%  square  miles. 
This  means  one  of  two  things  If  horse- 
drawn  vehicles  must  be  relied  on:  an 
open  country  consolidation  which  does 
not  have  the  tax  duplicate  of  a  town  or 
city  to  support  it  cannot  exist,  except  as 
an  incompletely  equipped  plant,  little  su- 
perior to  the  one-room  school,  or  the  dis- 
trict must  be  extended  so  that  many  of 
the  pupils  spend  three  to  five  hours  a  day 
traveling  to  and  from  school. 

Other  considerations  are  density  of  pop- 
ulation and  topography.  On  the  average, 
in  North  Dakota,  there  would  be  only 
about  62  school  children  In  a  district  of 
28Vi  square  miles  of  area.  In  the  val- 
leys of  the  eastern  mountains  and  the 
canyons  of  the  western,  topography  fre- 
quently makes  consolidation  impossible 
unless    motor    buses    are    used.      Conse- 


quently it  would  seem  that  consolidation 
is  absolutely  dependent  on  motor  bus 
transportation  where  average  land  value 
Is  low,  where  population  is  scattered  or 
where  topography  necessitates  a  long,  nar- 
row district. 
Cost  of  Motor  and  Horse  Transportation 

Enlarging  a  district  increases  the  aver- 
age transportation  distance  per  child  per 
day,  so  it  may  be  well  to  compare  in  a 
general  way  the  cost  of  motor  bus  and 
horse  transportation.  A  compilation  of 
the  records  of  various  schools  represent- 
ing all  sections  of  the  country  shows  an 
average  transportation  cost  of  1.8  cts.  per 
child  mile  by  motor  bus  and  3.0  cts.  by 
horse  hack.  Still  assuming  that  the  bus 
is  capable  of  double  the  time  mileage  pos- 
sible by  horse,  and  assuming  districts  of 
a  maximum  size  of  one  transportation 
hour,  the  cost  of  transporting  the  aver- 
age pupil  will  be  20  per  cent  greater  by 
bus  than  by  horse  hack.  Transportation 
cost  amounts  to  about  10  to  15  per  cent 
of  the  total  cost  of  tuition.  Therefore, 
under  the  most  unfavorable  circumstances 
the  use  of  motor  buses  will  increase  the 
unit  cost  of  tuition  about  3  per  cent,  but 
at  the  same  time  it  offers  the  compensa- 
ting advantage  of  a  district  of  quadrupled 
area,  greatly  increasing  the  possibilities 
of  economies  in  other  directions.  For 
Instance,  doubling  the  investment  in  the 
school  plant  should  be  more  than  suffi- 
cient to  give  equal  advantages  to  four 
times  the  pupils,  thus  reducing  the 
amount  of  taxes  necessary  to  retire  bonds 
by  50  per  cent. 

Improvements  in  Buses 

Taking  up  the  subject  of  bus  equipment, 
many  improvements  have  been  made  re- 
cently. Several  manufacturers  of  trucks 
and  bodies  have  given  the  school  bus  spe- 
cial attention,  with  the  result  that  there 
are  now  on  the  market  several  standard- 
ized buses  providing  maximum  value, 
seating  capacity  and  comfort  at  minimum 
cost.  While  it  is  Important  that  each  in- 
stallation be  studied  as  a  separate  prob- 
lem, the  general  tendencies  in  chassis  and 
body  construction  should  be  noted. 

Where  replacement  equipment  is  being 
purchased  the  tendency  is  to  get  away 
from  the  light  chassis  and  use  those  of 
larger  capacity,  the  1-1%  ton  being  the 
most  popular.  This  is  an  Important  and 
an  apparently  well-founded  development 
from  the  standpoint  of  safety  as  well  as 
economy. 

Bodies  may  be  divided  roughly  Into  two 
classes — the  slde-seater  and  the  cross- 
seater.  The  side-seater  gives  a  minimum 
of  comfort  and  seating  capacity.    A  recent 
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development  of  the  slde-seater  has  an  ex- 
tra seat  down  the  center,  accommodating 
three  rows  of  pupils  lengthwise  in  the 
bus.  This  gives  added  seating  capacity, 
but  is  not  all  that  could  be  desired  so  far 
as  comfort  is  concerned,  and  is  rather  un- 
safe unless  a  rear  door  is  provided,  which, 
in  turn,  reduces  the  capacity.  The  cross- 
seater  is  of  two  general  types,  one  hav- 
ing individual  side  entrances  and  the 
other  having  an  aisle  down  the  center 
and  rear  and  front  doors.  Considering 
seating  capacity,  comfort  and  safety  in 
their  relative  importance,  it  is  believed 
that  the  last  mentioned  type  is  the  best 
for  the  average  installation. 

Motor  Bm  Dependent  on  Good  Roads 
The  dependence  of  consolidated  schools 
on  motor  transportation  has  been  empha- 
sized. In  conclusion,  it  should  be  stated 
that  the  motor  bus  is  also  dependent  on, 
and  greatly  limited  by,  a  very  important 
factor.  Prom  all  over  the  country  come 
reports  substantially  the  same  as  that 
contained  in  a  recent  communication  from 
J.  C.  Nuerman,  Specialist  in  Rural  Edu- 
cation, Department  of  the  Interior.  Mr. 
Nuerman  says:  "Until  we  have  a  better 
system  of  roads  and  more  money  for  roads 
I  do  not  look  to  see  the  consolidated 
schools  advance  as  rapidly  as  they  will 
when  the  good  roads  problem  is  settled." 


DETROIT      MUNICIPAL      STREET 

RAILWAYS    OPERATE    NEW 

TROLLEY  TOWER  TRUCK 

The  accompanying  illustration  of  the 
"Standard"  hydraulic  elevated  trolley 
tower  truck,  now  being  used  by  the  Mu- 
nicipal Street  Railways  Department  of  the 
city  of  Detroit,  shows  an  unusual  instal- 
lation of  the  tower  and  body  arrangement. 
The  tower  can  be  elevated  or  lowered  in 
less  than  a  minute  by  moving  a  lever 
which  is  within  reach  of  the  driver's  seat. 
It  is  the  first  tower  of  its  type  built. 

A  three  section  Trenton  tower  is  lo- 
cated between  the  cab  and  body.  The 
tower  is  operated  by  a  Wood  Hydraulic 
Hoist,  located  on  two  cross  members  in 
the  center  of  the  tower.  The  hydraulic 
hoist  is  hooked  up  with  the  hand  hoist 
arrangement  so  that  in  case  of  emer- 
gency, or  when  the  motor  is  not  running, 
the  tower  can  be  raised  easily  by  one 
man  turning  a  crank.  The  tower  lowers 
by  gravity  and  the  hand  arrangement  is 
fitted  with  a  brake  to  control  the  down- 
ward speed  of  the  tower. 

The  enclosed  cab  has  sliding  doors  and 


is  fitted  with  an  auxiliary  roof  to  allow 
the  workmen  to  walk  on  it.  A  ladder 
shaped  to  the  contour  of  the  cab  side  is 
attached  to  provide  means  of  getting  on 
the  tower  platform. 

The  body  is  equipped  with  four  longi- 
tudinal tool  boxes.  The  two  inside  tool 
boxes  are  full  length  of  the  body  and  the 
two  outside  ones,  which  are  longer,  strad- 
dle the   tower  frame. 

There  are  six  double  8-in.  hooks  at- 
tached to  the  body  posts  for  hanging  on 
coils  of  rope  and  wire,   etc.     The  inside 


"STANDARD"  2ii-TON  HYDRAULU'  ELE- 
VATED TROLLEY  TOWER  TRUCK. 

tool  boxes  will  be  used  as  seats  for  the 
workmen.  The  passageway  between  them 
has  provisions  for  removable  partitions 
to  make  four  extra  large  compartments. 
The  covers  of  the  outside  tool  boxes  are 
on  an  angle  so  arranged  as  to  keep  the 
contents  dry  in  wet  weather.  A  step  and 
a  hand  rail  at  the  rear  end  of  the  body 
make  it  easy  for  workmen  to  get  tools 
and  material  from  the  inside  tool  boxes 
and  compartments.  The  body  can  be  com- 
pletely enclosed  in  inclement  weather 
with  curtains  that  are  rolled  up  and  at- 
tached to  the  top  of  the  body.  Thr  chas- 
sis is  equipped  with  a  pintle  hook  and 
both  front  and  rear  tow  hooks. 

The  electric  lighting  equipment  consists 
of  two  head  lights,  one  tail  light,  two 
dash  lights,  one  spot  light  and  search- 
light. The  searchlight  is  mounted  on  the 
top  of  the  cab  and  is  so  arranged  that  it 
can  be  swung  in  any  direction  to  illumi- 
nate the  work  while  repairs  are  being 
made. 

The  total  height  from  the  ground  to 
the  tower  platform  when  elevated  is  19  ft. 
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6  Ins.;  when  lowered  It  is  10  ft.  4  ins. 
This  truck  is  manufactured  by  the  Stan- 
dard Motor  Truck  Co.,  Detroit,  Mich. 


chassis,  thus  in  case  of  accident  repairs 
and  replacements  can  be  made  very  easily 
and  quickly. 


NEW  CAR  FOR  THE  FIRE  CHIEF 

Because  of  the  ease  of  control,  coupled 
with  high  speed  when  required,  much 
interest  attaches  to  the  National  Chief — a 
new  fire  chief's  car  built  around  the 
standard  National  Chassis  by  the  National 
Motor  Car  &  Vehicle  Corporation,  Indian- 
apolis, and  sold  through  the  representa- 
tives of  the  Stutz  Fire  Engine  Company. 
The  first  of  this  series  has  been  delivered 
to  Mr.  Matheny,  who  represents  the  Stutz 
Company  in  Kansas  City  territory. 

The  car  is  finished  in  brilliant  Vermil- 
lion with  bright  nickel  fittings.  A  special 
fire  bell  is  mounted  at  the  front  with  pull 
cord  leading  through  the  dash.  An  atten- 
tion getting  electric  siren  is  also  pro- 
vided. A  removable  high  power  electric 
lamp  is  mounted  on  the  running  board 
so  as  not  to  interfere  with  speedy  en- 
trance and  exit  from  the  car.  A  Pyrene 
is  fitted  under  the  front  seat  on  a  special 
clip  floor  board  mounting. 


THE   NEW   "NATIONAL,  CHIEF"   FIRE 
CHIEF'S  CAR. 

The  National  Chief  is  furnished  in 
either  roadster  or  seven  passenger  types. 
The  roadster  follows  the  general  lines  of 
the  standard  National  Sport  model  with 
an  extra  disappearing  seat  in  the  rear. 
The  lines  are  so  distinctive  that  it  Is 
recognized  at  once  as  an  afflcial  car. 

The  National  Chief,  with  seating  ca- 
pacity for  seven,  is  very  appropriate  for 
municapat  turnouts  and  parades,  as  well 
as  regular  fire  duties.  Speed  has  not  been 
sacrificed  in  furnishing  the  extra  seating 
capacity.  Another  attractive  feature  is 
that  aside  from  fittings  and  finish  both 
models    have    a    regular    stock    National 


THE  AUSTIN  SUB-GRADER 

With  five  billion  dollars  already  appro- 
priated for  highway  construction  In  the 
United  States  during  the  next  ten  years, 
road  engineers  and  contractors  are  look- 
ing into  every  means  which  will  assist  In 
the  efficient  building  of  enduring  concrete 
highways.  As  an  additional  step  in  meet- 
ing this  demand,  a  new  Sub-Grader  has 
been  put  on  the  market,  designed  pri- 
marily to  effect  a  labor  saving  in  finishing 
the  road  after  it  is  rolled  prior  to  putting 
on  the  concrete.  In  addition  to  the  les- 
sened number  of  men  on  the  Job,  the  me- 
chanically true  grade  means  a  substantial 
saving  on  concrete. 

This  Austin  Sub-Grader,  one-man,  gaso- 
line operated,  is  drawn  along  on  the  Road 
Forms  by  means  of  cables.  The  4-ft.  dig- 
ging buckets,  equipped  with  removable 
steel  plow  lips,  are  set  to  drive  in  five 
distinct  places  to  depths  varying  from  2 
to  4  ins.  In  trimming  the  road,  two  plows 
shave  off  the  sides  between  the  forms  and 
the  buckets.  The  buckets  then  trim  the 
road,  depositing  the  excavated  material 
on  the  15-in.  conveyor  belt,  which  dis- 
charges the  surplus  material  outside  the 
forms.  One  passage  over  the  road  leaves 
the  sub-grade  perfect  for  the  laying  of  the 
concrete. 


VIEWS  OK  THE  ,\ITSTIN  SUB-GKADEK. 
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Clear  the  Heaviest  Snowfall 

with  Horse,  Truck  or  Tractor  Power 

One  important  feature  of  the  Phoenix  is  that  practically  any 
traction  power  will  operate  it  economically  and  efficiently. 
And  whatever  power  you  may  use  can  work  most  efficiently 
because  the  Phoenix  can  be  either  pulled  or  pushed. 

Phoenix  Highway  Snow  Plow 

For  Town  and  Country  Roads 

BUILT  FOR  SERVICE 


Built  of  selected  hardwoods,  strongly  re-inforced 
with  heavy  forgings  and  castings.  The  Phoenix  will 
out-wear  any  snow  plow  on  the  market. 

ADJUSTABLE  WINGS 

For  wide  streets  or  narrow  roads,  the  adjustable 
Phoenix  will  clear  any  space  from  six  to  twenty 
feet,  and  with  its  special  adjustable  center  plow 
work  to  any  depth  desired. 

Write  us  today  for  additional  details,  price,  etc. 

Sales  Agents  Wanted. 

Phoenix  Manufacturing  Co.,  Dept.  G-10,  Eau  Claire,  Wisconsin. 


The  Phoenix  Snow  Plow  has  proved  itself  during 
the  past  three  years  to  be  the  most  successful  and 
most  economical  plow  manufactured.  Built  exclu- 
sively by  one  of  the  largest  manufacturing  firms  in 
the  Northwest.  The  Phoenix  Snow  Plow  has 
been  successful  under  almost  every  winter  condi- 
tion. 


In  writing  to  advertisers  please  raeuilon   Municipai,   and   ConNXT    Enoinxeeino 
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EDITORIALS 


PERMANENT    RESULTS    FROM 
EMERGENCY  PUBLIC  WORKS. 

President  Harding's  Conference  on  Un- 
employment, througli  a  committee,  has 
urged  upon  municipalities,  counties  and 
states  the  extreme  desirability  of  getting 
new  public  improvements  under  way  at 
once  as  a  means  of  providing  employment 
for  those  who  are  idle.  The  recommen- 
dations of  the  committee  are  published  in 
this  issue  and  will  naturally  receive  the 
attention  of  every  reader. 

The  point  is  being  raised  in  some  quar- 
ters that  if  the  federal  government  looked 
with  disfavor  on  a  grant  from  the  federal 
treasury  to  the  unemployed  it  is  not  fair 
to  expect  local  authorities  to  "make  work" 
just  to  help  the  idle  at  public  expense. 
This  view  merits  attention,  although  it  is 
not  widely  entertained,  because  it  misses 
the  point  entirely.  It  has  not  been  the 
thought,  at  any  time,  of  those  who  have 
urged  the  undertaking  of  Improvement 
projects  as  a  means  of  providing  employ- 
ment that  such  a  course  should  have 
merely  temporary  benefits  to  an  unfortu- 
nate minority. 

These  emergency  measures  are  not  dis- 
guised charity  but  are  calculated  to  make 
charity  unnecessary.  Only  useful  work  of 
permanent  value  should  be  undertaken. 
Fortunately  there  Is  plenty  of  useful  work 
to  be  done  in  every  locality  where  there 
is  a  real  unemployment  problem  present 
or  in  prospect. 

Sound  procedure  is  illustrated  In  the 
case  of  the  city  of  Boston,  where  a  special 
effort  has  been  made  to  get  started  all 
the  public  work  which  has  been  deter- 
mined upon  as  a  matter  of  policy.  City 
contracts  have  been  placed  for  new  build- 
ings amounting  to  $2,746,200.  Repairs 
and  renewals,  subway  work  and  Public 
Works  Department  requirements,  etc., 
bring  the  total  up  to  a  little  over  $4,000,- 
000. 

In  August  $106,000,000  worth  of  munici- 
pal bonds  were  sold  by  333  municipalities, 
and  to  the  end  of  September  such  bond 
sales  are  $700,000,000  in  excess  of  the  to- 
tal for  the  entire  year  1920.  Thus  there 
is  much  money  available  for  public  im- 
provement work  on  projects  which  have 
been      carefully      considered     and     fully 


planned.  Construction  work  should  go 
forward  at  once  on  all  such  projects,  in 
the  opinion  of  the  President,  Secretary 
Hoover  and  scores  of  others  of  the  highest 
authority  who  have  carefully  considered 
all  phases  of  this  subject. 


RATING  CITIES  ON  THEIR  PUBLIC 
IMPROVEMENTS 

Many  readers  undoubtedly  are  familiar 
with  the  procedure  of  the  National  Board 
of  Fire  Underwriters  in  rating  the  water 
supply  and  distribution  works  of  a  city 
with  respect  to  the  adequacy  of  tire  pro- 
tection they  furnish.  The  rating  is  based 
on  a  clearly  defined  and  easily  understood 
set  of  standards  for  the  various  features 
of  a  water  system,  and  the  city  is  rated 
as  a  fire  risk  in  accordance  with  the 
deviations  of  local  facilities  from  the  es- 
tablished standards,  and  thus  the  fire  in- 
surance rates  are  fixed  to  a  large  degree. 
Water  works  that  look  complete  to  the 
layman,  and  even  to  the  local  water  su- 
perintendent, are  shown  to  be  incomplete 
and  inadequate  by  comparison  with  the 
established  standards. 

It  would  be  of  great  interest  and  value 
to  have  standards  with  which  cities  could 
readily  compare  the  completeness  and  ad- 
equacy of  all  forms  of  improvements. 
When  is  a  city  adequately  paved?  When 
is  a  city  adequately  lighted,  sewered,  etc.? 
These  questions  cannot  be  answered  at 
this  time  for  lack  of  recognized  standards. 

It  would  seem  to  be  as  feasible  to  pre- 
pare standards  for  comparison  of  other 
public  improvements  as  it  is  for  water 
systems,  and  the  need  is  just  as  great  al- 
though of  a  somewhat  different  character. 
The  reader  will  appreciate  the  many  ad- 
vantages to  a  city  in  having  recognized 
standards  with  which  to  compare  its  pub- 
lic works  of  all  kinds.  We  should  like 
to  see  this  matter  taken  up  and  made  the 
subject  of  an  investigation  and  report  by 
a  committee  of  some  national  engineering 
society. 


WEALTH,  HEALTH  AND  THE  MU- 
NICIPAL ENGINEER 

A   distinguished    British   municipal  en- 
gineer, who  has  published  a  120  page  vol- 
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ume  of  his  professional  reminiscences  to 
give  the  general  public  a  better  concep- 
tion than  it  now  has  of  the  work  which 
devolves  on  a  municipal  engineer,  in  a 
recent  letter  to  the  editor  of  The  Sur- 
veyor and  Municipal  and  County  Engi- 
neer, of  London,  inquires  why  it  is  that 
municipal  engineering  receives  so  little 
encouragement  from  local  authorities  and 
the  general  public.  He  quotes  the  follow- 
ing passage  from  "The  Life  of  Lord  War- 
wick": "'RTiile  the  soldier,  sailor,  diplo- 
mat and  politician  reap  their  substantial 
rewards,  none  is  ever  offered  to  those 
who  carry  the  heavy  burden  of  municipal 
responsibility  and  work."  He  asks  what 
is  to  alter  this  apathy  towards  men  who 
are  giving  the  best  of  their  lives  and 
ability  to  the  work  of  improving  the  sur- 
roundings and  amenities  of  their  fellow 
citizens,  and  who  are  responsible  for  so 
much  that  make  life  worth  living.  He 
feels  that  their  labors  should  command 
some  "substantial  rewards"  instead  of 
the  present  meagre  salaries  which  are  so 
often  grudgingly  bestowed   on  them. 

While  these  points  were  made  with  re- 
spect to  the  employment  conditions  of  mu- 
nicipal engineers  in  England  they  apply 
equally  well  to  conditions  in  America. 
Therefore  his  answers  to  his  questions 
have  an  Interest  to  American  municipal 
engineers. 

His  explanation  of  the  conditions  de- 
scribed lies  in  the  fact  that  the  labors  of 
the  municipal  engineer  bring  in  no  direct 
monetary  return,  and  consequently  his 
work  is  not  valued  in  the  same  manner 
as  that  of  the  employees  of  a  commercial 
enterprise.  He  concludes:  "The  majority 
of  mankind  is  apt  to  place  a  higher  value 
on  wealth  than  on  health,  whereas  a  wise 
man  knows  that  the  latter  is  of  infinitely 
greater  importance.  Until  this  is  more 
fully  realized  I  fear  that  the  chances  of 
a  better  recognition  of  the  services  of  the 
municipal  engineer  are  somewhat  remote." 

The  editor  of  The  Surveyor  makes  in- 
teresting comments  on  the  observations 
of  his  correspondent.  He  says:  "Long 
experience  has  shown  that  to  secure  an 
improved  status  for  the  municipal  engi- 
neering profession  it  is  not  sufficient 
merely  to  reiterate  the  fact  that  the  pres- 
ent position  is  neither  satisfactory  to  the 
public  nor  just  to  the  municipal  engineer. 
The  careful  Inquirer  will  go  a  step  fur- 
ther and  ask  what  are  the  reasons  which 
lead  to  an  attitude  df  mind  on  the  part 
of  local  authorities  and  the  general  public 
that  results  in  a  common  failure  to  ap- 
praise efficient  civic  engineering  service 
at  anything  like  its  proper  value,  whether 


this  be  measured  in  the  benefits  conferred 
on  the  community  or  in  the  remunera- 
tion which  the  engineer  receives  for  his 
work."  He  agrees  with  his  correspondent 
that  "all  save  the  wise  are  apt  to  place 
a  higher  value  on  wealth  than  on  health, 
and  even  when  health  is  considered  at  all, 
it  is  surprising  how  little  attention  is 
bestowed  on  preventive  as  compared  with 
curative  processes.  The  work  of  the  mu- 
nicipal engineer  does  not  bring  in  an  im- 
mediate cash  return,  but  is  concerned 
with  the  health  of  the  community,  which 
he  preserves  by  preventive  measures.  It 
would  appear,  then,  that  municipal  engi- 
neers will  not  receive  full  recognition  un- 
til the  advent  of  a  saner  general  outlook 
on  life.  Meanwhile  the  only  hope  of  im- 
provement seems  to  lie  in  a  missionary 
campaign  among  members  of  local  au- 
thorities." 

Probably  our  readers  will  agree  with 
this  diagnosis  of  the  case  and  also  that 
the  remedy  proposed  is  good.  We  main- 
tain that  through  proper  publicity  the 
general  public,  as  well  as  the  higher  offi- 
cials, can  be  made  to  appreciate  the  serv- 
ice of  the  municipal  engineer  and  its 
money  value  to  the  community.  Recently 
it  has  been  demonstrated  that  the  public 
can  be  interested  in  the  fair  treatment 
and  adequate  compensation  of  its  servants, 
as  in  the  cases  of  public  school  teachers 
and  postal  employees. 

Municipal  engineers  can  secure  better 
compensation  and  longer  and  more  secure 
tenure  of  office  whenever  they  make  up 
their  minds  to  go  about  it.  They  must 
tell  the  public,  and  public  officials,  of  the 
money  saving  possibilities  of  good  engi- 
neering and  of  the  money  wasting  possi- 
bilities of  poor  engineering,  and  of  the 
value  of  good  engineering  as  health  In- 
surance as  contrasted  with  the  menace  to 
the  health  of  the  community  inlierent  In 
poor  engineering.  This  Is  not  a  visionary 
proposal  but  is  intensely  practical.  It 
will  not  be  necessary  to  go  to  the  public 
with  generalities,  but  any  number  of 
deeply  impressive  facts  and  figures  are 
available  for  immediate  use;  facts  and 
figures  which  will  convince  the  people 
and  elected  officials  that  competent  mu- 
nicipal engineers  should  be  well  paid 
and  protected  against  the  machinations 
of  the  machine  politicians. 
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BITUMINOUS  PAVEMENT  DESIGN 
—AGGREGATE  SURVEY 

(Copyright,  1921,  F.  S.  Besson) 

By  F.  S.  Besson,  Major,  Corps  of  'Engineers, 

U.    S.    Army,   Assistant    to    the   Engineer 

Covimissioner,     D.     C,     District 

Bldg.,  Washington,  D.   V. 

Certain  investigations  recently  made  in 
the  District  of  Columbia  have  shown 
clearly  that  defects  of  bituminous  pave- 
ments can  not  be  charged  entirely  to 
deficient  compaction,  nor  to  the  presence 
of  smooth  grains  in  the  aggregate,  nor  to 
the  existence  of  rigid  bases.  Poor  pave- 
ments result  from  various  causes.  Fail- 
ure may  be  due  to  poor  design;  to  the 
bitumen  content,  or  to  the  aggregate  em- 
ployed. As  an  aid  to  proper  design  a  dia- 
gram was  developed  which  is  reproduced 
herewith.  See  Fig.  I.  By  the  aid  of  this 
diagram  the  bitumen  requirements  for 
what  may  be  called  a  "normal  mix"  may 
be  readily  determined.  It  was  fully  real- 
ized that  the  proper  bitumen  content 
would  not  always  assure  a  satisfactory 
pavement,  and  therefore  further  investi- 
gations have  been  made  in  an  attempt  to 
discover  other  causes  of  failure  and  to 
place  the  theory  of  bituminous  paving  de- 
sign upon  a  practical  basis. 

Most  pavement  and  floor  mixtures  used 
throughout  the  United  States  are  pre- 
pared according  to  one  or  another  of  sev- 
eral   well-known    or    patented    formulae 


which  call  for  combinations  of  aggregates 
in  accordance  with  specified  sieve  analy- 
ses. Artificial  mixtures  are  usually  ex- 
pensive. In  some  parts  of  the  country 
the  cost  of  the  generally  advocated  mix- 
tures is  absolutely  prohibitive.  If  it  can 
be  shown  that  natural  aggregates  found 
locally  will  give  equally  good  results,  the 
economy  which  will  follow  is  quite  ap- 
parent. 

Two  Outstanding  Features  in  Design  of 
Bituminous  Mixtures 
There  are  two  outstanding  features  in 
the  design  of  bituminous  mixtures: 

a.  Each  combination  of  sand,  stone 
or  gravel  requires  a  different  amount 
of  bitumen,  for  what  may  be  called  a 
"normal  mix,"  see  Fig.  I. 

b.  Some  aggregates,  no  matter  what 
the  bitumen  content,  fail  to  be  of  value 
as  paving  mixtures.  By  varying  the 
bitumen  content  with  other  aggregates, 
mixtures  applicable  to  widely  different 
uses  may  be  obtained. 

As  already  stated,  the  proper  bitumen 
content  for  the  "normal  mix"  for  any  ag- 
gregate may  be  determined  by  using  the 
diagram  shown  in  Fig.  I.  The  specific 
gravity  and  voidage  of  the  aggregate  are 
obtained  by  placing  a  1000  gram  dry  loose 
sample  in  a  graduated  cylinder,  62  mm. 
in  diameter,  using  gasoline  for  submer- 
gence. For  general  street  and  road  pur- 
poses, mixtures  falling  on  the  curve  when 
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FIG.  1— BITUMEN  RKQUIREMENTS  FOR  PAVEMENTS  AS  CONTKOLI.ED  BY  VOIU- 
AGE  AND   SPECIFIC    GRAVITY   OF  MINERAL,  AGGREGATE. 
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plotted  on  the  diagram  will  be  correctly 
designed,  so  far  as  the  bitumen  content 
is  concerned.  It  a  mixture  is  desired  for 
other  purposes  the  diagram  supplies  a 
definite  basis  for  investigation. 

Plotted  on  Fig.  I  are  some  specimens 
to  which  further  reference  will  be  made 
in  the  present  discussion.  No.  40  is  a 
sample  from  a  recent  paving  job,  illus- 
trating what  is  generally  known  as  a 
"lean  asphaltic  concrete."  A  seal  coat 
is  just  as  essential  with  this  mixture  as 
with  a  penetration  macadam  pavement, 
and  such  a  coat  in  this  particular  case 
costs  approximately  8  cts.  per  sq.  yd.  It 
may  be  questioned  whether  better  service 


FIG.      2— APPARATUS     FOR     MAKING 
AND   TESTING  BLOCKS. 

could  not  he  obtained  by  improving  the 
primary  mixture  8  cts.  worth,  malting  it 
denser  and  richer,  thereby  doing  away 
with  the  necessity  for  tlie  seal  coat.  It 
is  plainly  evident  that  some  means  must 
be  devised  to  test  the  relative  worth  of 
bituminous  mixtures  as  affected  by  the 
aggregates  employed,  and  tliis  comes  un- 
der the  second  of  the  two  outstanding  fea- 
tures in  pavement  design. 

Specimen  "12S"  represents  a  sample 
taken  from  a  pavement,  probably  one  of 
the  oldest  serviceable  sheet  asphalts  in 
this  country.  The  fact  that  the  mixture 
is  most  excellent  is  proven  by  its  life  of 
42  years  and  by  the  further  fact  that  the 
service  it  is  rendering  today  is  more  eco- 
nomical, the  maintenance  cost  much 
less,  than  that  given  by  other  surfaces 
but    half    its    age.      This    pavement    was 


laid  without  a  binder  course.  In  devel- 
oping a  standard  practice  in  the  District 
of  Columbia  by  the  "mix  and  try"  method 
extending  over  practically  half  a  century, 
a  great  number  of  experimental  pave- 
ments have  been  laid.  The  worth  of  each 
has  been  tested  under  service  conditions. 
Many  early  proved  of  no  account  while 
others,  though  differing  greatly  among 
themselves  as  to  structure,  have  given 
good  results.  It  happens,  however,  in 
considering  certain  pavements  to  deter- 
mine final  design  this  "12S"  type  was  not 
chosen  and  a  standard  was  finally  adopted 
calling  for  a  topping  mixture  of  about  11 
per  cent  bitumen  underlaid  by  a  1%-in. 
binder  course. 

Three  Elements  in  Bituminous  Pavements 
Whieh  May  Cause  Failure 

In  any  bituminous  pavement  composed 
of  binder  and  topping  there  are  three 
elements  to  which  failure  may  be  attrib- 
uted: the  binder,  the  bitumen  in  the  top- 
ping and  the  mineral  aggregate.  Which 
of  these  three  should  be  blamed  in  case 
the  pavement  fails  has  many  times  been 
a  matter  of  mere  conjecture.  Carrying 
out  investigations  along  lines  suggested 
by  the  old  pavement,  specimen  "12S". 
other  examples  have  been  found  which 
indicate  clearly  that  the  binder  course  is 
unnecessary.  Its  complete  elimination  is 
advocated  and  this  will  do  away  with  one 
of  the  three  elements  to  which  failure  has 
been  charged.  Furthermore,  based  upon 
100  as  the  cost  of  a  3-in.  surface  com- 
prising li^-in.  binder  and  H4-in.  topping, 
the  former  has  generally  cost  43  per  cent 
and  the  latter  57  per  cent.  But  entirely 
omitting  the  binder  course  the  cost  may 
be  proportionately  reduced.  Since  the  sur- 
face without  the  binder  course  is  but  one- 
half  the  usual  thickness,  in  repair  work 
less  material  is  needed  for  patching  and 
the  maintenance  cost  is  likewise  reduced. 
The  base  underlying  an  asphaltic  pave- 
ment should  be  considered  as  permanent 
construction  with  an  indefinite  life  where- 
as the  surface  must  be  replaced  periodic- 
ally. If  only  a  topping  mixture  covers 
this  base,  when  re-surfacing  is  necessary 
but  one-half  the  usual  thickness  has  to  be 
stripped  and  replaced;  again  the  mate- 
rial salvaged  has  more  value  than  if  half 
of  it  consisted  of  binder.  To  offset  these 
economies  no  good  reason  whatever  for 
placing  a  binder  course  between  the  base 
and  the  topping  has  been  found. 

Years  ago  many  bituminous  cements 
were  of  an  unstable  nature.  Even  when 
they  were  made  with  a  .rrood  native  as- 
phalt as  a  base  unsatisfactory  results 
were  often  obtained  because  of  the  many 


Oct.,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


125 


poor  fluxes  then  on  the  market.  Today 
bituminous  materials  are  controlled  by 
accurate  specifications  guaranteeing  uni- 
form products.  Having  at  hand  what  is 
known  to  be  a  good  cement,  the  diagram, 
Fig.  I,  determines  the  quantity  to  use  for 
a  "normal  mix."  Though  thus  working 
from  a  known  basis  as  regards  the  bitu- 
men requirement  of  any  aggregate,  the 
worth  of  the  resulting  mixture  in  its  ap- 
plication to  specific  purposes  is  still  un- 
determined. Heretofore,  experience  un- 
der service  conditions  has  been  the  sole 
criterion  with  a  marked  hesitancy  in  de- 
parting from  known  standards.  In  the 
paving  industry  nothing  can  ever  entire- 
ly supplant  practical  experience.  How- 
ever, it  is  essential  to  have  a  method  of 
testing  bituminous  mixtures  in  order  rea- 
sonably to  forecast  what  may  be  expected 
under  actual  service. 

Investigation  of  Different  Mixtures 
In  order  to  carry  further  the  investiga- 
tion of  different  mixtures,  the  apparatus 
shown  in  Fig.  2  has  been  designed.  Cyl- 
indrical compressed  blocks,  10  c.  m.  in 
diameter,  are  made  of  the  mixture  to  be 
tested.  Each     block    contains     1.000 

grams  of  mineral  aggregate  and  as  many 
grams  of  cement  as  may  be  necessary 
to  give  the  desired  percentage  of  bitu- 
men. The  block  is  placed  in  the  ap- 
paratus and  over  it  is  centered  a  steel 
pin  19  m.m.  in  diameter,  which  is  sub- 
jected to  blows  from  a  20  kilogram  weight 
falling  through  a  distance  of  0.8  meter. 
After  a  number  of  blows  it  is  found  that 
the  pin  either  fractures  the  block  or  pene- 
trates it  to  the  full  length  of  the  pin, 
60  m.m.,  accompanied  by  more  or  less 
cracking.  A  record  of  the  number  of 
blows  and  of  their  general  effect,  to- 
gether with  a  close  study  of  the  tested 
blocks,  supply  sufficient  data  for  satisfac- 
tory conclusions  concerning  the  different 
mixtures. 

Study  of  Cracked  Pavements 
The  deductions  from  such  tests  must 
necessarily  be  based  upon  the  behavior 
of  sample  blocks  taken  from  pavements 
which  have  been  subjected  to  service 
tests  and  whose  behavior  has  been  noted 
carefully.  By  testing  such  blocks  from 
existing  pavements  it  is  possible  to  form 
accurate  conclusions  concerning  the  be- 
havior of  experimental  mixtures.  The 
material  in  block  "48S",  Fig.  3,  was  taken 
trom  one  of  the  most  conspicuously 
cracked  pavements  in  the  District.  This 
was  laid  in  1903  and  the  defects  appeared 
shortly  thereafter.  The  "2"  in  the  upper 
right  hand  corner  records  the  number  of 
blows    delivered    in    breaking   the    block. 


The  next  specimen  "15S"  shows  a  friable 
mixture  which  broke  down  under  but  one 
blow. 

The  many  cracks  in  some  Washington 
streets  are  quite  apparent  and  it  is  ob- 
vious that  there  is  something  wrong  with 
pavements  which  behave  in  this  manner. 
Samples  taken  from  these  cracked  pave- 
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FIG.  3. 
The  upper  left  hand  figures  are  speci- 
men numbers.  Those  in  the  upper  right 
comers  the  number  of  blows  delivered 
and  those  In  the  lower  left,  Farenheit 
temperatures.  These  specimens  repre- 
sent good  and  bad  streets.  No.  "48S"  a 
much  cracked  pavement  and  "49S"  a 
waved  one.  No.  "IBS"  a  worn  out  sur- 
face, and  "2S"  a  good  one  in  its  prime. 
The  "d"  blocks  show  the  relative  influ- 
ence of  high  summer  temperature.  These 
six  photographs  serve  as  standards.  If 
an  aggregate  gives  similar  specimens  to 
one  of  these  a  primary  assumption  is 
that  it  will  render  analogous  service  in  a 
street.  Such  a  comparison  is  the  first 
step  in  the  complete  survey  of  an  aggre- 
gate. 

ments  habitually  give  block  tests  similar 
to  "48S"  and  to  "15S."  Therefore,  like 
results  in  the  case  of  new  mixtures  would 
caution  against  their  use  in  actual  prac- 
tice. As  a  contrast  to  these  two  sam- 
ples, specimen  "2S"  was  obtained  from  a 
street  laid  in  1905.  Under  heavy  traffic 
it  has  given  uniform,  economical  and  sat- 
isfactory service.  An  experimental  mix- 
ture giving  a  block  test  similar  to  "2S" 
might  be  looked  upon  with  tentative 
favor. 
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A  Stud!/  of  Waved  Bituminous  Pavements 
Cracked  and  good  pavemonts  are  illus- 
trated by  the  specimen  blocks  already 
mentioned.  Waved  pavements  call  for 
special  study.  In  an  endeavor  to  investi- 
gate such  pavements  by  the  block  test 
trouble  was  had  at  first  in  determining 
the  cause  of  this  most  objectionable  de- 
fect of  bituminous  mixtures.  Though 
many  blocks  were  broken  it  was  found 
that  those  from  waved  pavements  gave 
about  the  same  results  as  those  from 
cracked  surfaces.  For  example,  "49S" 
represents  a  much  waved  pavement  and 
yet  it  closely  resembles  "48S"  from  a 
badly  cracked  pavement.  It  is  apparent 
that  each  of  these  two  is  poor,  but  a 
correct  determination  of  the  causes  of 
failure  can  not  be  drawn  from  the  photo- 
graphs showing  the  behavior  of  these  two 
specimens. 

A  study  of  the  waved  streets  in  the 
city  showed  that  maintenance  is  heavier 
during  the  hot  summer  months  than  dur- 
ing the  winter.  Purtherfore,  it  has  been 
found  that  waved  pavements  can  be  rid- 
den over  with  more  comfort  in  winter 
than  in  summer.  In  cold  weather  the 
bumps  iron  out,  but  they  re-appear  again 
when  warmer  weather  comes.  This  sug- 
gested making  the  block  tests  at  higher 
than  usual  room  temperature.  A  ther- 
mometer buried  in  a  street  on  a  summer 
day  registered  as  high  as  140°  F.  Ac- 
cordingly a  series  of  tests  was  made  as 
represented  by  samples  "48S.d"  and  "49- 
S.d"  marked  140°  in  the  lower  left  hand 
corner  of  the  photographs.  It  is  easy  to 
determine  which  of  these  two  pavements 
cracked  and  which  waved.  A  specimen 
from  the  former  breaks  somewhat  simi- 
larly to  a  good  specimen  at  average  tem- 
peratures. The  one  from  the  waved  pave- 
ment is  so  soft  that  the  pin  readily  pene- 
trates. Just  the  opposite  to  waved  pave- 
ments, observation  has  shown  that 
streets  which  crack  badly  generally  show 
greater  deterioration  in  winter  weather, 
while  they  render  fair  service  in  the 
warmer  summer  time. 

Usefulness  of  Block  Tests 
The  actual  usefulness  of  tliese  block 
tests  depends  upon  our  ability  to  draw 
proper  conclusions  therefrom,  based  upon 
the  behavior  of  similiar  blocks  than  from 
pavements  tested  under  service  condi- 
tions. In  order  to  determine  the  value  of 
any  particular  aggregate,  all  of  the  ele- 
ments of  bituminous  design  must  be 
known.  The  diagram.  Fig.  1,  will  give 
the  amount  of  bitumen  for  the  "normal 
mix"  and  thus  fixes  that  element  which 
has  heretofore  been  one  of  the  greatest 


uncertainties  in  paving  practice.  Care 
must  be  taken  that  the  results  of  the 
block  test  are  not  affected  by  tempera- 
ture changes  or  by  variations  in  the  con- 
sistency of  the  bituminous  cement.  The 
blocks  must  be  made  and  tested  under 
constant  conditions.  In  all  the  investi- 
gations described  herein  successful  re- 
sults are  largely  due  to  the  painstaking 
assistance  rendered  by  Mr.  Vernon 
Cleaver  of  the  Engineer  Department  of 
the  District. 

While  the  block  test  alone  can  not  de- 
termine all  of  the  causes  of  defects  in  old 
pavements,  it  can  aid  in  preventing  their 
occurrence  in  new  ones.  The  succeeding 
photographs  illustrate  how,  with  this  aim 
in  view,  a  sample  aggregate  may  be  in- 
vestigated, Ta  order  that  the  results 
might  be  strictly  comparable  the  same 
bituminous  cement  was  used  in  all  of 
these  blocks. 

As  a  preliminary  study,  this  cement 
was  mixed  in  varying  amounts  and  of  dif- 
ferent consistencies  with  proven  aggre- 
gates. For  instance,  a  tested  block  con- 
taining aggregate  extracted  from  the 
street  previously  referred  to  by  the  sym- 
bol "12S"  is  shown  in  Fig,  4.  The  ce- 
ment tested  45  units  penetration  at  7T 
deg.  F.  By  this  means  it  is  possible  to 
establish  models  that  may  be  used  as 
standards  in  investigations  of  unknown 
aggi-egates. 

Discussion  of  Tests 

The  previously  mentioned  specimen 
"40""is  shown  in  Fig.  4.  The  material  for 
this  block  was  taken  at  the  asphalt  plant 
from  a  truck  just  loaded  for  delivery  to 
the  street.  This  mixture  contains  but 
4.5  per  cent  bitumen  soluble  in  C.  S.  2, 
insufficient  properly  to  bind  the  aggre- 
gate. Particularly  it  should  be  noted  that 
though  the  larger  stones  are  rough  and 
an'Tular.  being  a  crushed  trap  rock,  they 
do  not  form  a  properly  consolidated  con 
glomerate.  Under  but  two  blows  the 
block  is  torn  apart  rather  than  broken, 
there  being  no  planes  of  cleavage  through 
the  stones  themselves. 

No.  "14b"  is  shown  as  a  contrast.  The 
coarse  aggregate  is  smooth  -quarter  and 
half  inch  gravel.  The  6.1  bitumen  per- 
centage is  normal  for  the  29  per  cent  ag- 
gregate voidage.  In  the  plane  of  frac- 
ture it  is  seen  that  the  larger  material 
is  not  torn  from  the  surrounding  bindins 
matrix.  Not  only  do  the  half  inch  pebbles 
break  cleanly  but  also  the  quarter  inch 
ones,  The  bitumen  and  fine  grain  ma- 
terial form  a  bindinar  agent  that  develops 
the  full  strength  of  the  particles  of  stone 
aggregate. 


Oct.,  1921 


MUNICIPAL  AND  COUNTY  ENGINEERING 


127 


Spocimen  "43"  plotted  on  the  diagram 
Fig.  1,  and  shown  by  photographs  in  Fig. 
4,  Is  an  extreme  mixture.  The  mineral 
aggregate  is  very  fine,  all  passing  the  200 
mesh.  One  thousand  grams  placed  in 
the  graduated  cylinder  measure  just  1000 
c.c.  In  this  loose  condition  the  material 
has  a  voidage  of  63  per  cent,  and  thus, 
though  of  higher  specitic  gravity  than  the 
aggregate  used  in  specimen  "14b",  its 
weight  per  cubic  yard  is  but  half  that 
of  the  latter.  Between  the  two  extremes 
located  at  the  ends  of  the  curve,  Fig.  1, 
lie  a  great  field  of  mixtures  with  aggre- 
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FIG.  4. 
Test  of  blocks  In  order  to  show  the 
influence  of  variations  from  "Normal 
Mix"  as  indicated  by  the  Diap-am,  Fig. 
1.  The  symbols  in  the  upper  left  hand 
corners  designate  the  specimen;  those 
In  the  upper  right,  the  number  of  blows; 
those  in  tiie  lower  left,  the  voidage  of 
tlie  aggregate;  those  in  the  lower  right, 
the  percentage  of  bitumen. 


gates  of  different  voldages  and  corres- 
ponding weights  per  cubic  yard.  Not- 
withstanding such  wide  variance  in  ag- 
gregate weights  it  is  remarkable  that 
when  mixed  with  normal  percentages  of 
bitumen  and  compressed,  the  resulting 
surfaces  weigh  close  to  100  lbs.  per  sq. 
yd.  per  inch  of  thickness.  It  is  seldom 
that  the  difference  is  much  in  excess  ol 
10  per  cent  above  or  below  the  weight. 
Some   mixtures    containing    large    stones 


or   material    of  unusual    specific    gravity 
are  exceptions. 

While  the  weights  per  sq.  yd.  may  differ 
but  little,  the  amount  of  bitumen  depend- 
ing upon  the  aggregate  used,  may  vary 
within  wide  limits.  With  low  voidage 
aggregates  the  bitumen  by  weight  may  be 
but  one-fifteenth  of  the  mixture,  while 
with  fine  dust  one-fifth  of  the  mixture 
may  be  bitumen.  When  a  finely  divided 
sand  or  dust  is  mixed  with  a  bituminous 
cement  the  material's  bulk  shrinks  to  a 
great  extent  so  that  as  little  as  22  sq.  yds. 
of  paving  1  in,  thick  may  result  from  a 
cubic  yard  of  aggregate.  For  coarser  ma- 
terials the  shrinkage  is  less  and,  with 
very  low  voidage  aggregates,  as  much  as 
31  sq.  yds.  1  in.  thick  may  be  obtained 
per  cubic  yard  of  mineral  aggregate.  The 
right  hand  ordinates  of  the  drawing.  Fig. 
1,  furnishes  a  means  of  approximately  es- 
timating the  amount  of  aggregate  re- 
quired to  lay  a  given  area  of  pavement. 
Specimen  "43"  has  a  surplus  of  bitumen, 
purposely  so,  in  order  to  make  a  mastic 
that  might  be  floated  into  place  for  spe- 
cial purposes.  The  extra  bitumen  in- 
creases the  bulk  of  the  resulting  mixture 
over  that  of  a  "normal  mix"  so  that  in- 
stead of  22  sq.  yds.  per  cu.  yd.  as  shown 
by  Fig.  1,  27  sq.  yds.  1  in.  thick  may  be 
covered,  a  square  yard  1  in.  thick  weigh- 
ing S9  lbs.  containing  65  lbs.  of  mineral 
matter  and  24  lbs.  of  bitumen. 
Fallacy  of  Certain  Theories  Demonstrated 

Specimens  "17a"  and  "17e",  Fig.  4,  con- 
sidered in  conjunction  with  "43",  illus- 
trate the  inapplicability  of  the  "surface 
area  of  aggregate"  and  similar  theories 
in  determining  the  amount  of  bitumen 
that  should  be  used.  The  material  In 
"43",  all  passing  the  200  mesh,  is  an  im- 
palpable powder.  Its  character  is  dis- 
tinctly unlike  that  of  material  retained  on 
the  200,  the  granular  nature  of  the  latter 
being  plainly  evident.  Some  theories  as- 
sign huge  and,  in  fact,  indeterminate 
values  to  dust  in  bituminous  mixtures  be- 
cause of  the  great  area  presented  by  the 
total  of  the  tiny  surfaces  of  the  particles. 
On  the  other  hand,  the  voidage  diagram. 
Fig.  1,  shows  that  19  per  cent,  that  is  235 
grams  of  bitumen  with  1000  grams  of 
this  fine  mineral  matter  constitutes  a 
normal  mixture  and  thus  affords  a  defin- 
ite base  from  which  to  work. 

The  aggregate  used  in  the  blocks  of 
series  "17"  is  standard  Ottawa  sand,  all 
passing  the  No.  20  sieve  and  retained  on 
the  No.  30.  The  gi-ains  are  round  and 
polished  smooth.  For  most  a'lgregates 
the  minimum  amount  of  bitumen  that  can 
be  mixed   therewith   is   not   much   below 
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the  normal  quantity.  Ottawa  sand,  be- 
cause of  the  absence  of  dust  and  the 
smooth  surface  of  its  grains,  can  be 
mixed  with  a  very  small  quantity  of  bitu- 
men. The  surface  area  of  aggregate  the- 
ory applied  to  this  sand  indicates  for  its 
use  in  comparison  with  other  known  mix- 
tures hardly  more  than  a  trace  of  bitu- 
men. Accordingly,  block  "17a"  was  made 
with  but  5  grams  to  1000  grams  of  sand. 
Its  disintegration  under  one  blow  proves 
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FIG.  5. 
This  group  shows  the  comparative  be- 
havior of  different  aggregates  with  per- 
centages of  bitumen  below  normal  and 
above.  The  aggregate  in  Series  "1"  is 
a  sand,  100%  passing  a  No.  10  sieve;  for 
Series  "2,"  85%  of  this  No.  10  sand  is 
combined  with  1B%  limestone  dust  and 
for  Series  "3,"  70%  with  30%  dust.  These 
three  sets  show  that  a  "normal  mix"  is 
independent  of  the  amount  of  fine  ma- 
terial but  is  determined  by  the  aggre- 
gate voidage.  Series  "22"  aggregate  Is 
a  combination  of  15%  Limestone  dust  and 
85%  quarter  Inch  sand,  about  one-third 
of  the  latter  being  retained  on  the  No. 
10  mesh.  It  should  be  particularly  noted 
that  for  this  aggregate  a  surplus  of  bi- 
tumen does  not  make  a  soft  mixture; 
that  is.  one  which  may  be  perforated  by 
the  piw. 

the  failure  of  the  theory  especially  in 
comparison  with  block  "17e"  containing 
90  grams  of  bitumen  in  accordance  with 
the  voidage  diagram.  Fig.  1. 

It  has  Ion-;  been  assumed  that  the  ad- 
dition of  dust  to  aggregates  calls  for  an 
increase  in  bitumen.  From  tests  one, 
two  and  three.  Fig.  5,  it  is  apparent  that 
bitumen  requirements  depend  upon  void- 
age;  and  upon  the  presence  or  absence 
of  certain  sizes  in  the  mineral  matter, 
only  as  the  voidage  is  affected  thereby. 


A  combination  of  70  per  cent  sand  with 
30  per  cent  limestone  dust  may  have  the 
same  percentage  of  voids  as  straight 
sand,  and,  therefore,  the  two  aggregates 
may  require  the  same  amount  of  bitumen. 
Blocks  are  shown  containing  less  than  a 
normal  amount  and  also  a  surplus  of  bitu- 
men, the  penetration  being  50  units  in 
each  case.  While  voidage  regulates  bitu- 
men requirements  the  character  of  the  re- 
sulting mixture  is  seen  to  depend  upon 
the  quality  of  the  aggregate  itself.  For 
instance,  compare  "1  b"  and  "3  b",  "1  c" 
and  "3  c",  at  the  same  time  noting  the 
number  of  blows.  For  comparison  blocks 
of  Series  "22"  are  shown  in  order  to  illus- 
trate an  aggregate  that  resists  the  soften- 
ing influence  of  an  excess  of  bitumen. 
These  blocks  contain  85  per  cent  quarter 
inch  sand  mixed  with  15  per  cent  lime- 
stone dust.  This  sand  contains  a  large 
proportion  of  quarter  inch  pebbles,  and  it 
Is  interesting  to  note  that  in  breaking 
the  blocks,  the  pebbles  are  sheared  apart 
showing  that  the  full  strength  of  the 
aggregate  is  developed  by  the  mixture. 
Determining  AdaptabiUfy  of  Aggregates 
The  tests  that  have  been  described 
help  to  determine  the  adaptability  of  ag- 
gregates heretofore  not  used  for  bitumin- 
ous purposes.  Many  natural  sands  are 
deficient  in  very  fine  particles  which  de- 
ficiency may  be  supplied  by  the  addition 
of  what  is  ordinarily  known  as  filler. 
Portland  cement  may  be  used,  but  is  ex- 
pensive and  not  entirely  satisfactory. 
Limestone  dust  is  extensively  used  for 
the  purpose.  In  exploring  the  possibili- 
ties of  an  aggregate  the  addition  of  dust 
must  be  considered  both  from  the  stand- 
point of  cost  and  durability.  In  doing  so 
it  is  well  to  make  comparisons  with  some 
well  known  mixture.  The  standard  ag- 
gregate in  Washington  costs  approxi- 
mately $2.65  per  cu.  yd.  and  is  used  with 
an  average  of  11.3  per  cent  bitumen.  A 
cubic  yard  of  aggregate  lays  about  28.5 
sq.  yds.  of  pavement  1  in.  thick  at  a  cost 
for  the  mixture  of  20.6  cts.  per  sq.  yd. 
per  inch,  weighing  100  lbs. 

The  specimens  shown  in  Fig.  6  consti- 
tute a  study  of  Potomac  River  sand,  pass- 
ing a  V4-in.  mesh,  combined  with  lime- 
stone dust,  the  quantity  of  the  latter 
ranging  from  zero  to  40  per  cent.  One 
idea  being  to  develop  an  aggregate  of 
little  cost,  it  is  necessary  to  use  a  prac- 
ticable minimum  of  dust  which  costs 
14.50  a  cu.  yd.  while  sand  costs  but  80  cts. 
per  cu.  yd.  The  photographs  show  an 
almost  uniform  increase  in  strength  as 
limestone  is  increased  up  to  and  includ- 
ing 25  per  cent.     Above  40  per  cent  the 
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combined  aggregate  loses  its  sand  char- 
acter and  assumes  more  that  of  a  dust, 
the  voidage  of  the  combination  increas- 
ing  rapidly. 

Potomac  River  quarter  inch  .sand  is  not 
as  constant  a  mixture  as  might  be  desired 
but  the  choice  of  a  combination  with  ap- 
proximately 20  per  cent  limestone  dust 
has  been  found  to  be  a  conservative 
mean  that  allows  for  a  good  deal  of  va- 
riation in  both  the  sand  and  dust  under 
working  conditions  without  materially  af- 
fecting results.  Comparing  specimen 
"36"  with  others  that  have  been  shown, 
it  is  seen  that  a  20  per  cent  limestone 
dust  combination  promises  exceptional 
durability,  and  with  this  percentage,  a 
mixture  is  obtained  at  reasonable  cost. 
The  quarter  inch  sand  is  worth  80  cts. 
per  cu.  yd.  weighing  2,800  lbs.  Limestone 
dust,  $4.50  per  cu.  yd.  weighing  2,060  lbs. 
An  80%  sand,  20%  dust  combination  costs 
1.94  per  cu.  yd.  weighing  2,950  lbs.  Seven 
per  cent  bitumen  is  used.  A  cubic  yd.  of 
aggregate  lays  30  sq.  yds.  of  pavement  1 
in.  thick.  The  cost  for  aggregate  is  6.6 
cts.  and  for  7.4  lbs.  of  bitumen.  7.4  cts.: 
a  total  of  14  cts.  per  sq.  yd.  1  in.  thick. 
If  a  surface  on  a  street  is  to  be  laid  to  a 
depth  of  11/4  ins.  this  mixture  affords  a 
saving  in  materials  of  approximately  10 
cts.  per  sq.  yd.  as  compared  to  the  ccst 
of  the  topping  now  in  use. 

During  the  construction  of  pavements 
it  is  usual  practice  to  take  samples  of 
mixtures  from  streets  for  the  purpose  of 
check  analysis.  In  sifting  the  aggregates 
obtained  from  such  samples  cases  have 
been  found  with  but  a  trace  of  the  dust 
originally  used.  Usually,  more  than  65% 
of  limestone  dust  passes  the  200  mesh. 
If  a  specified  proportion  is  added  to  a 
known  sand  the  percentage  of  the  combi- 
nation passing  the  200  sieve  may  readilv 
be  computed,  and  any  difference  there- 
from should  be  accounted  for.  Some  mix- 
ing machines  of  the  revolving  drum  type 
attached  to  direct  heat  dryers  permit 
much  of  the  dust  to  be  blown  out  and  lost. 
Even  after  the  elimination  of  loss  it  has 
been  found  that  sifting  does  not  inva- 
riably discover  all  dust  present.  Micro- 
scopic examination  shows  that  much  dust 
may  adhere  to  the  larger  particles  of  ag- 
gi-egate,  thus  causin?  a  false  granulo- 
metric  determination. 

The  necessity  of  subjecting  bituminous 
cements  to  rigid  tests  has  long  been  rec- 
ognized, but  no  tests  have  heretofore  been 
commonly  applied  to  determine  the  rela- 
tive stability  of  mixtures  as  affected  by 
the  mineral  matter  employed.  The  varia- 
tion  in   behavior   of  different    aggregates 


when  mixed  with  percentages  of  bitumen 
other  than  normal  has  been  explained. 
It  remains  to  illustrate  the  action  of  ag- 
gregates as  influenced  by  the  consistency 
of  bitumen  predetermined  by  the  penerta- 
tion  test.  Also  the  susceptibility  to  tem- 
perature changes  of  ag  'regates  when 
mixed  with  normal  amounts  of  bitumi- 
nous cement. 


FIG.  6. 
In  these  blocks  the  amount  of  lime- 
stone dust  is  varied  from  0  to  40%.  as 
shown  b.v  the  figures  in  the  lower  right 
hand  corners.  Mixed  with  the  limestone 
dust  is  Quarter  inch  sand,  the  amount 
varying  from  100%  sand  in  specimen  No. 
"32"  to  60%  in  No.  "39. "  The  bitumen 
content  is  the  same  for  all  blocks.  7.4%. 
The  figures  in  the  lower  left  corners  rep- 
resent aggregate  voidages.  Those  in  the 
upper  right  the  number  of  blows. 

Three  aggregates  are  shown  in  Fig.  7, 
each  mixed  with  a  normal  amount  of  bi- 
tumen, the  penetration  varying  from  15 
units  for  the  "A"  Blocks  to  90  for  those 
marked  "P."  Series  "23"  blocks  contain 
85%  quarter  inch  sand  with  15%  lime- 
stone dust.     Series  "25"  are  100%  No.  10 
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sand  and  those  labeled  "26"  are  70%  No. 
10  sand,  with  30%  dust.  Bituminous  pave- 
ment mixtures  have  been  variously  elassi- 
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FIG.  7. 
These  photographs  illustrate  the  rela- 
tive effect  of  penetration  on  mixtures 
made  from  different  aggregates.  Upper 
left  hand  figures  are  specimen  numbers; 
upper  right,  number  of  blows;  lower  left, 
penetrations;  lower  right,  bitumen  per- 
centages. The  aggregate  for  Series  "23," 
voidage  3B.6%,  is  a  combination  of  15% 
limestone  dust  and  85%  quarter  inch 
sand,  about  one-third  of  this  sand  being 
retained  on  the  No.  10  sieve.  Series  "25." 
voidage  45.7%,  is  a  sand,  100%  passing 
the  No.  10  mesh.  Series  "26."  voidage 
47.1%.  is  70%  No.  10  sand  combined  with 
30%  limestone  dust. 

fied  in  accordance  with  certain  specified 
Aggregate  sieve  analyses  into  four  or  five 
groups.  Usually,  and  often  without  jus- 
tification, a  cement  of  higher  penetration 
is  called  for  with  coarse  materials  than 
with  fine  ones.  In  view  of  the  bitumen 
requirement  diagram,  Fig.  1,  it  is  seen 
that  division  into  three  classes  is  logical; 
those  mixtures  having  aggregate  voidages 
of  less  than  40%,  those  with  voidages  be- 
tween 40  and  50,  and  those  above  50%. 
Particular  penetrations  should  not  be  as- 
signed for  use  with  any  one  class,  but 
should  be  determined  experimentally  to 
fit  the  needs  of  each  case.  For  instance, 
with  mixtures  that  call  for  small  bitumen 


percentages  usually  high  penetrations  are 
specified,  but  from  the  photographs  in 
Fig.  5  it  may  be  seen  that  Series  "23" 
aggregate  with  but  7%  bitumen  gives  bet- 
ter results  with  a  cement  of  less  than 
50  units  penetration  than  above. 
Temperature  Effects 
Since  the  temperature  of  the  material 
in  a  street  may  vary  from  well  below 
freezing  to  above  150°  F.,  the  less  sensi- 
tive a  paving  mixture  the  better.  It  is 
well  known  that  some  pavements  give 
good  ser\'ice  in  the  winter  but  wave  and 
push  into  bumps  in  the  summer.  The 
susceptibility  as  developed  by  the  Block 
Test,  comparing  two  aggregates,  is  shown 
in  Fig.  8.  Series  "51"  is  82%  quarter  inch 
sand  with  18%  limestone  dust.  The  ag- 
gregate voidage  is  36.5%  and  the  bitumen 
percentage  6.7.  Series  "52"  is  a  No.  10 
sand  and  dust  mixture  similar  to  that 
used  as  a  standard  in  Washington  for  a 
number  of  years  past.  The  aggregate 
voidage  is  44.6%  and  the  bitumen  per- 
centage 11.  As  in  other  comparisons,  so 
in  the  present  one.  it  is  seen  that  the 
quarter  inch  sand  and  dust  combination 
stands  out  favorably.  The  strength  of  tlie 
mixture  at  low  temperature  is  most  re- 
markable. When  heated  to  more  than 
130°  F.,  the  matrix  loses  some  of  its  bind- 
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FIG.  8. 
These  specimens  show  the  susceptibil- 
ity of  two  aggregates  to  temperature 
changes.  The  Series  "51S"  blocks  con- 
tain 82%  quarter  inch  sand  with  18% 
limestone  dust,  giving  a  voidage  of  36.5%. 
Series  "528"  contain  the  No.  10  sand  and 
dust  mixture  that  has  been  used  as  a 
standard  in  Washington  for  a  number  of 
years  past,  the  aggregate  voidage  being 
44.6%.  The  upper  right  hand  figures 
record  the  number  of  blows;  the  lower 
left  the  temperature  and  the  lower  right 
the  percentage  of  bitumen. 


Oct.,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


131 


ing  ability  and  the  quarter  inch  pebbles 
in  the  plane  of  cleavage  are  not  sheared 
apart.  It  would  appear  that  this  Series 
"51"  mixture  would  serve  better  in  a  cold 
climate  than  in  a  warm  one.  However, 
reference  should  be  made  to  the  penetra- 
tion test  as  illustrated  by  the  blocks 
shown  in  Fig.  7,  in  which  group  appears 
an  aggregate  similar  to  No.  "51."  The 
temperature  run  was  made  with  an  as- 
phalt cement  testing  51  units  penetration 
at  77°  F.,  whereas  Fig.  7  shows  that  the 
penetration  might  with  good  reason  be  re- 
duced to  as  low  as  35  units.  Further- 
more, it  has  been  shown  that  variations 
in  bitumen  percentages  greatly  alter  re- 
sults obtained  with  aggregates.  Thus 
there  are  in  fact  four  elements;  original 
aggregate,  dust  or  filler,  quantity  of  bitu- 
men, and  penetration  of  bitumen,  an  un- 
derstanding of  the  significance  of  each  of 
which  is  essential  tor  the  satisfactory 
control  of  bituminous  design. 
Practical  Trials 

After  making  aggregate  surveys  with 
block  tests,  as  thus  far  described,  it  Is 
essential  to  carry  out  practical  trials.  A 
territory  such  as  the  District  of  Colum- 
bia, making  four  or  five  hundred  patches 
daily  in  its  sheet  asphalt  streets.  Is  In 
a  particularly  favorable  position  for  the 
practical  part  of  experimental  work. 
Patching  is  of  sufficient  scope  to  afford 
a  good  service  trial,  and  yet  is  of  such 
a  nature  that  if  a  particular  mixture  fails 
no  great  harm  is  done.  In  this  manner 
information  may  be  obtained  as  to  the 
workability  of  a  mixture  both  at  the  plant 
and  on  the  street.  A  good  idea  may  also 
be  obtained  as  to  the  surface  appearance; 
smooth,  slippery,  rough,  or  porous. 

In    Washington,    after    observing    for 


some  time  the  success  in  repair  work  of 
combinations  of  quarter  inch  sand  and  15 
to  20%  dust,  a  street  was  recently  sur- 
faced with  such  a  mixture.  A  location 
was  chosen  fronting  a  cement  and  steel 
warehouse,  so  that  the  pavement  might 
be  subjected  to  heavy  traffic  and  afford 
a  good  test  of  the  material.  No  binder 
course  was  used,  the  concrete  base  being 
laid  7%  ins.  thick  instead  of  the  usual  6 
ins.  in  order  to  provide  for  IVz  ins.  of 
surface  only.  This  experimental  pave- 
ment was  utilized  for  but  a  portion  of 
the  square,  the  remainder  for  compari- 
son being  the  pavement  which  has  long 
been  a  standard  in  Washington  with  1% 
ins.  of  binder  and  li^  ins.  of  topping.  The 
new  mixture  handled  readily  at  the  plant 
and  on  the  street.  It  rolled  nicely,  giv- 
ing a  surface  comparing  well  with  that 
of  the  standard  pavement.  This  con- 
struction and  other  sample  surfaces  to  be 
laid  are  to  be  closely  observed  in  order 
that  their  behavior  may  furnish  a  guide 
for  future  work.  The  proportions  per 
batch  were: 

8       cu.  ft.  Sand     820  lbs.       76    % 

2V4  cu.  ft.  Dust     190  lbs.       17.5% 

70        lbs.  Bitumen    70  lbs.  6.5% 

1080  lbs.     100    % 

In  comparison  with  usual  stipulations 
restricting  aggregates  for  bituminous 
mixtures  it  is  well  to  note  the  specifica- 
tions governing  the  mineral  matter  in 
this  experimental  pavement,  which  were 
as  follows: 

SAND:  The  sand  shall  be  equal  to 
what  is  known  as  well  graded  quarter 
inch  Potomac  River  concrete  sand, 
clean  and  free  from  injurious  soft  par- 
ticles or  organic  matter. 


ITEMS  REINFORCED   CONCRETE 

3  inch 
Per  Sq.  Td. 

Sand     041  cu.  yd.  $.033 

Gravel    062  cu.  yd.     .074 

Portland   Cement    145  bbl.  .376 

Tar  Coat    (In  place) .035 

Reinforcing     @     .022    per 

sq.  ft 9  .^.  ft.  .198 

Limestone  Dust    

Asphalt  Cement   

Material    Total    

Operations  on  street .10 

Plant  charges  and  opera- 
tion      .12 

Hauling  (g)   70c 390  lbs. 

per  ton .136 

Total  Operating 

Operating  and  Material, 
Total   

10%  Overhead— 10%  Con- 
tingencies     

Contractor's  Profit   

Total  per  sq.  yd 


BITUMINOUS  SURFACE 
2  inch 
Per  Sq.  Td. 
.059  cu.  yd.   $   .047 


.272 


38  lbs. 
14  lbs. 

.085 
.140 

$  .716 

.08^ 

.27 

215  lbs. 

.077 

.356 

$1,061 

$ 

.21'2 
.197 

$1,470 


.427 


.699 


.140 
.136 


$  .975 
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DUST:   Limestone  dust  shall  be  used, 

85  per  cent  passing  a  100  mesh  screen. 
Proper  Exploitation  of  Loml  Cheap 
Materials 

The  proper  exploitation  of  local  cheap 
materials  has  a  value  not  generally  real- 
ized. During  late  years  gravel  and  sand 
have  been  developed  to  some  extent  for 
bituminous  mixtures.  Usually,  however, 
so  many  restrictions  are  placed  on  the 
aggregate  grading  that  much  screening 
and  blending  of  sizes  are  made  neces- 
sary. The  mental  attitude  of  a  contrac- 
tor is  affected  by  the  involved  specifica- 
tions, which  is  reflected  in  the  bidding. 
In  a  recent  competition  for  a  topping  to 
be  placed  on  a  concrete  road  in  a  western 
state,  a  2  In.  bituminous  surface  lost  in 
favor  of  a  3  in.  hydraulic  cement  con- 
crete of  1-2-3  mix.  The  losing  bid  per 
sq.  yd.  was  60%  higher  than  that  for  the 
3-in.  concrete,  the  latter  including  a  tar 
paint  coat  for  the  old  road  and  28  lbs.  of 
reinforcing  per  100  sq.  ft. 

Based  on  Washington  conditions  and 
the  use  of  a  quarter  inch  sand  asphaltic 
mixture,  it  is  of  interest  to  analyze  this 
situation  comparing  data  relative  to  the 
two  constructions  as  tabulated  on  the  bot- 
tom of  page  131. 

This  tabulation  shows  that  a  2-in.  bi- 
tuminous surface  may  be  constructed  for 
33%  less  than  a  3-in.  reinforced  concrete 
one.  This  result  is  markedly  different 
from  the  indication  in  the  actual  bids 
mentioned  above,  that  the  latter  surface 
would  cost  60%  more  than  the  former. 
In  the  account  as  recently  published  of 
the  first  series  of  investigations  carried 
out  in  the  District  the  conclusion  was 
reached  that  a  concrete  base  is  well  jus- 
tified for  a  new  bituminous  pavement.  To 
complement  this  conclusion  it  may  be 
stated  that  when  a  top  is  required  a  bi- 
tuminous surface  is  equally  warranted  for 
an  old  concrete  pavement. 

Utilizing  Old  Wateriound  Macadam 

In  the  District  of  Columbia  there  are 
150  miles  of  original  waterboimd  macad- 
am roads.  While  probably  no  more  pave- 
ment of  this  type  will  be  constructed,  the 
proper  conservation  of  that  now  in  place 
has  become  much  of  a  problem.  About 
10  cts.  per  sq.  yd.  is  being  spent  in  treat- 
ing most  of  these  macadam  roads  with 
oil  or  tar  and  screenings  which  is  exclu- 
sive of  expenditures  for  general  repairs 
necessary  to  bring  the  macadam  to  first 
class  shape  prior  to  the  surface  treat- 
ment. A  road  thus  renewed  and  oiled 
and  similarly  treated  periodically  gives 
fair  service,  its  yearly  maintenance  de- 
pending greatly  upon  the  traffic  to  which 


it  is  subjected.  In  any  event,  annual  ex- 
penditures are  several  times  as  much  as 
for  asphalt  streets  and,  under  heavy  traf- 
fec,  these  roads  cost  many  times  as  much 
as  asphalt  under  lilte  conditions. 

In  order  to  utilize  old  macadam  under 
exceptionally  severe  traffic,  various  bitu- 
minous surfaces  have  been  constructed 
thereon,  and  in  a  few  cases  our  standard 
sheet  asphalt.  The  application  of  this 
latter  is  unsatisfactory.  Beinj  3  ins. 
thiclc.  It  necessitates  some  dressing  down 
of  the  old  road  in  order  to  give  a  prac- 
ticable grade  and  cross  section,  and,  even 
then,  results  in  an  abnormal  crown  and 
little  or  no  curb  display.  The  original 
cost  of  sheet  asphalt,  consisting  of  a 
binder  course  and  topping,  is  large,  and 
such  an  outlay  generally  proves  improv- 
ident when  used  to  cover  the  uncertain- 
ties and  hazards  existing  in  old  macadam 
streets. 

The  use  of  the  quarter  inch  sand  mix- 
ture previously  discussed  herein,  together 
with  the  elimination  of  the  binder  course, 
presents  a  proposition  unusually  attract- 
ive. It  has  been  shown  that  this  surface 
can  be  laid  for  approximately  50  cts.  per 
sq.  yd.  per  inch  of  thiclcness.  An  inch 
and  a  half  covering  should  give  econom- 
ical and  satisfactory  results.  This  depth 
may  be  thinned  to  1  in.  on  the  sides  of 
the  road  along  the  curb.  In  order  to 
give  construction  of  this  nature  a  service 
test  a  section  of  waterbound  macadam 
was  chosen  several  squares  in  length.  So 
that  a  positive  determination  could  be 
made,  a  portion  of  the  street,  for  com- 
parison, was  surfaced  with  a  bituminous 
macadam. 

The  old  road,  repaired  and  brought  to 
a  good  shape  with  new  stone  and  screen- 
ings, was  opened  to  traffic  for  three  weeks 
prior  to  construction  of  the  new  surfaces. 
During  this  period  it  was  sprinkled  twice 
daily.  The  portion  to  be  topped  with  the 
quarter  inch  sand  mixture  was  divided 
into  two  sections,  one  simply  being  well 
broomed  just  prior  to  receiving  the  sur- 
face, the  other  being  sprayed  with  a  light 
tar,  aBout  M  gal.  per  sq.  yd.  This  treat- 
ment was  given  the  day  before  laying  the 
hot  mixture  in  order  that  the  tar  might 
have  time  to  soak  into  the  street.  The 
portion  covered  with  bituminous  macad- 
am was  thoroughly  swept  prior  to  being 
surfaced.  Thus  there  are  three  sections 
available  for  comparisons;  a  1 14  in.  sheet 
asphalt  laid  on  a  macadam  road,  a  sim- 
ilar construction,  the  macadam  having 
just  been  dressed  with  a  light  tar,  and 
third,  a  3-in.  bituminous  surface  on  the 
existin.s    road    laid    in    accordance    with 
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usual  specifications  for  penetration  mac- 
adam. 

For  tliis  latter  construction  the  stone 
used  averaged  2.500  lbs.  per  cu.  yd.  and 
cost,  delivered  at  the  city's  railroad  yard. 
$2.88  per  ton.  Fine  material  for  the  seal 
coat  cost  $1.08  per  ton.  It  might  be 
noted  that  the  freight  on  a  cubic  yard  of 
stone  is  45  cts.  more  than  the  entire  cost 
ot  a  cubic  yard  of  quarter  inch  sand  F. 
O.  B.  the  city's  wharf.  Tar  used  for  bind- 
ing the  stone  cost  approximately  16  cts. 
per  gallon  in  place.  The  cost  of  the 
penetration  macadam  may  be  itemized  as 
follows : 


unsatisfactory  mixture.  Due  to  the  un- 
certainties in  such  work,  it  has  been  com- 
mon practice  to  require  contractors  to 
guarantee  their  construction  for  periods 
of  from  one  to  five  years.  Why  should 
the  responsibility  be  placed  on  the  con- 
tractor when  the  engineer  specified  the 
work  and  design  down  to  the  minutest 
detail?  It  is  unnecessary  to  blend  mate- 
rials so  as  to  conform  to  certain  well 
known  or  patented  formulae.  An  aggre- 
gate that  is  used  with  success  in  Port- 
land cement  concrete  may  be  handled 
with   assurance  in  bituminous  mixtures. 


3-in.  Penetration   Macadam — Cost  Per   Sq.   Yd. 

AMOUNT 
ITEM  per  Sq.  Yd. 

2%-lnch  stone  ®  $2.88  per  ton 230  lbs. 

1     -inch  stone  @     2.88  per  ton 40  lbs. 

Screenings         @     1.08  per  ton 30  lbs. 

Hauling  @    70c  per  ton    (300   lbs.  of  stone) 

Spreading  stone  and  screenings  

Rolling    

2Vi  gals,  tar  @   16c  In  place 

Total  operating  and  material 

5%   contingencies— 10%   overhead   

Contractor's  profit   

Total  per  sq.  yd 


COST 
per  Sq.  Yd. 
$0.33 
.057 
.043 
.105 
.045 
.030 
.360 


$0.9T 
.15 
.15 

$1.27 


A  one  and  a  half  inch  surface  using  a 
hot  mixture  with  quarter  inch  Potomac 
sand  can  be  laid  for  75  cts.  as  compared 
to  $1.27  for  a  3  in.  penetration  construc- 
tion. The  thinner  surface,  not  execes- 
slvely  raising  grades,  is,  of  the  two,  bet- 
ter adapted  for  topping  existing  old  roads. 
Not  only  is  there  advantage  from  the 
standpoint  of  primary  engineering  and 
economy  but  also  the  inch  and  a  half 
sheet  asphalt  renders  better  service  and 
costs  less  for  maintenance. 

Conclusions  Independent  of  Location 
While  the  comparisons  that  have  been 
made  herein  of  different  surfaces  are 
upon  conditions  existing  in  the  city  of 
Washington,  the  conclusions  reached  are 
to  a  great  extent  independent  of  locality 
since  the  economy  shown  is  largely  one 
of  material  quantities.  The  saving  that 
appears  in  favor  of  a  premixed  surface 
can  be  realized  only  when  the  work  is 
not  enveloped  by  such  a  haze  of  speci- 
fication requirements  as  to  confuse  the 
contractor.  With  the  design  of  bitumin- 
ous pavements  on  a  workable  basis,  it  is 
not  necessary  to  place  dependence  upon 
misleading  granulometric  formulae.  Cer- 
tain mesh  combinations  of  aggregates  in 
one  locality  mixed  with  a  definite  amount 
of  bitumen  may  give  a  satisfactory  pave- 
ment. The  same  combinations  made  up 
in  a  different  locality  may  give  a  most 


Procedure  in  Selecting  Proper  Aggregate 

It  is  thus  apparent  that  there  are  a 
number  of  variables  to  be  properly  con- 
trolled if  successful  bituminous  design  is 
to  be  achieved.  The  cost  is,  of  course,  a 
vital  consideration  and  any  good  pave- 
ment must  not  only  render  efl5cient  serv- 
ice, but  Its  cost  must  be  within  reason. 
With  the  understanding  that  due  weight 
is  given  to  the  cost  factor,  the  following 
would  be  the  procedure  in  selecting  the 
proper  aggregate:  The  "normal  mix," 
diagram.  Fig.  1,  enables  the  quantity  of 
bitumen  to  be  determined  for  any  aggre- 
gate. The  block  test  then  shows  the 
probable  behavior  of  the  mixture  made 
with  this  aggregate  and  determines 
whether  or  not  it  will  be  satisfactory  for 
use  as  paving  material.  This  simple 
block  test  enables  us  to  vary  the  compo- 
sition of  the  aggregate  by  the  addition 
of  filler  or  dust  and  shows  to  what  extent 
the  mixture  may  be  affected  by  changes 
in  the  penetration  of  the  asphalt  cement. 
It  further  shows  the  behavior  of  the  mix- 
ture under  temperature  changes.  The  ob- 
ject of  all  of  these  tests  is  to  obtain  a 
paving  mixture,  economical  in  first  cost, 
economical  as  to  annual  maintenance,  and 
one  that  will  render  satisfactory  service 
under  the  actual  traffic  to  which  it  will 
be  subjected. 
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REPORT   OF   PRESIDENT    HARD- 
ING'S  CONFERENCE  COMMITTEE 
ON  MUNICIPAL  ORGANIZATION 
TO  HANDLE  UNEMPLOY- 
MENT EMERGENCY 

(Editor's  Note:  Every  responsible  pub- 
lic official  should  read  and  act  on  the  rec- 
ommendations contained  in  this  commit- 
tee report  to  the  extent  of  his  resources 
and  abilities.  He  is  relieved  of  the  re- 
sponsibility of  making  the  decision  to  act 
[that  decision  has  been  made  at  Wash- 
ington for  the  nation],  but  it  is  his  re- 
sponsibility to  act  on  the  decision  so 
made.  Briefly  stated,  this  report  points 
the  way  to  a  nation-wide  municipal  drive 
against  unemployment.  It  will  solve  the 
local  employment  problem  wherever  acted 
upon  and,  if  followed  throughout  the  coun- 
try, will  solve  the  national  unemploy- 
ment problem.  It  will  be  noted  from  the 
committee  roster,  given  below,  that  men 
on  the  committee  are  familiar  with  state, 
municipal  and  county  public  improvement 
work  and  know  what  they  are  talking 
about.) 

It  is  XJp  to  Local  Communities 

Cities  and  towns  must  be  relied  upon 
for  immediate  attack  upon  the  emergency 
created  by  unemployment.  Whatever  is 
done  must  take  place  in  local  communi- 
ties and  the  citizens  of  such  communities 
are  the  ones  responsible  and  capable  of 
seeing  that  the  necessary  measures  are 
carried  out.  This  but  repeats  the  iirst 
principle  of  American  public  life,  re- 
liance upon  local  initiative  and  obliga- 
tion. 

The  mayors  of  cities  are  the  natural 
and  authorized  leaders  and  directors  of 
their  communities  for  all  emergencies  af- 
fecting the  public  welfare.  In  the  present 
crisis  the  mayor  should  head  the  effort 
of  each  locality  and  organize  the  most  in- 
fluential and  representative  citizens  and 
agencies  to  handle  the  local  situation. 

Mayors  and   Governors  Should  Lead 

In  the  interest  of  speed,  order  and  ef- 
fectiveness the  chief  official  of  each  com- 
munity should  immediately  marshal  all 
Its  resources.  The  mayor  and  his  organi- 
zation should  furnish  such  leadership  as 
will  enlist  the  support  and  utilize  the 
services  of  all. 

The  governor  of  each  state  as  the  supe- 
rior officer  of  all  local  officials  is  urged 
to  call  emphatically  to  the  attention  of 
communities  and  mayors  their  peculiar  re- 
sponsibility and  fitness  for  handling  this 
unemployment  situation. 

The   methods  of   accomplishing  results 


must  vary  with  each  locality,  and  no 
methods  capable  of  universal  adoption  can 
with  safety  be  recommended.  Therefore 
specific  recommendations  to  communities 
are  confined  to  the  very  urgent  one  that 
following  the  leadership  of  their  mayors 
with  united  local  committees  they  accept 
this  primary  obligation  to  the  full. 

General  Guiding  Principles  Based  on 
Past  Experience 

However,  the  following  suggestions  or 
general  principles  based  on  past  expe- 
rience are  respectfully  offered  to  such 
communities: 

1.  The  Mayor's  Committee  should  try 
to  harmonize  the  operation  of  all  the  dif- 
ferent agencies  which  are  trying  to  re- 
lieve the  situation,  so  as  to  avoid  clash- 
ing and  wasted  effort. 

2.  The  facts  of  the  extent  and  distribu- 
tion of  unemployment  should  be  in  the 
possession  of  the  committee  and  should 
be  made  available  to  the  public. 

3.  Each  locality  should  have  a  public 
employment  bureau. 

4.  The  Mayor's  Committee  should  try 
to  get  the  whole  community  behind  the 
effort  to  speed  up  the  construction  of 
public  Improvements.  In  a  period  like 
this  there  should  be  the  greatest  activity 
in  putting  up  new  schools  and  other 
needed  public  buildings,  and  in  necessary 
repairs  and  improvements  in  streets, 
bridges,  sewerage,  public  utilities,  parks 
and  other  municipal  works. 

5.  Every  effort  should  be  made  to  pro- 
vide real  work  by  stimulating  industry. 
Meanwhile  each  industry  should  be  urged 
as  far  as  possible  to  keep  together  its  own 
force  by  giving  at  least  part  time  employ- 
ment. 

6.  In  some  cities  "Spruce-Up"  cam- 
paigns have  proved  good.  In  these  every 
one  is  urged  to  do  at  once  whatever  is 
needed  in  the  line  of  sprucing  up  his  prop- 
erty. This  applies  both  to  public  and 
private  owners  of  property,  to  small 
householders  and  flat  renters  as  well  as 
to  large  companies,  hotels,  theaters,  etc. 
It  should  be  made  clear  to  all  that  money 
spent  in  this  way,  stimulating  the  regular 
activities  of  industry,  will  help  to  reduce 
unemployment  far  more  than  any  other 
aid. 

7.  It  is  important  to  strengthen  and 
increase  the  resources  of  the  local  family 
welfare  agencies  which  are  best  prepared 
for  effective  service,  and  to  give  them 
vigorous  support  in  order  that  they  may 
deal  promptly  and  adequately  with  the 
needs  of  families  and  individuals.  The 
burden  of  meeting  these  needs  should  be 
borne,  not  by  a  selected  few,  but  by  many. 
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Provision  should  be  made  for  maintaining 
the  usual  facilities  for  the  homeless,  and 
for  the  relief  of  poverty  arising  from 
sickness,  from  widowhood,  from  mental 
or  physical  handicaps,  in  order  that  these 
may  not  be  a  complicating  factor  in  the 
problem  of  unemployment.  Cities  that 
have  municipal  lodging  houses  or  other 
adequate  provision  for  the  homeless  man 
find  that  this  maltes  possible  differentia- 
ting the  two  problems  of  the  resident  and 
floating  unemployed,  and  enforcing  regu- 
lation against  vagrancy  and  begging. 

8.  Consideration  should  be  given  to  the 
practicability  of  keeping  children  in 
school  as  long  as  possible  in  order  that 
they  may  not  compete  for  the  insuflftcient 
number  of  jobs  and  also  that  they  may 
profit  by  additional  schooling  and  the 
postponement  of  the  beginning  of  wage- 
earning.  It  may  be  found  desirable  to 
give  scholarships  to  minors  beyond  the 
compulsory  school  age,  and  the  public 
schools  have  provided  special  vocational 
training  for  them  so  that  the  period  of 
unemployment  may  be  used  to  equip 
them  for  better  positions. 

9.  It  must  always  be  remembered  that 
an  unemployed  person  needs  work,  first 
and  last,  and  that  the  community  should 
relax  no  effort  to  find  work  for  him,  re- 
garding other  aid  only  as  a  temporary 
measure  to  be  superseded  at  the  earliest 
possible  moment  by  work.  The  commu- 
nity should  be  able  to  handle  the  situa- 
tion in  such  a  way  as  to  make  bread  lines 
unnecessary.  Each  community  should  re- 
member that  hunger  and  want  must  be 
relieved,  and  it  should  always  be  prepared 
to  take  whatever  measures  may  be  needed 
to  prevent  human  suffering. 

10.  We  suggest  that  each  city  avail  it- 
self of  the  experience  of  others.  The 
methods  of  Detroit,  Boston,  Philadelphia, 
Milwaukee  and  New  York  have  been 
brought  to  the  attention  of  the  conference, 
and  -we  are  certain  that  the  mayors  of 
these  and  other  cities  will  be  glad  to  an- 
swer inquiries. 

The  report  is  unanimous.  Col.  Arthur 
Woods  of  New  York  is  chairman  of  the 
committee  and  the  following  are  the  other 
members:  Charles  M.  Babcock,  St.  Paul, 
Minn.;  Bird  S.  Coler,  New  York  City; 
James  Couzens,  Detroit,  Mich.;  Bascom 
Little,  Cleveland,  Ohio;  Andrew  J.  Peters, 
Boston,  Mass.;  Ida  M.  Tarbell,  New  York 
City;  Ernest  T.  Trigg,  Philadelphia,  Pa.; 
Matthew  WoU,  Washington,  D.  C;  G.  E. 
Haynes.  Washington.  D.  C. 


A  FRIEND  OF  THE  FARMER  TAKES 
US  TO  TASK 

To  the  Editor: 

I  am  in  receipt  of  your  circular  letter 
enclosing  clipping  from  Municipal  and 
County  Engineering.  (Reference  is  made 
to  a  reprint  of  the  editorial  entitled: 
Building  or  Breadlines,  published  in  the 
September,  1921,  issue. — Editor.) 

Referring  thereto,  let  me  call  your  at- 
tention to  farming,  the  industry,  the  larg- 
est buying  power  in  the  world,  which  you 
and  those  you  represent,  helped  down  and 
are  now  keeping  down  in  the  interest  of 
economy. 

How  do  you  expect  any  money  in  cir- 
culation in  the  corn  belt,  which  embraces 
five  states,  with  the  price  of  corn  at  35c 
and  oats  at  15c?  You  can  "Legislate"  and 
"Resolve"  and  send  out  propaganda  for 
the  next  ten  years  and  the  situation  will 
not  improve.  You  asked  the  farmer  to  tet 
the  ex.ample,  but  you  did  not  keep  your 
promise  and  follow.  Now.  instead  of 
keeping  him  down,  help  pull  him  out  of 
the  mire  and  you  will  see  work  and  busi- 
ness start  immediately.  He  is  the  big- 
gest buyer  of  labor,  for  he  buys  every 
material  and  product  of  labor.  The 
farmer,  nor  anyone  else,  for  that  matter, 
that  knows  anything  about  progressive 
economy,  will  demand  a  cheap  or  low 
priced  industrial  system.  It  is  better  for 
the  welfare  of  the  country  that  prices 
maintain  a  fairly  increased  level.  It  stim- 
ulates business  and  industry  and  is  an  in- 
centive to  labor  to  earn  and  each  individ- 
ual's prosperity  is  then  wholly  dependent 
upon  his  ability  to  save. 
Very  truly  yours, 

JOHN  A.  GOODWIN, 
Investments,  Real  Estate,  Law,  Insurance, 
Loans,  Etc., 

203  North   Street, 
Normal,  Illinois. 
Sept.  28,  1921. 

(Editor's  Note:  Mr.Goodwin's  letter 
is  most  welcome  because  it  states  a  view 
widely  entertained  in  the  agricultural 
districts  and  because  it  illustrates  the  fact 
that  we  are  living  in  "an  era  of  mutual 
suspicion  and  distrust,"  so  we  gladly  em- 
brace the  opportunity  to  make  a  few  ob- 
servations on  the  points  raised,  in  our 
own  behalf  and  that  of  "those  we  rep- 
resent." 

Now  what  are  the  facts?  In  the  first 
place  let  it  be  said  that  the  farmer's  no- 
tion that  every  city  man's  hand  is  set 
against  him  is  a  nightmare  and  nothing 
more.    Agriculture  is  the  mother  of  us  all 
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and  every  city  man  who  Is  worth  two  pins 
not  only  recognizes  this  fact  but  finds 
much  pleasure  in  admitting  it.  We  are 
not  thankless  children  and  have  no 
thought  of  denying  our  mother  agricul- 
ture. The  Construction  Industry  is  very 
proud  of  its  position  as  the  second  among 
American  industries,  second  only  to  Agri- 
culture. To  be  second  only  to  Agricul- 
ture, is,  of  course,  to  lead  all  the  rest  and 
that  Is  quite  enough.  We  doubt  if  any 
American  wants  any  industry  to  take  the 
leadership  from  Agriculture.  At  any  rate 
this  is  an  impertinence  of  which  the  Con- 
struction Industry  is  incapable. 

We  see  no  justification  for  the  state- 
ment that  "we"  and  "those  we  represent," 
helped  farming  down  and  are  now  keep- 
ing it  down  in  the  interest  of  economy. 

Let  us  take  the  "we"  part  first.  (It 
should  really  be  spelled  "wee"  because  It 
is  so  small.)  Would  it  surprise  you  great- 
ly, Mr.  Goodwin,  to  learn  that  the  editor 
of  this  magazine  was  born  and  reared  on 
an  Illinois  farm,  that  his  furrow  often 
broke  the  "stubborn  glebe,"  that  he  knows 
what  it  means  "to  meet  the  sun  upon  the 
upland  lawn,"  and  that  his  father,  and 
only  brother  still  live  on  the  old  home- 
stead? Such  is  the  case,  unimportant  in 
itself,  you  will  say,  and  right  you  are, 
but  important  as  an  illustration  of  the 
fact  that  the  majority  of  city  dwellers 
either  came  direct  from  the  farm  or  are 
but  one  or  two  generations  removed  from 
it.  The  cities  are  not  peopled  with  one 
race  of  men  and  the  farms  with  another; 
the  city  man  and  the  farmer  are  blood 
brothers  and  when  the  farmer  is  not  pros- 
perous the  city  man  is  unhappy  and, 
moreover,  is  usually  anything  but  pros- 
perous. No,  the  assumption  that  the  city 
man  "helped  the  farmer  down"  will  not 
hold,  not  in  this  day  and  generation. 

Not  long  ago  we  were  talking  with  an 
elderly  gentleman  who  has  been  a  leader 
in  the  Construction  Industry  for  many 
years  and  he  deplored  the  farmer's  pres- 
ent position,  saying  the  rest  of  us  could 
not  hope  to  profit  greatly  while  -the 
farmer  is  not  prosperous.  This  is  gen- 
erally understood  and  is  a  basic  economic 
truth.  The  Construction  Industry,  and 
every  other  industry,  would  be  very  happy 
to  see  the  farmers  again  prosperous,  for 
selfish  as  well  as  sentimental  reasons. 

Our  editorial,  which  prompted  our  cor- 
respondent's letter,  had  nothing  to  do 
with  the  imaginary  case  of  the  farmer 
against  his  relative  in  the  city.  We  were 
not  dealing  with  theories,  economic  or 
otherwise,  but  with  two  facts  recognized 
by  everybody   from   the   President   of  the 


United  States  down  to  the  editor  of  this 
modest  professional  journal,  namely:  the 
unemployed  now  number  fully  6,000,000  • 
men  and  winter  is  coming  on.  We  ad- 
vocated, and  still  advocate,  and  shall  keep 
on  advocating  the  launching  of  long  de- 
layed public  Improvement  projects  as  a 
means  of  providing  useful  work  for  those 
who  are  now  idle.  This  is  an  old,  old 
method  of  coping  with  unemployment.  It 
has  been  used  many  times  during  past  de- 
pressions. Obviously,  it  will  not  help  the 
farmer  to  have  men  idle,  in  the  cities, 
who  must  subsist  on  public  charity  before 
another  spring  unless  work  is  found  for 
them  to  do.  We  advocate  a  time-tried  pro- 
cedure which  our  position  has  naturally 
brought  to  our  attention  and  understand- 
ing. 

In  this  issue  we  publish  a  letter  from 
a  correspondent  in  Decatur,  111.,  who  tells 
us  that  his  city  is  now  doing  the  various 
things  we  propose.  If  we  remember  the 
geography  of  our  native  state,  and  we 
think  we  do,  Decatur  is  not  for  from 
Normal  and  both  are  in  the  corn  belt, 
which  region,  we  stoutly  maintain.  Is  the 
present  day  Garden  of  Eden.  What  la 
good  for  Decatur  is  good  for  Normal,  too. 

The  editor  is  not  an  economist,  either 
of  the  long  or  short-haired  variety.  But 
one  or  two  things  seem  so  plain  we 
should  all  agree  on  them.  First,  the  pres- 
ent depression  is  world  wide.  It  is  worse 
in  every  other  country  than  it  is  in  ours. 
The  export  trade  is  "flat"  and  the  farmer 
can't  sell  his  surplus  over  domestic  re- 
quirements. This  is  merely  the  cold,  grey 
morning  after  the  debauch  of  the  greatest 
war  in  history.  Second,  it  is  certainly 
better  for  the  farmer  to  have  city  people 
busy  and  able  to  buy  than  to  have  mil- 
lions of  them  idle  and  subsisting  only  by 
grace  of  breadlines  and  soup  kitchens  ad- 
ministered by  the  tight  hand  of  charity.) 


WILKINSBURG.  PA..  MODERNIZES 

29-YEAR-OLD  BRICK 

PAVEMENT 

By    Charles  F.    Snerling,  Borough   Engineer, 
Wilkinsburg,  Pa. 

What  is  perhaps  one  of  the  most  eco- 
nomically constructed  stretches  of  street 
improvement  on  the  entire  Lincoln  High- 
way, particularly  when  considered  from 
the  standpoint  of  durability  and  the 
service  it  will  render  traffic  in  years  to 
come,  has  just  been  completed  on  Penn 
Avenue  in  the  Borough  of  Wilkinsburg, 
Pennsylvania.  It  is  of  vitrified  brick  and 
cost  only  $1.93  per  sq.  yd. 
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The  story,  to  be  rightly  told,  must  start 
liiick  in  1892,  when  the  original  pavement 
was  laid.  At  that  time  there  was  no 
knowledge  of  swiftly  moving  automobiles 
and  heavily  laden  motor  trucks  which 
later  were  to  grow  to  such  numbers  as  to 
create  our  modern  traffic  and  attendant 
paving  problems. 

There  were  a  few  requirements,  how- 
ever, which  determined  the  type  of  pav- 
ing to  be  placed  on  Penn  Avenue  29  years 
ago  which  hold  equal  importance  today. 
In  the  first  place  the  street  is  abutted  on 
one  side  by  a  railroad  siding.  This  meant 
that  heavy  wagons  transferring  freight 
would  use  the  thoroughfare.  A  durable 
pavement  was  therefore  essential. 
The  Original  Pavement 

The  following  construction  was 
adopted:  An  8-in.  two-course  rolled  stone 
and  gravel  base,  2-in.  sand  cushion  and  a 
4-in.  vitrified  brick  wearing  surface. 

For  25  years  this  pavement  stood  up 
without  a  sign  of  impairment.  Then  dur- 
ing the  war,  when  an  added  burden  was 
thrown  on  the  highways,  this  particular 
street  got  more  than  its  share.  Army 
trucks  and  commercial  trucks,  heavily 
laden,  used  It  summer  and  winter. 

Despite  this  Increased  traffic,  both  in 
number  and  in  weight  of  vehicles,  a  con- 
dition which  the  designers  of  the  road 
never  expected  it  would  have  to  undergo, 
the  principal  apparent  effects  were  slight 
local  base  settlements.  This  resulted 
from  the  heavy  traffic  further  compacting 
the  base.  It  settled  in  spots  where  the 
base  had  not  been  as  thoroughly  com- 
pacted as  it  might  have  been  at  the  time 
of  construction. 

Because  of  the  fact  that  the  heavy  traf- 
fic caused  the  old  base  to  settle,  and  be- 
cause we  realized  that  in  years  to  come 
this  main  thoroughfare  would  be  called 
upon  to  carry  Increasingly  heavy  traffic, 
it  was  decided  to  strengthen  it  this  sum- 
mer, still  adhering  to  the  original  type  of 
construction  as  to  base  and  wearing  sur- 
face, because  both  had  justified  themselves 
in  the  29  years  of  service. 

When  the  old  brick  were  taken  up  we 
found  in  several  places,  to  the  length  of 
100  ft.  and  about  4  ft.  wide,  several 
-stretches  of  no  other  foundation  than 
river  sand.  In  my  opinion  this  was  placed 
there  originally  contrary  to  specifications, 
and  I  speak  of  it  because  the  sand  seemed 
to  support  the  surface  equally  well  with 
the  old  stone  and  gravel  base  which  was 
supposed  to  underlie  the  entire  surface. 
The  Reconstructed  Pavement 

In  the  reconstruction  we  made  good  use 


of  the  old  foundation.  After  rolling  it 
several  times  thoroughly  to  compact  it,  we 
spread  over  it  about  G  ins.  of  granulated 
slag,  of  which  a  cheap  supply  was  avail- 
able locally.  This  we  rolled  down  to  a 
thickness  of  about  3  ins.  The  slag  was 
then  thoroughly  sprinkled  with  water  and 
rolled  again,  shaped  to  grade,  and  rerolled 
until  it  presented  a  perfect  base.  We 
used  a  5-ton  gasoline  tandem  roller. 

On  this  newly  strengthened  base  we 
laid,  directly  upon  the  granulated  slag  as 
consolidated,  a  3-ln.  vitrified  brick  wear- 
ing surface.  We  then  rolled  the  brick 
surface  with  the  5-ton  roller  and  lastly  ap- 
plied a  filler  of  asphalt  according  to  the 
specifications  of  the  .National  Paving 
Brick  Manufacturers'  Association. 

In  conclusion  I  want  to  say  that  the 
cost  Of  $1.93  per  square  yard  does  not  In- 
clude any  salvage  on  the  old  brick.  These 
we  are  going  to  use  in  paving  the  bottom 
of  our  culverts,  of  which  we  have  a  mile 
or  two  in  the  borough. 


SEWER  CONSTRUCTION  IN 
DETROIT,  MICHIGAN 

By    F.    F.     Oriswold,    Pressed    Steel    Dept., 
Truscon  Steel  Co.,  Youngstown,  Ohio 

Several  years  ago  the  City  of  Detroit 
annexed  a  great  deal  of  property  lying 
north  of  Highland  Park  and  Hamtramck. 
Drainage  of  this  property  was  necessary, 
and  considering  the  rapid  growth  of  De- 
troit in  the  past  few  years  it  seemed  quite 
likely  that  these  sections  would  soon  be 
built  up.  For  that  reason  the  Department 
of  Public  Works  has  been  putting  in  the 
storm  water  sewers. 

The  total  Detroit  sewer  projects  as  orig- 
inally drawn  up  totaled  some  thirty-three 
million  dollars,  and  of  this  amount  con- 
tracts have  been  let  for  approximately 
twenty  million,  leaving  thirteen  million 
dollars  of  contracts  yet  to  be  let.  These 
are  being  let  at  the  rate  of  about  1 M  mil- 
lion per  month. 

The  type  of  soil  through  which  sewers 
are  being  constructed  is  ideal.  It  is  prac- 
tically all  high  grade  blue  clay.  This  clay 
starts,  in  most  Instances,  about  10  to  15 
ft.  below  the  surface,  and  tests  which 
have  been  made  have  found  it  to  extend 
down  250  ft.  to  300  ft.  and  further. 

The  Bates  Street  Sewer 
One  section  of  the  Bates  Street  sewer 
is  being  constructed  by  Booth  &  Flynn, 
General  Contractors,  Pittsburgh  and  New 
York.  It  is  some  3,000  ft.  long  and  is  13 
ft.  6  ins.  Inside  diameter.     The  walls  are 


138 


MUNICIPAL    AND    COUNTY    ENGINEERING  Vol.  LXI,  No.  4 


concrete  and  are  16  ins.  thick.  This  is 
one  of  the  three  new  relief  sewers  in  the 
center  of  the  city. 

In  the  south  end  of  this  sewer  the 
ground  is  quite  sandy  and  wet  in  places, 
and  it  is  necessary  to  construct  the  sewer 
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VIEWS     OF    SEWER    CONSTRUCTION 


View  of  Muck  Handling  Hoppers  Used 
on  Large  Jobs — Truscon  Tunnel  Liner 
Plates  for  Use  in  Gratiot  Ave.  Sewer — 
Concrete  Blocks  Used  in  Connection  with 
Truscon  Form  on  Livernois  Road  Sewer. 


under  air.  In  some  places  the  roof  of  the 
sewer  is  only  about  11  ft.  from  the  street 
surface,  and  for  that  reason  a  heavy  air 
pressure  cannot  be  maintained,  as  there 
would  be  a  possibility  of  blowing  up  the 
street.  The  pressure  is  maintained  at 
about  6  pounds  per  square  Inch,  which  is 
sufficient  to  keep  back  the  water. 


Working   Under  Air  Pressure 

In  order  to  work  the  sewer  under  air 
it  is  necessary  to  build  two  bulk  heads 
in  the  sewer  near  the  shaft.  These  bulk 
heads  are  about  30  ft.  apart  and  are  made 
of  concrete  poured  integral  with  the  walls 
of  the  sewer.  A  square  hole  is  left  at 
the  bottom  just  large  enough  for  a  loaded 
car  to  pass  through.  Heavy  steel  doors 
are  swung  on  hinges  on  each  bulk  head. 
These  bulk  heads  form  a  chamber  in 
which  the  air  can  be  equalized,  thus  al- 
lowing cars  to  pass  through  the  tunnel 
while  maintaining  air  pressure.  For  ex- 
ample, when  a  car  comes  down  the  shaft 
to  go  to  the  head  of  the  tunnel  it  Is  nec- 
essary to  open  a  valve  in  the  outside 
bulk  head,  which  allows  the  air  in  the 
chamber  to  equalize  with  atmospheric 
pressure.  When  the  pressure  has  been 
equalized  the  door  is  opened  and  the  car 
pushed  into  the  chamber.  The  door  is 
closed  and  also  the  outside  valve.  Now 
the  inside  valve  is  opened  and  the  pres- 
sure in  the  chamber  is  equalized  to  that 
within  the  sewer,  thus  allowing  the  inside 
steel  door  to  open  and  the  car  to  go  on 
through. 

The  Mining 

On  the  night  gang  there  is  a  "Miner" 
who  digs  a  hole  just  large  enough  to  work 
in  and  to  the  depth  required  in  the  next 
day's  digging.  This  makes  a  place  for  the 
men  on  the  day  gang  to  work  in  when 
they  start  to  work.  One  or  two  men  will 
go  into  the  hole  and  dig  it  out  until  it  is 
large  enough  for  several  men.  They  dig 
on  the  sides  and  roof  first  so  that  the 
roof  is  finished  ahead  of  the  rest  of  the 
sewer.  At  the  same  time  the  floor  of  the 
sewer  will  be  dug  out  to  a  little  below 
the  spring  line.  When  the  digging  has 
progressed  to  this  point  the  Needle  Beam 
is  put  in  place  and  lined  up.  The  Needle 
Beam  is  a  heavy  I-beam  about  4  ft. 
longer  than  the  length  of  sewer  to  be  dug 
each  day.  It  is  used  to  line  up  grade  and 
center  line.  One  end  of  the  Needle  Beam 
rests  on  a  ledge  in  the  far  end  of  the 
tunnel  and  the  other  end  Is  blocked  up 
and  wedged  with  a  bearing  on  the  con- 
crete which  was  poured  the  night  before. 
With  the  Needle  Beam  in  place  and  the 
roof  held  firmly  by  jacks,  one  end  of 
which  is  braced  against  the  Needle  Beam 
r.nd  the  other  against  tunnel  liner  plates, 
the  digging  continues  until  the  necessary 
r mount  of  dirt  has  been  removed,  and  the 
outside  diameter  is  correct.  The  section 
of  the  sewer  is  then  ready  for  setting 
forms. 


Oct.,  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


139 


Two  Ways  of  Betting  Fortns  for  Con- 
creting 

The  forms  for  concreting  are  lined  up 
in  two  ways.  The  first  of  these,  and  the 
way  which  is  generally  used  in  the  large 
diameter  sewers,  is  by  means  of  the 
Needle  Beam.  The  cross-bracing  of  the 
ribs  of  the  form  is  so  spaced  that  when 
resting  on  the  top  of  the  Needle  Beam  the 
ribs  will  be  In  correct  alignment  as  re- 
gards grade.  The  spacers  between  the 
ribs  of  the  forms  will  keep  them  in  line 
and  as  the  Needle  Beam  has  already  been 
set  up  as  to  grade,  the  setting  up  of  the 
form  is  very  simple. 

The  Needle  Beam  is  already  under  pres- 
sure on  top,  due  to  the  fact  that  jacks  are 
working  from  It  against  the  tunnel  liner 
plates  used  in  the  roof,  therefore  It  is 
possible  to  put  one  or  two  jacks  in  posi- 
tion against  the  under  side  of  the  Needle 
Beam  and  against  the  ribs  of  the  steel 
form  to  hold  it  in  place  and  keep  It  from 
floating  when  the  concrete  is  being 
poured. 

The  second  way  of  setting  up  forms  is 
by  means  of  concrete  blocks.  These  blocks 
are  pre-cast  and  have  set  before  being 
used.  When  the  forms  are  ready  to  be 
placed  several  of  these  blocks  are  put  in 
position  and  lined  up  as  to  grade  and 
center  line.  The  ribs  of  the  forms  are 
then  built  up  on  these  concrete  blocks. 
Bracing  is  accomplished  by  means  of 
jacks,  which  hold  the  ribs  against  the 
concrete  blocks,  and  also  by  means  of 
blocking  from  the  top  of  the  rib  to  the 
roof  of  the  tunnel. 

As  soon  as  the  ribs  are  in  place  the 
plates  are  put  on  up  to  the  spring  line. 
The  row  of  plates  nearest  the  concrete 
which  was  poured  the  day  before,  or,  in 
other  words,  the  row  of  plates  which 
would  be  handiest  to  the  car  of  concrete 
as  it  comes  to  the  head  of  the  sewer,  are 
not  put  in  until  the  concrete  is  up  to  the 
edge  of  them.  The  plate  is  then  put  in 
and  the  concrete  shovelled  up  over  the 
plates.  They  begin  to  pour  the  concrete 
Just  as  soon  as  the  lower  plates  are  in 
place,  and  as  the  concrete  fills  up  the 
side  more  plates  are  put  on.  By  this 
method  it  is  not  necessary  to  lift  the  con- 
crete as  high  as  it  would  be  were  the 
plates  put  on  up  to  the  top  at  one  time. 
When  the  top  of  the  sewer  is  reached  key 
plates  are  slipped  into  place  and  the  con- 
crete shovelled  up  onto  them  a  little  bit 
at  a  time  and  pushed  back  into  place 
with  a  hoe.  This  is  probably  the  slowest 
and  hardest  part  of  the  job. 

Placing  the  Forms 

In  placing  these  forms  the  ribs  are  first 


put  in  position,  lined  up  and  spaced. 
These  ribs  are  formed  of  heavy  channel 
of  suflicient  strength  to  withstand  what- 
ever pressure  is  required  of  them.  The 
ribs  are  made  up  in  two,  three  or  four 
sections  to  a  circle,  depending  upon  the 
style,  construction  and  the  size  of  the 
sewer.  Gusset  plates  are  fitted  to  the  ends 
of  the  channel,  one  on  each  opposite  leg 
of  the  channel;  in  other  words,  one  sep- 
arate plate  is  riveted  solid  to  one  leg  of 
channel  A,  while  another  gusset  plate  is 
fastened  solid  to  the  opposite  leg  of  Chan- 
nel B,  thus  when  they  come  together  they 
can  be  slid  into  place  by  one  another  and 
then  bolted  securely.  Where  conditions 
make  it  necessary  there  is  also  special  re- 
inforcing from  the  gusset  plate  fastener 
to  the  center  beam  and  from  there  to  the 
gusset  plate  on  the  lower  side. 

The  plates  used  for  covering  the  ribs 
are  of  various  sizes,  depending  upon  the 
diameter  of  the  sewer.  They  are  gener- 
ally 3  ft.  in  length  and  18  ins.  to  36  Ins. 


TRUSCON  TUNNEL,  LINER  PLATES, 
SEVEN-MILE     ROAD     AND     GRATIOT 
AVE.    SEWERS,    DETROIT,    MICH. 
Outside  Diameter  of  Sewers — 12  Ft.  to 
13  Ft.  8  Ins. 

in  circumferential  width.  At  the  top  of 
the  forms  there  are  plates  which  are 
called  "Key"  plates,  which  are  small  and 
easy  to  handle.  These  are  placed  in  one 
at  a  time  as  the  concrete  is  filled  in  be- 
tween the  form  and  the  roof. 

It  takes  about  5  hours  to  pour  12  ft.  to 
15  ft.  each  night,  and  this  concrete  has 
set  suflicient  by  the  next  night  to  make 
possible  moving  the  forms  up  to  the  next 
position. 

All  Detroit  sewer  work  is  under  direc- 
tion of  Mr.  C.  W.  Hubbel,  Chief  Engineer, 
and  Mr.  Sears,  Superintendent.  Fred 
Legg  is  chief  inspector,  having  assistants 
on  each  separate  job. 
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NEW  COMPLETE  STREET  LIGHTING 
SYSTEM  FOR  KANSAS  CITY,  MO. 

Kansas  City,  Mo.,  will  be  one  of  the 
first  cities  in  the  country  to  adopt  a  uni- 
form system  of  modern  ornamental  street 
lighting  illumination  on  a  large  scale; 
and  incidentally  this  improvement  will 
mean  displacing  2,000  gas  posts  with 
which  the  residential  section  of  the  city 
is  now  lighted,  as  well  as  a  number  of 
electric  lights  of  the  cluster  and  overhead 
pendent  type. 

The  city  has  just  contracted  with  the 
Kansas  City  Light  and  Power  Company 
for  the  installation  of  approximately  7,000 
lamps  in  Novalux  units,  and  it  is  expected 
that  by  the   time  they  are  installed  the 


TYPICAL  STREET  LIGHTING  FIX- 
TURES FOR  KANSAS  CITY.  MO. 
Left:  Form  8,  General  Electric  Nova- 
lux  Fixture  with  Alabaster  Rippled  Glass 
Globe — Right;  Form  16,  G.  E.  Novalux, 
Equipped  with  No.  97  Diffusion  Globe 
and  Metal  Canopy. 

number  will  be  doubled  in  order  to  keep 
step  with  the  progress  of  the  city,  the 
residential  districts  of  which  are  rapidly 
expanding.  An  initial  order  tor  2,000 
Novalux  units  has  already  been  placed 
with  the  General  Electric  Company,  and 
additional  ones  will  follow  as  the  work 
progresses. 

Some  years  ago  there  arose  in  Kansas 
City  a  demand  for  ornamental  street 
lighting.  The  business  district  is  pretty 
well  covered  by  street  car  lines,  and 
therefore  it  was  decided  to  utilize  the 
trolley  wire  standards  for  holding  the 
lamps.  A  cluster  of  four  globes,  each 
containing  a  lOOwatt  multiple  lamp,  was 
placed  on  each  standard.    Approximately 


1,200  trolley  poles  were  equipped  in  this 
way,  the  whole  constituting  what  was 
called  the  Bright  Way  Lighting  System. 

Outside  the  business  district,  and  be- 
tween it  and  the  residential  sections, 
there  is  a  small  zone  which  for  a  number 
of  years  has  been  lighted  by  four-ampere 
magnetite  arc  lamps  of  the  pendent  type 
and  G-E  Form  6  Novalux  fixtures  equipped 
with  600  candle  power  lamps  and  band  re- 
fractors. The  residential  section  has  for 
years  been  lighted  entirely  by  gas  posts, 
usin3  several  thousands  of  gas  lamps. 

The  recognized  inefficiency  of  the  clus- 
ter lighting,  together  with  the  poor  re- 
sults obtained  from  the  gas  lamps,  re- 
sulted in  a  popular  demand  for  better 
street  lighting. 

The  Chamber  of  Commerce  took  up  the 
matter  and  started  an  agitation  for  cor- 
recting this  condition.  A  "Get  it  Done" 
committee  was  appointed,  and  after  va- 
rious reports  on  the  subject  had  been 
made,  the  city,  the  Chamber  of  Commerce 
and  the  Kansas  City  Light  and  Power 
Company  united  their  forces  to  give  the 
city  a  modern  street  lighting  system.  The 
result  is  the  new  installation  authorized 
and  just  announced. 

The  cluster  lamps  now  in  use  on  the 
trolley  poles  will  be  replaced  by  an  orna- 
mental bracket  supporting  a  Form  8 
Novalux  unit  with  alabaster  rippled  globe 
and  metal  canopy. 

The  gas  posts  will  be  supplanted  by 
iron  standards  of  Flemish  pattern  which 
were  designed  by  the  Illuminating  Lab- 
oratory of  the  General  Electric  Company 
and  will  be  manufactured  by  the  King 
Manufacturing  Company  of  St.  Joseph, 
Mo.  These  will  be  equipped  with  G-E 
Form  16  Novalux  tmits,  some  of  which 
will  be  furnished  with  No.  107  alabaster 
rippled  globes  and  metal  canopies,  and 
others  with  the  No.  97  diffusing  globe  and 
metal  canopy.  The  alabaster  rippled 
globes  are  of  clear  glass,  rippled,  with  a 
flashing  of  opal.  The  ripple  gives  life  to 
the  "dead"  light — i.  e.,  the  light  from  an 
incandescent  lamp  as  contrasted  with 
that  of  a  luminous  arc — and  the  opal  gives 
diffusion.  All  of  these  fixtures  are  to  be 
equipped  with  400  and  600  c.  p.  lamps, 
the  majority  usins  the  latter  size. 

All  of  the  units  will  be  of  the  IL  trans- 
former type  for  safety-first  reasons,  mak- 
ing it  impossible  for  anyone  to  be  injured 
in  replacing  lamps,  cleaning  glassware, 
etc.  The  lighting  company  plans  to  main- 
tain the  new  system  in  the  very  best  con- 
dition and  is  having  constructed  a  motor 
truck  which  will  be  used  exclusively  in- 
cleaning  the  glassware  of  the  lamps. 
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Till-  liole  to  he  patched  is  cleaned  out  and 

tlie    bottom   and    sides   are   painted   with 

"  rar%ia-KI*." 


The  mixture  of  "Tarvia-KP," 
stone  and  sand  is  put 
in  the  prepared  hole. 


I'arvia-KP"  and  stone  are  turned  over 

hy  hand  until  all  stones  are  coated.  Then 

sand  is  added. 


4  Patch  in  Time 
Saves  Many  a  Road 


Now  is  the  time  to  fortify  your  roaJs  against  the  ravages 
of  winter.  Patch  the  surface  breaks,  fill  the  depressions — 
have  your  streets  and  highways  in  ship-shape  condition  before 
the  first  snowfall. 

Tor  winter,  with  its  alternate  freezing  and  thawing  will  ruin 
a  road,  whereas  a  little  care  now  may  mean  a  vast  saving  in 
actual  dollars  later  on. 

"Tarvia-KP"'  has  an  astonishing  variety  of  uses.  It  is  em- 
ployed in  patching  macadam,  asphalt,  bituminous-concrete  and 
cement-concrete  roads. 

"Tarvia-KP"  is  a  material  that  can  be  used  for  patching  at 
any  time  of  the  year — it  is  as  serviceable  in  winter  as  in  summer, 
for  freezing  does  not  injure  it.  A  batch  of  the  mix  can  be  made 
today  and  used  weeks  hence — in  tact,  aging  improves  it. 

"Tarvia-KP"  makes  a  smooth,  perfectly  bonded  patch — a 
patch  that  becomes  an  integral  part  of  the  road  itself  .\  patch 
that  is  durable. 

Tlu-re  is  only  one  "KP"  and  that  is  "Tania-KP"  patching 
tnaUriiil  made  by  The  Barrett  Company. 

Our  nearest  office  will  gladly  send  you  an  illus- 
trated manual  of  instructions  showing  each 
step     in    patching    a    road    with    "Tarvia-KP." 


;  mixture  i: 


'  and  covered 
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A  seal-coat  of  ^j  gallon  of "Tarvfa-KI"*  to 

the  s^iuarc  x.ir.l  i^  ^'ft-^d  ovei   the  patch. 
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FOR  COLD  PATCHING 


Screenlnj»s    are   scattered   over   the   seal- 
coat   and  the  patch  is  apain  tamped. 
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Authority  was  given  the  mayor  of  the 
city  by  the  City  Council  to  enter  into  a 
new  contract  with  the  company,  and  this 
contract  is  pronounced  one  of  the  best  of 
the  kind  ever  written.  Requests  for 
copies  of  it  have  been  received  by  the 
company  from  all  over  the  country. 

The  following  is  a  partial  description 
of  the  number  and  tj-pes  of  lamps  to  be 
used  in  the  new  installation  according  to 
the  terms  of  the  contract. 

The  present  bright  way  street  lights 
will  be  replaced  by  952,600  c.  p.  Mazda 
series  lamps  with  Novalux  units  in  the 
downtown  district  and  300,  400  c.  p.  series 
lamps  in  replacing  the  old  bright  way 
system  in  the  outlying  business  district. 

To  replace  gas  lights  on  streets,  boule- 
vards and  parks,  1,080  600  c.  p.  lamps  on 
standards  will  be  used.  Twelve  of  the 
city's  parks  will  be  lighted  with  357  units 
of  the  same  type. 

The  total  number  of  new  street  lights 
covered  by  the  contract  is  6,980.  These 
I  replace  5,421  street  lights  which  were  in 
!        use  April  1,  1921. 


\ 


CONCRETE    TEST    HIGHWAY   AT 
PITTSBURG,  CALIFORNIA 

The  need  of  more  information  on  some 
phases  of  highway  construction  is  recog- 
nized by  engineers  and  the  general  public 
in  California  as  elsewhere.  With  this  in 
mind,  and  in  the  belief  that  the  material 
they  manufacture  would  prove  a  valuable 
aid  in  securing  reliable  results  under  some 
of  the  most  difficult  conditions,  the  Co- 
lumbia Steel  Company  of  San  Francisco 
Inaugurated  the  construction  of  a  test 
highway.  In  the  execution  of  this  work 
to  date  they  have  received  the  hearty  co- 
operation and  assistance  of  other  interests 
desiring  to  contribute  in  this  manner 
toward  acquiring  more  knowledge  on  the 
subject  of  highway  building. 

The  test  highway  has  been  built  at  Pitts- 
burg, Calif.,  in  accordance  with  the  plans 
published  in  a  preliminary  report,  dated 
July,  1921,  Issued  by  the  Columbia  Steel 
Co.  This  highway  will  be  tested  to  de- 
struction by  means  of  motor-truck  traflac. 
The  highway  was  completed  on  July  11 
and  the  traffic  on  it  has  started. 

This  traffic  will  he  continued  until  the 
several  types  of  road  are  broken.  The 
road  is  built  entirely  on  adobe,  and  it  Is 
so  arranged  that  water  can  be  turned  Into 
the  side-ditches  and  its  surface  brought  to 
an  elevation  equal  to  that  of  the  top  of 
the  sub-grade. 

There  are  also  four  tunnels  constructed 
for  the  purpose  of  making  a  study  of  the 


action  of  the  slabs  and  sub-grade  under 
traffic  and  variable  moisture  conditions. 
Careful  observations  will  be  made  from 
time  to  time  to  determine  the  rate  and 
amount  of  saturation  of  the  sub-grade 
from  the  water-filled  ditches.  Other  ob- 
servations which  this  limited  space  pre- 
vents describing  will  be  made. 

The  13  types  selected  for  investigation 
are  the  results  of  conferences  with  and 
suggestions  by  leading  federal,  state  and 
county  highway  engineers,  and  represent 
their  ideas  as  nearly  as  possible  within 
the  scope  of  this  test. 

As  the  Investigation  proceeds  the  Infor- 
mation secured  will  be  given  free  to  the 
public  by  means  of  bulletins,  so  far  as 
the  compilation  of  results  permit.  This 
is  a  public  test  for  public  information, 
and  the  interest  of  those  who  have  the 
construction  of  "good  roads"  at  heart  Is 
solicited.  All  are  invited  to  visit  this  test 
highway  at  any  and  all  times  they  may 
desire,  and  these  visits  will  be  very  wel- 
come to  those  in  charge  of  the  investiga- 
tion. 

Mr.  Lloyd  Aldrich,  consulting  highway 
engineer  of  San  Francisco,  is  engineer  in 
charge  and  John  B.  Leonard,  consulting 
structural  engineer  of  San  Francisco,  is 
associate  engineer. 


FREIGHT   RATES   ORDERED    RE- 
DUCED ON  ROAD  MATERIALS 
IN  OHIO 

The  State  Utilities  Commission  of  Ohio, 
backed  by  public  sentiment,  expressed 
through  the  newspapers,  by  official  senti- 
ment through  state  officers  up  to  the 
Governor,  and  the  testimony  given  before 
It  by  I'epresentative  paving  brick  manu- 
facturers, have  ordered  substantial  reduc- 
tions in  Intrastate  paving  brick  freight 
rates,  effective  Oct.  20,  1921.  Sand  and 
gravel  shared  also  in  the  ordered  reduc- 
tion, but  not  to  the  extent  of  the  consid- 
eration given  paving  brick  rates. 

The  ordered  reduction  restores  rates  on 
the  foregoing  materials  to  those  in  effect 
prior  to  August  25,  1920;  in  other  words, 
removes  the  last  40  per  cent  increase. 
Then,  in  addition,  because,  as  stated  In 
the  order,  paving  brick  had  received  prior 
advances  disproportionate  to  those  given 
other  competing  materials,  an  additional 
reduction  of  10  cts.  a  ton  is  ordered  on 
paving  brick  alone.  For  example,  a  pres- 
ent freight  rate  in  Ohio  of  $2.24  becomes 
under  the  order  $1.50  per  ton;  a  $1.84 
rate  becomes  $1.22,  to  use  two  common 
Ohio  rates  as  illustrations. 

Here  is  a  precedent  for  other  states. 
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WATER  WORKS  SECTION 


WATER  RATES  FOR  INDUSTRIAL 
CONSUMERS 

By  E.  B.  Bankson,  of  the  J.  N.  Chester  En- 
gineers,   Union    Bank   Bidg.,   Pittsburg, 
Pa. 

A  common  source  of  controversy,  in 
water  rate  cases,  is  the  industrial  rate  or 
rate  to  large  consumers,  and  on  inspec- 
tion of  representative  rate  schedules 
which  have  been  approved  by  courts  and 
commissions  there  is  to  be  found  a  wide 
variation  in  the  attitude  towards  this  in- 
dustrial rate.  The  purpose  of  this  dis- 
cussion is  to  examine  the  permissible  va- 
riation, in  this  respect,  within  a  consist- 
ent course. 

The  generally  accepted  basis  of  any  rate 
theory  is  that  "the  individual  charge  for 
service  shall  be  equal  to  the  cost  of  the 
individual  service,"  although  there  are 
many  cases  where  the  decision,  as  to  rates, 
has  been  influenced  by  the  value  of  the 
worth  of  the  service  as  indicated  by  com- 
petition or  possible  loss  of  business  and 
an  effort  will  first  be  made  to  explain  or 
partially  define  the  useful  scope  and  limi- 
tations of  these  two  factors. 
The  Cost  Basis 

The  cost  basis  (including  depreciation 
and  fair  return)  may  be  considered  as 
the  ideal  condition  serving  as  a  guide  in 
fixing  the  rates,  the  magnetic  pole,  so  to 
speak,  toward  which  the  rates  will  be 
drawn,  and  they  may  or  may  not  closely 
approach  the  ideal  point  depending  on  the 
relative  strength  of  opposing  forces  in 
the  form  of  competition,  etc.  The  em- 
bryo advocate  of  the  "cost  basis"  is  usu- 
ally unable  to  recognize  the  justice  of  the 
"value  basis"  under  any  circumstances, 
apparently  failing  to  appreciate  the  fact 
that,  though  we  are  at  liberty  to  fix  rates 
according  to  any  measuring  stick  which 
seems  good,  we  have  no  way  of  compel- 
ling the  consumers  to  purchase  at  the 
stated  price. 

As  a  general  proposition  the  primary 
function  of  a  water  works  plant  is  that 
of  supplying  water  to  the  community  both 
for  general  purpose  and  for  fire  protec- 
tion, with  the  industrial  supply  as  inci- 
dental to  the  main  issue,  although  the 
reverse  may  be  true  in  extreme  cases. 
Certainly   the   grid-Iron    distribution   sys- 


tem, which  is  a  large  percentage  of  the 
total  investment,  as  well  as  the  fire  re- 
serve, and  filter  plant,  if  any,  is  created 
for  the  community. 

The  decision,  therefore,  as  to  the  Indus- 
trial supply  resolves  itself  into  the  ques- 
tion as  to  whether  or  not  this  incidental 
supply  can  be  sold  at  a  profit,  and  Mr. 
Chester  has  very  clearly  defined  a  profit- 
able or  permissible  rate  for  large  con- 
sumers as  "any  rate  which  produces  a 
result  that  will  add  to  the  net  revenue 
of  the  plant,"  but  coupled  with  this  defi- 
nition is  also  the  understanding  that  such 
a  rate  to  a  large  consumer  should  be  the 
highest  rate  at  which  the  sale  can  be  ef- 
fected; a  higher  rate  would  defeat  the 
sale.  This  rate,  too,  will  vary  with  dif- 
ferent localities,  for  instance  the  Penn- 
sylvania Railroad  takes  its  entire  supply 
in  that  district  from  the  Dennlson  Water 
Co.  at  approximately  10c  per  1,000  gals., 
while  an  average  rate  of  7%c  does  not 
prove  attractive  to  that  same  company  In 
the  Upper  Sandusky  district. 

The  foregoing  discussion  does  not  im- 
ply that  an  attractive  rate  should  be  of- 
fered to  all  possible  takers,  for  there 
would  be  no  justice  or  equity  in  providing 
this  incidental  supply  at  a  loss;  in  fact, 
the  only  justice  in  fixing  a  rate  to  a  large 
consumer  which  would  appear  lower  than 
the  rate  indicated  by  the  "cost  basis"  lies 
in  the  fact  that  the  net  revenue  thereby 
obtained  is  to  be  applied  in  fixing  a  lower 
rate  for  the  major  supply  than  would  be 
possible  without  the  revenue  from  this 
large  consumer;  granting  a  fair  return 
on  plant  investment  in  either  case.  For 
instance,  if  a  manufacturing  plant  can 
easily  obtain  and  only  requires  raw  water 
under  a  low  head,  and  if  the  city  is  sup- 
plied with  filtered  water  under  a  high 
head,  the  lowest  rate  should  be  made  un- 
attractive to  the  manufacturer,  for  in 
their  case  the  value  of  the  service  to  the 
manufacturing  plant  is  lower  than  the 
minimum  profitable  rate  to  the  water  de- 
partment or  company,  and  to  supply  this 
incidental  service  at  .an  attractive  rate 
would  actually  increase  the  burden  to  the 
domestic  consumers. 

Another  most  vital  point  in  this  con- 
nection is  that  the  attractive  price  to  this 
large  consumer  may  prove  profitable  only 
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because  of  the  "existence"  of  a  surplus 
plant  capacity  which  can  be  used  in  de- 
livering this  incidental  supply,  and  that 
this  price  might  prove  unprofitable  as  soon 
as  additional  capacity  was  made  neces- 
sary. In  a  recent  case  we  protected  the 
Water  Company's  position  in  this  respect 
by  indicating  the  low  rate  as  applying 
only  "so  long  as  the  present  facilities  of 
the  Water  Company  are  adequate,"  and 
In  another  case  where  the  plant  capacity 
had  been  reached,  and  where  one  indus- 
trial plant  was  taking  over  half  the  de- 
livery at  a  low  rate,  we  doubled  the  rate 
to  large  users  so  that  the  rate  would  be 
in  excess  of  the  value  and  this  large  in- 
dustry be  thereby  eliminated  (or  retained 
only  at  a  rate  which  would  justify  an  In- 
crease in  plant  capacity). 

Example  of  an  Actual  Case 

An  example  of  an  actual  case  may  be 
cited  where  an  analysis  of  conditions  will 
serve  to  support  the  foregoing  state- 
ments: 

A  large  industry  in  the  town  of  "X" 
Is  now  providing  its  own  raw  water  sup- 
ply at  a  cost,  for  1920,  of  1.6c  per  1,000 
gals.,  and  is  in  a  position  to  supply  the 
necessary  filtered  water  for  Us  own  plant 
at  a  computed  cost  of  4.2c  per  1,000  gals. 
Allowing  for  contingencies,  however,  and 
for  the  advantages  of  the  more  reliable 
and  carefully  guarded  city  supply,  they 
paid,  in  1920,  an  average  rate  of  5%c  to 
the  city  plant  for  their  drinking  and  san- 
itary requirements. 

The  rate  of  5%c  is  admittedly  less  than 
the  rate  which  would  be  indicated  as 
equitable  under  the  "cost  basis"  by  an 
Impartial  analysis  of  the  annual  burden 
from  the  Water  Company  costs,  but  It  is 
the  highest  rate  at  which  the  business 
of  this  industry  can  be  retained,  and  be- 
cause of  retaining  this  business  at  this 
rate  the  fair  charge  to  other  consumers 
is  maintained  at  12c  per  1.000  gals.,  less 
than  it  would  be  if  this  industrial  busi- 
ness were  lost  to  the  Water  Company. 

On  the  other  hand  even  the  out-of- 
pocket  cost  of  the  Water  Company  service 
is  2.1c  per  1,000  gals.,  which  would  be 
increased  by  necessary  fixed  charges  on 
additional  plant  capacity  if  the  Water 
Company  should  attempt  to  supply  its 
filtered  water  to  the  industrial  plant  as 
a  substitute  for  the  present  raw  water 
private  supply.  For  the  Water  Company 
to  offer  a  rate  which  would  attract  the 
entire  demand  of  this  industry  in  compe- 
tition with  its  cost  of  1.6c  would  result 
in  an  increased  burden  for  domestic  con- 
sumers, provided  a  fair  return  is  main- 
tained for  the  water.     The  equitable  con 


elusion  is  evident  that  the  lowest  rate 
offered  by  the  Water  Company  should  be 
made  attractive  to  the  sanitary  demands 
of  the  Industry,  but  positively  unattract- 
ive to  the  raw  water  demands  in  this  par- 
ticular case. 

The  foregoing  principles  applied  to  the 
majority  of  water  rates  would  indicate 
that  the  value  of  the  commodity  is  more 
compelling  than  the  computed  cost  of  in- 
dividual service,  and  it  is  to  be  noted 
that,  under  a  total  fair  return,  if  the  in- 
dustrial rate  is  fixed  lower  than  cost,  the 
domestic  rate  must  be  fixed  higher  than 
cost,  which  is  still  within  the  value  of 
the  product,  provided  the  domestic  con- 
sumers continue  their  connections.  Com- 
missions have  often  recognized  this 
feature  of  value  through  their  approval 
of  rate  schedules  so  designed,  and  dif- 
ferent phases  of  value  have  been  recog- 
nized in  many  decisions,  a  few  of  which 
we  quote  at  random: 
Different   Phases  of  Value  Recognized 

In  the  Bar  Harbor  Power  Company's 
Case,  Maine,  "Rates  should  not  be  higher 
than  the  value  of  the  service  to  the  con- 
sumer." 

In  the  Greenville  Water  Co.'s  Case, 
Maine,  "If,  in  a  given  Instance,  It  becomes 
a  question  whether  the  company  shall  re- 
ceive an  adequate  return  or  the  rates 
shall  be  just  and  reasonable  to  the  cus- 
tomer, the  company  must  yield  to  the  su- 
perior rights  of  its  customers." 

In  the  Butte  Electric  Co.'s  Case,  Mon- 
tana, "For  whatever  force  is  given  to  the 
principle  that  a  just  rate  must  take  ac- 
count of  the  value  of  the  service  to  the 
public,  it  cannot  be  said  that  the  latter 
principle  destroys  the  fair  return  prin- 
ciple, i.  e.,  while  the  service  may  be  worth 
nothing  to  the  man  who  cannot  pay,  the 
utility  cannot  be  compelled  to  meet  his 
necessities." 

In  the  Illinois  Northern  Utilities  Co.'s 
Case,  "Gas  plants,  located  in  small  com- 
munities, cannot  expect  rates  sufficient  to 
make  them  paying  concerns  because  such 
rates  would  exceed  the  value  of  service 
to  the  consumer."  Which  the  writer  in- 
terprets to  have  the  same  meaning  as  ex- 
pressed In  the  following  case. 

In  the  Lehigh  Valley  Transit  Co.'s  Case, 
Penna.,  "There  are  limits  of  fare  beyond 
which  transportation  companies  cannot 
go  without  driving  away  their  business." 

The  foregoing  analysis  indicates  that 
"value"  is  the  final  controlling  element  in 
many  cases  and  that  an  industrial  rate 
determined  by  value  rather  than  by  cost 
may  be  within  good  legal  practice,  as  well 
as  good  business,  so  long  as  the  existence 
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of  that  rate  will  effect  a  lower  rate  to 
other    consumers.     The    "cost"    basis    Is 
the  goal   towards  which   we   strive,  and 
which  can  be  attained  in  some  cases. 
The  Case  of  Pittsliurgh,  Pa. 

There  are  instances,  sucli  as  we  found 
in  the  case  of  the  City  of  Pittsburgh, 
where  the  most  compelling  influences 
guiding  the  broad  and  general  policies 
of  the  water  service  are  in  support  of, 
rather  than  against,  the  "cost  basis"  for 
fixing  rates.  For  the  large  steel  mills 
and  furnaces,  located  on  the  river  banks 
and  requiring  only  raw  water  under  a 
low  pressure,  it  was  clearly  seen  to  be 
poor  economy  for  them  to  share  with  the 
city  the  cost  of  purification,  pumping  over 
'  the  hilltops,  and  finally  transporting  the 
water  long  distances,  when  a  satisfactory 
supply  is  at  their  doors  at  a  very  much 
lower  cost.  It  would  in  the  end  create 
a  financial  loss  for  the  City  of  Pittsburgh 
to  deliver  water  for  such  purposes  at  a 
price  which  would  prove  attractive  to  the 
manufacturer  so  located;  especially  so  In 
this  case,  where  we  discover  one  com- 
pany pumping  more  water  than  that 
handled  by  the  city  plant,  and  years  ago 
the  City  Council  very  wisely  fixed  the 
lowest  rate  at  a  point  which  is  unattract- 
ive to  the  steel  mills  and  insures  the  city 
against  an  uneconomical  increase  in  plant 
capacity  of  monstrous  proportions. 

Every  Case  Stands  on  Own  Merits 

From  the  foregoing  discussion  the  read- 
er might  possibly  erroneously  Infer  that 
we  are  advocating  the  "value"  basis  as  a 
general  rule  for  fixing  water  rates  to  in- 
dustrial consumers,  but  such  an  attitude 
is  exactly  contrary  to  our  thoughts.  We 
are  rather  pointing  out  that  every  case 
stands  on  its  own  merits,  and  we  do  ad- 
vocate a  sane,  logical  and  consistent 
analysis  resulting  in  the  correct  policy  for 
each  case. 

The  question  of  water  rates  to  indus- 
trial consumers  is  nothing  more  than  the 
question  of  the  amount  or  extent  of  the 
"Slide"  in  the  meter  rate  schedule  and,  on 
the  basis  of  cost  alone,  you  may  find  con- 
ditions supporting  rates  all  the  way  from 
an  absolute  flat  rate  to  all  consumers  on 
the  one  hand  increasing  to  a  very  decided 
slide  on  the  other  hand. 

Practice  of  the  General  Water  Co. 

The  General  Water  Company,  a  Penn- 
sylvania corporation,  operates  a  water 
works  plant  which  is  owned  and  used 
Jointly  by  some  half  dozen  coal  and  coke 
companies.  The  Water  Company  delivers 
water  to  a  central  point  and  provides  sup- 
ply lines  for  a  certain  distance  in  any  di- 
rection at  which  point  a  large  consumer 


may  join  on  and  complete  the  line  to  his 
plant  desiring  service.  In  this  case,  there- 
fore, remembering  that  all  of  the  con- 
sumers are  large  industrial,  there  is  no 
call  for  any  slide  in  the  schedule  and  no 
urgent  need  of  any  variation  due  to  serv- 
ice charge  or  minimum  charge. 
Conditions  at  Milwaukee 

The  conditions  at  Milwaukee,  Wis.,  in- 
dicate a  basis  for  rates  of  only  a  slight 
practical  difference  from  the  foregoing. 
In  this  case  the  consumer,  big  or  little, 
pays  outright  for  his  gridiron  street  main. 
Individual  service  line  and  meter,  thereby 
eliminating  from  the  rate  base  the  more 
common  causes  for  slide  in  the  schedule 
with  the  exception  of  the  cost  of  meter 
reading,  billing  and  collecting,  which  cost 
is  covered  in  this  case  by  a  uniform  serv- 
ice charge,  and  the  remaining  cost  con- 
sists of  the  uniform  or  flat  price  per  1,000 
gals,  to  one  and  all.  If  it  were  practical 
to  cover  the  service  charge  in  the  price 
per  1,000  gals,  there  would  be  created  a 
Justification  for  a  small  slide  in  the  rate 
schedule. 

At  Cleveland,  Ohio 

It  is  the  understanding  of  the  writer 
that  Cleveland  follows  practically  the 
same  policy  as  Milwaukee,  except  that  the 
Cleveland  water  department  furnishes  the 
meter,  creating  a  fair  additional  cost, 
which,  if  thrown  entirely  into  the  rate 
per  1,000  gals.,  would  Justify  still  more 
slide  in  the  schedule  than  as  mentioned 
for  Milwaukee. 

At  Erie,  Pa. 

A  practice  similar  to  that  followed  by 
the  City  of  Pittsburgh  is  next  in  line 
which  differs  from. Cleveland,  with  respect 
to  items  mentioned,  only  in  that  the  wa- 
ter department  furnishes  also  the  grid- 
iron street  main,  indicating  still  more 
slide  in  such  a  schedule,  while  the  prac- 
tice in  the  City  of  Erie,  where  the  Water 
Department  provides  all  of  these  thing.s 
and  the  individual  service  line  in  addi- 
tion, Justifies  the  greatest  slide  in  the 
schedule  of  the  entire  list  so  far. 

Following  the  case  of  Erie,  let  us  look 
at  a  private  plant,  where  the  Public  Serv- 
ice Commission  requires,  of  the  Water 
Company,  all  of  the  items  of  consumer 
service  rendered  by  the  Erie  plant,  and 
where  we  are  also  confronted  with  the 
condition  that  the  industrial  rate  be  fixed 
on  the  basis  of  "value"  at  a  lower  rate 
than  pure  costs  would  indicate.  We  then 
are  Justified  in  a  still  greater  slide  in  our 
schedule,  or,  more  properly,  a  part  of 
this  slide  in  all  cases  should  be  covered 
by  a  service  charge,  or  a  minimum  charge. 

The  maximum  slide  in  a  rate  schedule 
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is  justified  in  the  case  of  a  private  plant 
operating  under  the  conditions  of  the  case 
last  mentioned,  with  the  addition  that 
there  exists  an  excess  in  plant  capacity 
which  would  otherwise  remain  idle,  and 
where  it  is  permissible  temporarily  to 
utilize  this  surplus  capacity  at  a  low  rate 
sufficiently  In  excess  of  the  cost  of  fuel 
and  coagulants. 

The  control  in  these  various  cases 
might  be  considered  as  appearing  on  a 
curve  or  diagram,  representing  slide  in 
schedule,  with  the  General  Water  Com- 
pany appearing  at  the  bottom  of  the 
curve,  while  at  the  top  would  be  found  the 
small  private  water  companies  giving,  un- 
der Commission  jurisdiction,  all  of  the 
mentioned  items  of  consumer  service  and 
under  the  controlling  influence  of  the 
"value"  basis,  supported  by  an  otherwise 
surplus  plant  capacity.  To  find  the  rela- 
tive position,  on  this  curve,  of  any  plant 
or  water  company  it  is  only  necessary  to 
examine  its  characteristics  and  environ- 
ment, but  in  any  and  all  cases  the  final 
decision  as  to  rates  and  slide  in  schedule 
should  and  must  be  based  on  sound,  log- 
ical and  controlling  reasons. 

This  paper  was  presented  by  Mr.  Bank- 
son  before  the  1921  annual  convention  of 
the  Central  States  Section  of  the  Amer- 
ican Water  Works  Association. 


SOFTENING  WATER  FOR  BOILER 
USE  BY  ZEOLITE  METHOD 

To  the  Editor: 

Milton  F.  Stein,  C.  E.,  in  his  article, 
"The  Economy  of  Feed  Water  Heating  and 
Purifying  in  the  Water  Works  Pumping 
Station,"  in  MuNicrPAi,  and  County  Engi- 
neering, Vol.  LX,  No.  5,  May,  1921,  does 
not  appear  to  recognize  the  utility  of  the 
art  of  softening  water  for  boiler  use  by 
the  Zeolite  method. 

Zeolite  water  softeners  have  been  on  the 
market  in  this  country  for  more  than 
eight  years,  and  records  touching  on  their 
application  indicate  that  the  vast  majority 
are  used  for  the  production  of  boiler  feed 
water,  both  in  condensing  and  non-con- 
densing plants. 

The  Zeolite  water  softener  should  not 
be  compared  with  "the  usual  type"  of  me- 
chanical filter,  since  its  functioning  de- 
mands a  special  construction  and  acces- 
sories that  make  it  a  unique  apparatus. 
The  problem  of  filtration  is  to  pass  water 
through  a  layer  of  material  which  has 
openings  in  it  sufficiently  large  to  permit 
the  free  passage  of  the  water  and  small 


enough  to  stop  the  suspended  particles 
that  are  desired  to  be  removed.  The 
Zeolite  water  softener  problem  is  one  of 
bringing  all  particles  of  the  water  into 
contact  with  the  Zeolite  material,  which 
at  once  Introduces  a  vastly  different  me- 
chanical problem  from  that  of  simple  fil- 
tration. It  should  further  be  noted  that 
no  Zeolite  mineral  is  on  the  market  in  its 
natural  form,  for  all  minerals  that  origi- 
nally possess  some  exchange  properties 
must  be  artificially  prepared  or  treated  be- 
fore they  become  valuable  for  softening 
water. 

Mr.  Stein's  description  of  the  softening 
of  water  Is  correct,  but  his  comparison 
with  the  quality  of  softened  water  pro- 
duced by  the  lime-soda  process  is  by  in- 
ference incorrect,  for  one  infers  that  the 
lime-soda  process  Invariably  removes  ob- 
jectionable salts  from  the  water,  and  in- 
variably reduces  the  total  dissolved  solids 
to  a  very  low  amount,  while  the  Zeolite 
process  "exchanges  objectionable  salts  for 
others,"  which  action  is  condemned  by  in- 
ference as  a  defect  of  the  Zeolite  process. 

The  facts  are  that  the  lime-soda  process 
partly  precipitates  from  the  water  a  por- 
tion of  the  temporary  hardness,  generally 
known  as  carbonate  hardness,  but  the  lime- 
soda  process  cannot  precipitate  all  of  It, 
because  the  resultant  calcium  carbonate 
is  soluble  in  water  to  the  extent  of  about 
two  grains  per  gallon.  Furthermore,  ad- 
ditional carbonates  generally  exist  in  the 
colloidal  state,  which  do  not  precipitate, 
and  which  pass  over  to  the  boilers  in  the 
treated  water. 

The  lime-soda  process  cannot  precipi- 
tate out  any  chloride  or  sulphate  hard- 
ness, generally  referred  to  as  permanent 
hardness,  and  when  operating  at  highest 
efficiency  only  transforms  such  hardness 
to  equivalent  sodium  salts.  If,  therefore, 
Zeolite  softened  water  is  to  be  condemned 
by  reason  of  its  sodium  content,  the  con- 
clusion follows  that  lime-soda  softened 
water  must  likewise  be  condemned,  as  It 
contains  the  same  element. 

It  is  obvious  that  the  greatest  possible 
theoretical  reduction  of  total  solids  by 
the  lime-soda  process  is  less  than  the  total 
amount  of  temporary  hardness  contained 
in  the  water  to  be  treated.  Furthermore, 
an  excess  of  reagents  must  be  used  to 
maintain  the  chemical  reactions,  and  this 
excess,  existing  as  soluble  salts  in  the 
treated  water,  increases  the  total  solids 
above  the  amounts  that  would  theoretic- 
ally be  expected.  It  is  significant  that  In 
the  actual  operation  of  lime-soda  softeners 
this  excess  is  considerable. 
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The  two  items  of  sludge  disposal  and 
after  reactions  are  not  mentioned,  al- 
though operators  of  lime-soda  softeners 
are  keenly  aware  of  the  difficulty  and  ex- 
pense caused  by  the  cleaning  and  dispo- 
sition of  sludge. 

It  is  stated  that  "sodium  salts  are 
known  to  aggravate  foaming,"  and  that 
"it  follows  that  if  a  very  hard  water  Is 
softened  by  the  Zeolite  process  it  will  in- 
deed be  softened,  hut  In  Its  changed  con- 
dition may  cause  trouble  through  priming 
and  foaming."  Since  permanent  hardness 
(chloride  and  sulphate  hardness)  is  not 
precipitated  out  by  the  lime-soda  process 
but  is  transformed  into  sodium  salts,  it 
follows  that  waters  containing  a  measure 
of  permanent  hardness  when  softened  by 
the  lime-soda  process  will  also  be  high  in 
sodium  salts,  and  there  would  therefore 
be  no  difference  in  the  priming  and  foam- 
ing qualities  of  such  a  water  were  it  to 
be  softened  by  the  Zeolite  method. 

Sodium  carbonate  is  not  only  contained 
In  lime-soda  treated  water  but  Is  an  Im- 
portant constituent  of  many  boiler  com- 
pounds. In  fact  the  addition  of  sodium 
compounds  to  boiler  feed  water  is  an  es- 
tablished practice  to  correct  objectionable 
feed  waters,  which  practice  has  not  given 
bad  results.  On  the  contrary.  It  is  con- 
sidered highly  beneficial  to  the  boiler  and 
has  always  fulfilled  its  purpose  when  cor 
rectly  used. 

Foaming  is  not  a  boiler  trouble  to  be 
feared  in  well  conducted  boiler  operation, 
where  the  boiler  saline  concentration  is 
regulated  by  a  blow-off  schedule  that 
keeps  the  concentration  of  boiler  salines 
below  the  foaming  limit.  As  a  matter  of 
fact  where  boiler  feed  waters  are  reason- 
ably free  from  mud  and  other  suspended 
matter  foaming  should  be  mostly  consid- 
ered as  an  announcement  by  the  boiler 
that  something  is  wrong,  an  automatic 
alarm  in  reality,  rather  than  a  boiler 
trouble. 

Again,  it  is  contended  "that  waters  high 
in  sodium  salts  have  an  embrittling  ac- 
tion on  steel."  It  should  be  carefully 
noted  that  this  statement  has  never  been 
proved,  but  on  the  contrary  has  frequently 
been  denied  by  many  prominent  engi- 
neers and  scientists. 

Occluded  hydrogen  is  generally  consid- 
ered a  measure  for  the  determining  of 
the  embrittlement  of  steel.  Fuller*  among 
others  proved  that  the  amount  of  hydro- 
gen occluded  by  steel  in  contact  with  hot 


tap  water  or  steam  is  the  same,  or  higher, 
than  the  amount  occluded  when  a  highly 
concentrated  caustic  solution  was  used, 
and  it  may  therefore  be  seen  that  the 
contention,  "that  waters  high  in  sodium 
salts  have  an  embrittling  action  on  steel" 
has  no  sound  basis  in  fact.  In  general  it 
may  be  said  that  embrittlement  of  boiler 
materials  and  the  occurrence  of  cracks  is 
confined  to  those  parts  in  which  internal 
stress  has  been  introduced  during  fabri- 
cation. The  most  common  kinds  of  such 
cracks  are  the  lap-joint  cracks.  The  Hart- 
ford Steam  Boiler  Inspection  and  Insur- 
ance Oompanyt  has  maintained  for  many 
years  that  the  mechanical  stresses  set  up 
by  boiler  construction  are  primarily  re- 
sponsible for  the  cracking  of  boiler  sheets 
in  or  near  the  seams. 

Further  consideration  demonstrates  that 
the  actual  amount  of  sodium  salt  in  the 
boiler  makeup  water  is  of  no  importance 
whatever  In  the  above  discu.ssion,  for  be 
it  great  or  small  the  evaporation  of  water 
in  the  boiler  will  bring  these  salts  to  a 
point  of  concentration  where  blow-off  is 
required,  and  from  that  time  on  the  boiler 
will  always  contain  this  amount  of  so- 
dium salts. 

The  use  of  Zeolite  softeners  as  applied 
to  boiler  feed  water  is  not  limited  to  any 
particular  set  of  conditions,  but  in  fact 
applies  to  all  ranges  of  water  supplies 
and  operating  requirements.  Where  wa- 
ters are  high  in  permanent  hardness  the 
Zeolite  method  alone  is  a  satisfactory  so- 
lution, and  in  the  case  of  high  temporary 
hardness  the  problem  is  advantageously 
solved  by  the  combination  of  lime  with 
Zeolite  softeners.  The  lime  is  used  to 
precipitate  out  the  major  portion  of  the 
temporary  hardness,  while  the  latter  fin- 
ishes off  the  work  of  the  former  and  com- 
pletely removes  the  permanent  hardness, 
thus  delivering  a  clear  neutral  water  of 
zero   (no)  hardness. 

Since  Zeolite  softened  water  fed  to 
boiler  room  apparatus  is  completely  free 
from  scale,  sludge  or  mud-forming  impuri- 
ties, which  cause  great  waste  of  fuel  and 
overheating  of  metal,  and  since  the  ab- 
sence of  scale  eliminates  internal  clean- 
ing of  boiler  surfaces,  it  may  be  seen  that 
singularly  attractive  advantages  are  pre- 
sented by  the 'Zeolite  water  softener. 
Very  truly  yours, 

THE  PERMUTIT  CO., 
440  Fourth  Ave.,  New  York,  N  .Y. 

Sept.  30,  1921. 


•Trans.     Amer.     Elec.     Chem.     Soc.     Vol. 
XXXVI. 


tThe   Locomotive!"  Apr.    1905,    Repub.      The 
Locomotive,  Jan.   1921. 
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CONTROL  OF  THE  OPERATION  OF 
RAPID  SAND  FILTER  PUNTS 

By  J.   W.  Enms,  of   The  Frazier-EUms-Sheal 
Co.,   Consulting   Engineers,  Illuminat- 
ing Bldg.,  Cleveland,  Ohio. 

It  is  now  over  30  years  since  the  Massa- 
chusetts State  Board  of  Health  began  its 
investigation  of  the  water  supplies  of 
Massachusetts.  At  that  time  the  study 
of  the  physical  and  chemical  character- 
istics of  natural  waters  was  regarded  as 
of  prime  importance,  comparatively  little 
attention  being  paid  to  their  bacteriolog- 
ical content.  The  microscopical  examin- 
ation of  waters  for  algae,  diatoms,  pro- 
tozoa and  similar  organisms  had  also 
been  shown  to  throw  considerable  light 
on  the  quality  of  surface  waters  for  pub- 
lic supplies.  As  bacteriolosical  technique 
was  perfected,  and  as  the  relation  be- 
tween polluted  water  and  certain  diseases 
became  more  evident,  the  examination  of 
waters  for  the  number  of  bacteria  which 
they  contained,  together  with  attempts  to 
isolate  certain  species  of  bacteria,  came 
more  into  vogue. 

The  early  experimental  work  on  the 
merits  of  rapid  sand  filters  for  purifying 
public  water  supplies,  carried  on  at  Provi- 
dence, Louisville,  Cincinnati,  Pittsburgh, 
New  Orleans  and  Washington  required 
the  utilization  of  all  the  available  meth- 
ods of  examination,  and  as  a  result  of  this 
work  analytical  methods  were  much  Im- 
proved, and  their  interpretative  value 
much  better  understood.  The  various 
kinds  of  natural  waters  experimented 
with  in  these  investigations  Impressed 
upon  the  workers  the  need  for  careful 
standardization  of  the  methods  of  anal- 
ysis. This  idea  took  concrete  form  in  the 
appointment  of  a  committee  on  this  sub- 
ject by  the  American  Public  Health  As- 
sociation. The  original  work  has  been 
revised  from  time  to  time,  and  is  at  pres- 
ent in  process  of  further  revision  in  order 
to  keep  pace  with  our  advance  in  knowl- 
edge on  these  subjects.  In  order  that 
this  revision  of  methods  may  be  ade- 
quate, the  membership  of  the  committee 
should  be  enlarged  to  include  representa- 
tives of  several  of  the  other  national 
scientific  associations,  such  as  the  Amer- 
ican and  New  England  Water  Works  As- 
sociation, the  American  Chemical  Society, 
the  American  Society  of  Bacteriologists 
and  the  American  Societp  of  Microsco- 
pists.  A  revision  of  these  methods  by  such 
a  committee  would  be  authoritative  in 
the  broadest  sense,  and  would  establish 
a  firm  basis  for  comparison  of  results  and 
for  interpretation  of  those  results. 


Laboratory  Control 
The  control  of  the  operation  of  rapid 
sand  filter  plants  is  based  largely  upon 
accurate  information  obtained  in  the  lab- 
oratory. If  this  information  is  immedi- 
ately available,  so  that  processes  may  be 
modified  during  the  progress  of  the  water 
through  the  plant,  or  if  It  can  only  be  ob- 
tained many  hours  after  the  water  has 
been  treated,  the  data  secured  should  be 
utilized  directly  or  indirectly  by  the  op- 
erator in  order  to  guide  him  in  handling 
the  plant.  This  is  much  easier  said  than 
done,  even  if  we  grant  the  accuracy  of 
the  laboratory  methods.  Facts  are  of 
small  value  unless  they  are  proi)€rly  in- 
terpreted, and  unfortunately  there  is  not 
the  consensus  of  opinion  in  regard  to  in- 
terpretation even  amongst  those  pre- 
sumedly qualified  to  express  an  opinion. 

Points  of  Disagreement 
To  illustrate  conditions  commonly  met 
with,  we  do  not  agree  always  upon  the 
merits  of  fine  versus  coarse  flocculation 
after  treatment  with  chemicals,  upon  the 
proper  periods  of  sedimentation,  upon 
the  velocities  that  may  safely  be  used  in 
conduits,  upon  the  means  for  preventing 
incrustation  upon  filter  sands  when  lime 
is  used,  upon  the  completeness  of  the  pre- 
cipitation of  aluminum  hydroxide  where 
alum  is  employed,  upon  the  size  of  the 
sand  grains  that  will  produce  the  gi-eatest 
bacterial  removals,  upon  the  extent  to 
which  chlorination  of  filter  effluents  may 
be  carried  to  offset  lowered  filter  effi- 
ciency, upon  the  signficance  of  secondary 
bacterial  growths  in  settling  basins  and 
perhaps  filters,  upon  the  weight  to  be  at- 
tached to  the  presence  of  B.  coli,  and  to 
numerous  other  questions  constantly  aris- 
ing from  the  data  that  the  laboratory  pro- 
duces, and  from  observation  of  plant  con 
ditions.  That  waters  differ  widely  in 
character  atid  consequently  in  their  sus- 
ceptibility to  purification  processes  is 
axiomatic.  Nevertheless,  the  most  expe- 
rienced operators  are  inclined  to  draw 
conclusions  from  too  little  data  and  from 
too  limited  knowledge  of  the  varied 
waters  which  are  being  purified  for  pub- 
lic consumption. 

Caution  o.s  fo  Innovations 
It  cannot  be  too  strongly  stated  that 
many  of  the  fundamentals  of  rapid  sand 
filter  plant  control  are  the  result  of  the 
accumulated  experience  of  more  than  2.'> 
years'  labor  in  extensive  experimental 
work,  costing  many  thousands  of  dollars, 
as  well  as  the  practical  operation  of  num- 
erous plants  purifying  waters  of  widely 
varying  character.    The  utilization  of  new 
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principles  which  are  the  result  of  scien- 
tific research,  but  which  have  not  been 
tried  out  on  a  practical  scale,  requires 
caution  and  an  open  mind.  Wliat  may  be 
true  under  controlled  conditions  when 
demonstrated  in  a  laboratory  beaker,  may 
be  far  from  true  under  the  conditions  ex- 
isting in  a  large  filter  plant.  Unforeseen 
conditions,  and  factors  that  cannot  be 
controlled  may  so  modify  the  original 
principle  that  its  value  for  practical  pur- 
poses is  nil. 

In  spite  of  the  advances  made  in  the 
art  of  water  purification  during  the  past 
quarter  of  a  century  no  true  scientist 
would  claim  that  the  art  has  been  per- 
fected or  further  progress  impossible. 
The  careful  scrutiny  of  all  new  ideas 
advanced  and  their  subjection  to  rigid- 
practical  tests  are  not  only  scientific  but 
■wise.  The  revolutionizing  of  an  art  re- 
quires the  establishing  of  new  principles, 
beyond  any  question  of  doubt,  and  not 
until  this  is  done  may  past  practices  be 
thrown  into  the  discard. 

Water  purification  in  its  broadest  sense 
may  perhaps  include  the  purification  of 
drinking  water,  the  softening  of  water 
for  industrial  purposes,  the  disposal  of 
sewage,  and  the  adequate  treatment  of  In- 
dustrial waste  liquors  of  many  kinds. 
The  field  for  research  work  is  enormous, 
and  the  problems  Involved  Intricate. 
There  is  plenty  of  room  for  many  work- 
ers. If  each  contributes  bis  mite  to  the 
problems  presented  to  him  he  will  have 
done  his  part. 

Conclusions 

The  points  I  wish  to  bring  out  In  this 
paper  may  be  summarized  as  follows: 

1.  We  must  have  a  set  of  standard 
methods  of  analysis  which  will  be  au- 
thoritative and  adequate  for  the  problems 
to  be  solved. 

2.  We  must  formulate  our  problems  in 
Buch  a  manner  that  it  is  evident  to  all 
what  the  questions  at  Issue  are. 

3.  We  must  be  receptive  to  new  Ideas, 
examining  them  with  candor,  neither  ac- 
cepting nor  rejecting  them  without  rigid 
testing. 

4.  Finally,  we  should  hold  fast  to  that 
which  has  been  established  by  costly  ex- 
periments and  practical  operating  condi- 
tions until  new  methods  have  demon- 
strated beyond  doubt  that  something  bet- 
ter is  possible. 

This  paper  by  Mr.  Ellms  was  presented 
at  the  1921  annual  convention  of  the  Cfn- 
tral  States  Section  of  the  American  Wa- 
ter Works  Association,  at  Columbus,  Ohio. 


HUMAN  RELATIONS  OF  PUBLIC 
UTILITIES 

By   a.    C.  Peffer,  Head,  School  of  Chemical 

Engineering.  Purdue   University, 

Lafayette,  Ind, 

(Editor's  Note:  In  introducing  the  fol- 
lowing remarks  before  the  Indiana  Munic- 
ipal League  Professor  Peffer  said:  "A 
college  professor  is  no  more  fitted  by  vir- 
tue of  his  position  to  speak  with  author- 
ity on  all  subjects  than  any  other  man. 
His  opinion,  along  his  special  line,  is  en- 
titled to  due  respect;  outside  his  special- 
ty, his  opinion  may  be  only  an  imperti- 
nence." Unfortunately,  in  the  opinion  of 
many  who  have  not  outgrown  their  school- 
boy prejudices,  even  the  existence  of  a 
professor  is  an  impertinence.  Perhaps 
that  is  why  the  editor  gave  up  teaching 
in  the  class-room  to  take  up  teaching 
through  a  professional  journal.  However 
that  may  be,  and  the  point  is  of  no  conse- 
quence, better  men  are  remaining  on  the 
job  in  our  schools  and  colleges.  Prof.  Pef- 
fer, who,  by  the  way,  did  a  splendid  piece 
of  public  service  work  as  representative 
of  the  Indiana  Municipal  League  on  the 
Indiana  Gas  Standards  Committee,  has 
here  expressed  some  very  true  and  whole- 
some views.) 

As  a  result  of  a  number  of  years  of  con- 
tact with  the  human  family  in  the  various 
relations  of  subordinate,  employer  and 
teacher,  one  thing  stands  out,  viz.,  faith 
in  humanity;  most  men  are  essentially 
honest 

What  I  meant  to  say  Is  that  most  people 
Intend  to  be  honest,  believe  themselves  to 
be  honest,  and  aim  to  deal  fairly  with 
others;  in  fact,  most  of  them  are  honest 
enough  within  the  limitations  of  human 
nature  to  deal  according  to  facts  in  an 
impersonal  proposition. 

It  is,  however,  a  feature  of  human  na- 
ture to  be  suspicious  of  strangers  or  those 
outside  of  one's  immediate  circle,  and  to 
trust  one's  friends;  probably  an  inheri- 
tance from  savage  ancestors. 

We  have  here  the  nub  of  the  utility  sit- 
uation, coupled  with  the  fact  that  we  have 
during  the  past  50  years  advanced  more 
rapidly  in  applied  science  and  engineering 
than  in  the  science  of  human  relations. 

Certain  of  the  relations  of  the  utilities 
to  the  public  are  based  on  facts;  others 
depend  on  opinion,  very  often  based  on 
prejudice  or  irritation,  without  any  basis 
of  facts. 

It  is  believed  to  be  a  fair  statement  to 
assert  that  the  utilities  serving  the  public 
are  in  general  as  efficiently  handled  from 
an  operating  standard  as  business  enter- 
prises in  general.      They  are  among  the 
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largest  employers  of  high  grade  technical 
specialists  and  among  first  to  utilize  mod- 
ern Inventions  and  improvements. 

In  their  contact  with  the  public,  how- 
ever, they  are  probably  less  efficient  than 
other  business  organizations,  to  the  cost 
of  both  the  utility  and  the  public. 

That  the  conditions  under  considera- 
tion are  not  unavoidable  and  not  a  part 
of  the  industry  may  be  evidenced  by  in- 
stances in  other  lines.  The  department 
stores  of  John  Wanamaker,  Marshall 
Field  and  others,  probably  have  as  many 
contacts  with  the  public  as  most  of  the 
utilities.  Anyone  who  has  travelled  in 
Canada  has  probably  been  impressed  with 
the  courteous,  helpful  attitude  of  railway 
and  street  car  employees  and  of  the  po- 
lice. 

Manufacturing  concerns  whose  contact 
with  the  public  are  small  in  comparison 
with  the  above  allow  only  experienced, 
high  grade  men  to  come  into  contact  with 
the  public  and  find  that  it  pays. 

The  Indiana  Gas  Standards  have  at- 
tracted much  attention  outside  the  state 
because  of  the  method  of  their  formula- 
tion and  because  they  embody  the  results 
of  a  comprehensive  survey  of  the  gas  in- 
dustry in  this  state,  by  competent  engi- 
neers, and  nnder  actual  operating  condi- 
tions. 

It  will  be  recalled  that  the  investigating 
committee  appointed  by  the  Public  Serv- 
ice Commission  comprised  representatives 
of  the  Public  Service  Commission  (the 
State),  the  Indiana  Gas  Association  (the 
Manufacturers),  the  Municipal  League  of 
Indiana  (the  Public),  and  the  National 
Bureau  of  Standards  (an  impartial  scien- 
tific body). 

It  would  scarcely  be  expected  that  in  a 
committee  representing  such  apparently 
diverse  and  conflicting  interests  absolute 
harmony  would  prevail.  As  a  matter  of 
fact,  differences  of  opinion  did  arise,  and 
were  warmly  contested;  in  the  end.  how- 
ever, all  disputed  points  were  settled  as 
they  should  have  been,  on  the  basis  of  the 
scientific  and  technical  facts  elicited  dur- 
ing the  investigation. 

The  recommendations  of  the  committee, 
subsequently  promulgated  by  the  Public 
Service  Commission,  are  believed  to  ren- 
der substantial  justice  to  all  concerned. 
Under  the  regulations,  as  they  now  stand, 
the  gas  companies  are  able  to  operate 
without  hardship,  and  under  definite  con- 
ditions which  they  assisted  in  formula- 
ting. The  consuming  public  is  assured  of 
gas  of  uniform  quality,  of  probably  higher 
calorific  value  than  under  the  old  stan- 
dard. 


The  foregoing  is  cited  as  an  example  of 
efficiency  where  it  is  most  needed,  in  the 
relations  and  dealings  between  the  utili- 
ties and  the  public  which  they  serve. 

It  is  necessary  to  remember,  however, 
that  the  public,  like  the  individual,  has 
little  regard  for  facts  when  exasperated 
by  some  real  or  fancied  grievance;  on  the 
other  hand,  it  will  tolerate  much  from 
those  who  have  its  friendship. 

The  railroads  are  today  suffering  the 
vengeance  of  exasperated  public  opinion. 
It  is  extremely  doubtful  whether  the  pub- 
lic would  have  ever  become  sufficiently 
interested  as  to  the  amount  of  water  in 
stock  issues  and  like  "matters  to  take 
any  action,  if  they  had  not  been  the  vic- 
tims of  discourteous  or  even  outrageous 
treatment  from  employees  of  the  rail- 
roads. The  American  public  believes  in  a 
square  deal. 

All  this  is  not  for  the  purpose  of  intro- 
ducing a  new  patent  medicine  which  will 
cure  all  our  ills;  we  have  had  too  many 
economic  and  legislative  patent  medicines 
in  the  past. 

What  the  utilities  now  need  most  is 
a  course  in  the  science  of  human  rela- 
tionships and  a  liberal  supply  of  the  Abe 
Lincoln  brand  of  human  nature.  With 
mutual  trust  and  confidence  reestablished, 
the  utility  problem  will  solve  itself. 


THE  "IDEAL"  ELEVATED  WATER 
TANK 

To  the  Editor: 

One  point  which  Mr.  W.  L.  Simpson  did 
not  bring  out  in  his  article  in  the  Septem- 
ber issue  regarding  an  elevated  concrete 
water  tank  in  Yorktown,  Texas,  is  worthy 
of  mention. 

Mr.  Simpson  says  in  effect  that  this 
tank  reduced  the  insurance  key  rate  for 
the  town  on  account  of  the  increased  pres- 
sure produced  by  the  tank.  He  also  says 
that  the  water  works  system  which  he  de- 
scribes seems  to  be  an  ideal  arrangement 
for  a  small  city. 

This  is  well  and  good,  but  it  should  be 
brought  out  that  the  insurance  rates  were 
not  reduced  because  the  tank  was  built  of 
concrete  and  that  the  rates  would  have 
been  equally  reduced  had  the  city  con- 
structed the  long-standard  elevated  steel 
tank. 

Mr.  Simpson  does  not  make  clear 
whether  the  water  supply  system  which 
he  describes  is  "ideal"  or  whether  the 
tank  itself  Is  "ideal,"  and  to  make  sure 
that  no  one  assumes  the  latter  to  be  the 
case  it  should  be  mentioned  that  if  any 
elevated    tank   is    entitled    to   be    termed 
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Mueller 

Improved  Extension 

Service  Boxes 

This  Mueller  improve- 
ment over  the  old  type  screw- 
adjustment  box,  permits  the 
raising  or  lowering  of  the 
upper  section  w^ithout  injury 
to  the  curb  cock  or  service. 

The  large  case  insures  sta- 
bility —  the  lid  is  practically 
indestructible — yet  the  mater- 
ials used  give  excess  strength 
coupled  with  lighter  weight- 
effecting  a  decided  saving  in 
freight. 

Made  with  I'A",  I'/a"  and  2" 
upper  sections,  they  will  ac- 
commodate a  range  of  ^A;•ater 
or  gas  curb  cocks  from  Vi "  to 
2",  as  desired. 

MUELLER  Service  Box  Re- 
pair Lids  are  easily  attached, 
and  ^vhen  applied  make  the 
old  box  better  than  it  was 
originally.  Many  new  boxes 
are  noAV  ordered  equipped 
with  A/Tl/ELLE'/?. Repair  Lids. 

Write  for  full  description 
and  prices. 

Mail  orders  given  prompt 
attention. 

H.  MUELLER  MFG.  CO..  Decatur.  1(1. 

PHONE  BELL  153 

Water,  Plumbing  and  Gas  Brass  Goods  and  Tools 

New  York  City.  14S  W.  30th  Street 

Phone  Watkins  5397 

San  Francisco,  635  Mission  Street 

Phone  Sutter  3577 

Samla,  Ontario,  Canada 

Muellpr  Metals  Co.,  Port  Htiron,  Mich  .  Makers  of  "Red 
Tip"  Brass  Rod;  Brass  and  Copper  Tubing;  ForRinss 
snd  Castings  in  Brass,  Bronze  and  Aluminum;  Die  Cast- 
ings In  While  Metal  and  Aluminum;  also  Screw  Machined 
Products. 
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"ideal"  the  steel  tank  is  certainly  entitled 
to  this  distinction. 

The  elevated  steel  tank  has  been  the 
standard  in  American  municipalities  for 
more  than  25  years  and  it  has  universally 
rendered  a  most  excellent  service — com- 
bining such  qualities  as  low  cost,  long  life, 
freedom  from  cracking,  leaking,  rotting 
and  burning,  and  solidarity  on  account  of 
Its  unit  construction  and  self-supporting 
bottom — which  will  probably  never  be 
equalled  by  any  other  type  of  tank. 

I  think  this  explanation  is  due,  at  least 
as  a  small  token  of  appreciation  to  Mr. 
Horace  E.  Horton  who  invented  the  ele- 
vated steel  tank  with  a  self-supporting 
bottom,  and  as  a  means  of  informing  city 
officials  and  others  of  the  fact  that  con- 
crete as  yet  has  not  proved  its  place  as 
an  "ideal"  material  for  the  consiruction 
of  elevated  water  tanks. 
Very  truly  yours, 

CEDRIC  B.  SMITH, 
Chicago  Bridge  &  Iron  Works, 

■  37  W.  Van  Buren  St., 
Sept.  28,  1921.  Chicago,  111. 


NEW  P  &  H  BACKFILLER 

The  new  power  backfiller  designed  by 
the  Pawling  &  Harnischfeger  Co.,  of  Mil- 
waukee, to  speed  up  the  work  of  back- 
filling trenches  and  ditches,  is  designated 
as  P.  &  H.  203.  This  machine  is  mounted 
on  full  corduroy  tread  and  is  operated  en- 
tirely by  one  man,  who  guides  the  prog- 
ress of  the  machine  as  well  as  the  scraper 
bucket  and  boom.  The  boom  on  the  203 
is  30  ft.  maximum,  20  ft.  minimum,  and 
the  engine  is  heavy  duty  18  h.p.  four-cyl- 
inder gasoline  unit.  The  illustration  ac- 
companying this  description  shows  the 
machine  at  work  on  a  city  of  Minneap- 
olis job,  filling  in  a  water  pipe  trench. 


With  the  boom  extended  to  its  maxi- 
mum length  of  30  ft.,  four  loads  may  be 
filled  in  per  minute.  With  shorter  boom 
length  more  loads  are  dumped  into  the 
trench  per  minute.  In  fact,  just  the  one 
man,  the  operator,  with  this  P.  &  H.  back- 
filler can  work  steadily  without  fatigue 
and  do  the  same  work  as  a  crew  of  40 
to  50  laborers  backfilling  with  shovels. 
The  construction  is  like  P.  &  H.  Excava- 
tor-Cranes; the  body  being  made  of  heavy 
I-beam,  gears  cut  from  solid  block,  steel 
plate  corduroy  treads,  gear-driven,  and 
centralized  control. 


WHAT  DECATUR,  ILL.,  IS  DOING  TO 
RELIEVE  UNEMPLOYMENT 

To  the  Editor: 

I  have  just  read  your  editorial  appeal 
in  your  September  issue,  for  more  mu- 
nicipal work  to  relieve  unemployment. 

As  I  read  it  I  wondered  if  you  were  ac- 
quainted with  what  Decatur,  Illinois  is 
doing  and  has  been  doing  for  the  last  12 
months.  We  think  there  is  not  another 
city  in  the  country  that  is  doing  what 
we  are  to  help  the  town  and  that  means 
also  to  help  idle  labor.  Decatur  is  a  ciiy 
of  43,818,  1920  census,  and  here  is  some 
of  the  work  that  is  in  progress: 

Concrete  and   earth  dam $800,000 

Building  of  new  bridge 230,000 

Raising   approaches   and  piers  of 

several  other  bridges,  about 200,000 

Clearing  land  in  the  impounding 

reservoir  90,000 

Abandonment  of  one  bridge  and 

the  construction   of  a  road  in 

place  of  it— at  least 20,000 

Rip  rapping  blocks  20,000 

Sewers  and  water  mains  in  new 

additions     75,000 


P  &  H  BACKFILLER  ON  WATER  PIPE  JOB  IN  MINNEAPOLIS. 
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Before  You  Lay  the  Pipe  You  Must  Dig  the  Ditch 

Afterwards,  if  the  pipe  is  perfect,  the 
work  and  expense  end.  But  if  the  pipe 
is  defective,  you  must  dig  the  ditch 
again,  greatly  increasing  the  labor  cost 
to  say  nothing  of  interrupted  service 
and  other  annoyance. 

Pipe  Insurance  is  one  of  the  things 
you  buy  when  you  invest  in  cast  iron. 
The  records  in  Europe  and  America 
tell  how  long  it  has  lasted;  but  no  rec- 
ord as  yet  tells  how  long  it  will  last. 
When  you  buy  cast  iron,  therefore, 
you  buy  just  once — pipe,  ditch,  freight 
and  labor.  Isn't  it  worth  remember- 
ing? 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 

SALES  OFFICES: 

PhiladelrhU:  1421  Chestnut  St.  Chicago:  122  S.  Michigan  Blvd.  MinneapsIU:  Plymootb  BIdt. 

Pittsburgh:  Henry  W.  OU»er  Bid*.  St.  Louis:  Security  Bldg.  Cleveland:  1150  E.  26th  St. 

New  York:  71  Broadway  Birmingham:  1002  American  Trust  Bide.  Buffalo:  957  E.  Ferry  St. 

San  Francisco:  Monadnock  Bid*.  Dallas:  Scollard  Bid*. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  haveTURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WIU  PAT  FREIGHT  AND  CHARGE  TO  BlU. 

We  Ship  Reds  for  Tria!— who  else  will  ila  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
vitith  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods   re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street  ST.  LOUIS,  MO. 

129  George  Street     .  BOSTON,  MASS. 

CANADA  FACTORY.  WALKERVIILE,  ONT. 

Therelore  No  Duty  lor  Purchaser  to  Pay. 

PACIFIC  COAST  OEIIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts    either    Cast    or 

Steel    pipe.      Cuts  a 

channel    in    the  pipe 

ame  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.STmCKLER 
&  BROS. 

COLUMBUS.  OHIO. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (All  Styles) 


Regular  and 
Special 
Grates  or 
Strainers  lor 
Sewer  Pipe 


Building 
Cohimns  ol 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY 

927  Addison  Road.  CLEVELAND.  OHIO. 


CO. 
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Several  small  paving  projects  and 
many  more  large  ones  already  under  way 
for  next  year,  including  several  miles  of 
resurfacing. 

An  intercepting  sewer  in  progress  of 
construction  and  plans  for  a  sewage  dis- 
posal plant  nearly  completed. 

Five  miles  of  concrete  sidewalks 
planned,  for  one  new  addition,  that  will 
go  down  as  soon  as  sewers  and  water 
mains  are  in. 

Then  this  little  town  of  ours  had  to  buy 
about  3,800  acres  of  bottom  land,  much 
of  it  very  good  farming  land,  for  the  im- 
pounding reservoir. 

The  money  for  a  part  of  the  impound- 
ing project  was  provided  by  a  patriotic 
citizenship.  The  city  needed  a  million 
dollars.  State  laws  restricted  its  bond- 
ing power  and  its  taxing  power.  A  vol- 
untary corporation  of  citizen.?  was  formed 
under  the  name  of  the  Decatur  Water 
Supply  Co.  and  issued  stock  paying  seven 
per  cent.  In  a  few  days  th;.s  issue  was 
oversubscribed  by  our  people. 

I  believe  that  the  work  Decatur  is  do- 
ing ought  to  be  a  good  example  for  other 
Decaturs  and  other  cities  of  the  country. 
Do  you  know  of  another  town  that  is  do- 
ing as  much  as  we  are? 
Very  truly  yours, 
HENRY  H.  BOLZ,  Reporter, 

Decatur  Herald. 
Decatur,  111.,  Sept.  28, 1921. 

(Editor's  Note:  Our  correspondent  is 
justly  proud  of  what  his  city  is  doing.  We 
have  always  had  a  good  opinion  of  Deca- 
tur and  are  glad  to  have  our  judgment  so 
conclusively  confirmed.  This  is,  indeed, 
a  splendid  example  for  other  cities.  Here 
is  a  city  living  up  to  the  best  traditions 
of  an  honored  name.) 


TYPHOID  FEVER  AND  PREJUDICE 

AGAINST  CHLORINATION  OF 

DRINKING  WATER 

How  a  community,  by  too  strenuous 
protest  against  an  unpleasant  but  transi- 
tory condition,  can  condemn  itself  for 
years  to  an  annual  recurrence  of  disease, 
is  strongly  brought  out  in  a  report  by  Dr. 
R.  G.  Perkins,  of  the  Cleveland  Division 
of  Health,  recently  reprinted  by  the  U.  S. 
Public  Health  Service. 

Cleveland,  says  the  report,  obtains  its 
water  through  two  cribs  placed  iVz  miles 
out  in  Lake  Erie  and  delivers  it  through 
two  pumping  stations,  at  one  of  which  it 
is  filtered  and  at  both  of  which  it  is  chlo- 
rinated. 

Chlorlnation  was  begun  in  1911,  when 


the  growth  of  the  city  and  the  increasing 
pollution  of  the  lake  water  made  treat- 
ment essential.  After  numerous  experi- 
ments the  "dosage"  of  chlorine  necessary 
to  make  the  water  safe  was  determined. 
This  amount  was  added  and  the  typhoid 
curve  fell  with  unusual  sharpness.  Un- 
fortunately, conditions  compelled  the  de- 
livery of  the  chlorinated  water  through 
the  mains  In  some  parts  of  the  city  so 
shortly  after  It  was  treated  that  the  taste 
of  chlorine  was  still  apparent 

Much  complaint  followed,  but  was  dying 
out  when,  early  in  1912,  a  flood  in  the 
Cuyahoga  River,  which  enters  the  lake  at 
Cleveland,  carried  sewage  and  trade 
wastes  out  into  the  cribs,  through  which 
they  reached  the  city  mains.  The  trade 
wastes  gave  to  the  water  an  unpleasant  . 

taste,  which   everybody  promptly  blamed         'ij 
on  the  chlorlnation.  j-! 

The  mayor  bent  beneath  the  storm  of  ! 

protest.  By  his  order  the  "dosage"  of 
chlorine  was  reduced  and  during  the  en- 
suing nine  years  it  has  never  been  high 
enough,  the  report  says,  fully  to  counter- 
act the  ever-present  pollution  in  the  raw 
water. 

The  typhoid  bacillus  in  drinking  water 
is  very  difficult  to  find  by  laboratory 
methods,  but  the  finding  of  sewage  pollu- 
tion Is  always  considered  as  a  warning  of 
its  possible  presence. 

In  1918,  in  the  effort  to  better  condi- 
tions, a  filtration  plant  was  put  into  serv- 
ice at  the  larger  pumping  station,  which 
handles  nearly  three-fourths  of  the  city 
consumption.  Laboratory  tests,  however, 
show  that  sewage  pollution  Is  present  In 
the  unflltered  water  in  the  city  mains 
nearly  half  the  time  and  in  the  filtered 
water  from  8  to  22  per  cent  of  the  time. 

In  1918  and  in  1920,  when  these  tests 
showed  the  water  to  be  badly  polluted,  the 
number  of  cases  of  typhoid  fever  In  the 
city  that  could  not  be  traced  to  any  cause 
other  than  the  water  was  double  those 
that  occurred  in  1919,  when  the  tests 
showed  the  water  to  be  much  better.  From 
this  the  report  argues  that  the  pollution 
of  the  water  and  the  amount  of  typhoid 
fever  are  directly  related;  and  that  when 
the  pollution  is  reduced  to  a  minimum, 
asi  the  report  says  that  it  can  he  by  ex- 
isting facilities,  typhoid  fever  In  the  city 
will  be  very  greatly  reduced. 

It  should  be  added  that  the  engineer 
of  the  water  division  of  the  city,  a  man 
whose  experience  the  report  concedes  to 
be  large,  finds  himself  unable  to  admit 
that  the  untraced  part  of  the  rise  of  ty- 
phoid in  Cleveland  in  the  summer  Is  due 
to  water  pollution. 
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Construction  News  and  Equipment 


DAY  LABOR  CONSTRUCTION  ON 
LINCOLN  HIGHWAY  AT 
FRANKFORT,  ILL. 

By   B.    IT.   Picptneicr,   Engineer   of   Construc- 
tion, Illinois  Division  of  Highways,  State 
House,  Springfield,  III. 

On  account  of  the  high  prices  prevailing 
in  the  spring  of  1921,  very  few  highway 
contracts  were  awarded  in  Illinois.  The 
State  was  very  desirous  of  knowing  the 
exact  cost  of  construction  under  various 
conditions  and  therefore  decided  to  build 
by  day  labor  two  sections  of  road,  one  at 
Frankfort,  Illinois,  and  the  other  at 
Dwight,  Illinois.  The  Frankfort  section 
was  srlrctei,  rs  it  was  the  only  earth  gap 


In  the  Lincoln  Highway  between  Joliet 
and  the  Indiana  State  line.  The  section 
is  four  miles  in  length  and  located 
through  a  rolling  country.  The  Depart- 
ment therefore  decided  to  utilize  some  of 
the  war  equipment,  which  it  had  received, 
in  connection  with  the  construction  of  this 
section  of  road. 

Six  Miles  from.  One  Set-Up 
Six,  IVi-ton  G.  M.  C,  pneumatic  tired 
trucks  with  Lee  dump  bodies;  6  3-ton 
Velie  trucks  with  Lee  dump  bodies,  and  6 
3-ton  Velie  trucks  with  standard  hydraul- 
ic dump  bodies,  together  with  a  10-ton 
Austin  gas  roller,  5-bag  Milwaukee  con- 
crete mixer,  15-ton  industrial  crane  of  the 
locomotive  type,  Lakewood   finishing  nia- 


VIEWS   ON    DAT   LABOR  CONSTRUCTION   ON   LINCOLN  HIGHWAY  AT 
FRANKFORT,  ILL. 
Material   Yard    at    Frankfort — Lower    View    shows    Position    of    Corrugated   Central 
Joint  Before  Concrete  is  Placed.     Pins  are  Removed  After  Concrete    is  Spread,    Leaving 
Corrugated  Metal  in  Place. 
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chine,  and  gasoline  pumps  were  shipped 
to  Frankfort  and  construction  started 
June  8,  1921.  On  September  4th  the  en- 
tire four  miles  which  it  was  originally 
planned  to  build  were  completed.  The 
progress  made  and  the  results  obtained 
were  so  satisfactory  that  an  extension  of 
two  miles  was  authorized,  making  a  total 
of  six  miles  to  be  built  from  the  one 
set-up. 

Central  Mixing  Pla7it 
On  account  of  the  conditions  existing,  it 
was  decided  that  a  central  mixing  plant 
at  Frankfort  would  be  the  most  desirable 
way  of  building  the  road.  Bins  having 
a  capacity  of  about  25  cu.  yds.  for  stone 
and  15  cu.  yds.  for  sand  were  erected  eo 
that  they  could  discharge  material  di- 
rectly into  the  hopper  of  the  stationary 


inch  round  deformed  bars,  5  ft.  long  on 
10-ft.  centers  were  placed  through  the  cor- 
rugated iron  stip  at  right  angles  to  it. 
Three-fourths  inch  plain  round  bars  were 
placed  6  ins.  from  each  edge  of  the  slab. 
The  %  In.  round  bars  were  first  painted 
with  a  heavy  coat  of  red  lead  paint  to  pre- 
vent rust.  They  were  then  dipped  in  hot 
asphalt  having  a  penetration  of  about  35. 
The  asphalt  coating  was  for  the  purpose 
of  breaking  the  bond  so  that  in  case  of 
transverse  cracks  the  longitudinal  bar 
would  not  be  ruptured  but  remain  across 
the  crack  and  act  as  a  supporting  dowel 
for  carrying  the  concentrated  load  from 
one  side  of  the  crack  to  the  other,  thereby 
increasing  the  carrying  capacity  of  the 
concrete  slab.  The  corrugated  metal  strip 
In  the  center  of  the  pavement  was  used 


VIEWS   ON  DAY  LABOR  CONSTRUCTION    ON   LINCOLN   HIGHWAY  AT 
FRANKFORT,  ILL. 
Five  Bag  Concrete  Alixer  at  Central  Mixing  Plant — Right  View  Shows  Center  Joint 
Filled   with   Asphalt;   Also   Arched   Covers   to   Protect   Pavement   from    Wind  and   Sun. 


mixer.  An  8-car  cement  shed  was  erected 
near  the  plant  and  so  arranged  that  ce- 
ment could  be  handled  by  wheel-barrows 
directly  from  the  car  or  shed  to  the  hoj)- 
per  on  the  mixer.  The  stationary  mixer 
is  so  arranged  that  the  batch  may  be  dis- 
charged directly  on  the  trucks.  The  ca- 
pacity of  the  plant  is  approximately  700 
ft.  of  18-ft.  pavement  for  a  10-bour  day. 
The  best  day's  run  has  been  about  560  ft. 

The  New  Illinois  Standard  Concrete 
Pavemen  t 

The  type  of  pavement  that  is  being  built 
at  this  point  is  recognized  as  our  new 
standard:  namely,  18  ft.  in  width  with  a 
2-in.  crown  having  a  uniform  thickness 
of  7  ins.  A  6%-in.  strip  of  corrugated 
metal  was  placed  lengthwise  down  the 
center  line  of  the  pavement.    Five-eighths 


to  eliminate  the  unsightly  longitudinal 
crack  that  frequently  occurs  in  concrete 
pavements  and  to^ermit  the  dividing  of 
the  pavement  in  two  parts  so  as  to  make 
the  road  safer  for  trafiBc.  Corrugated 
metal  was  used,  as  it  serves  to  make  a 
dove-tail  joint,  thereby  preventing  a  dis- 
placement of  one  side  of  the  pavement 
above  or  below  the  other.  The  five-eights, 
5-ft.  long,  deformed  bars  that  were  placed 
at  10-ft.  intervals  through  the  center  joint 
is  for  the  purpose  of  holding  the  two 
slabs  together  so  that  the  corrugated 
joints  will  always  be  effective.  Inasmuch 
as  the  corrugated  metal  joint  comes  with- 
in %  in.  of  the  surface  of  the  finished 
pavement,  a  crack  forms  as  soon  as  the 
concrete  has  taken  its  final  set.  This  lon- 
gitudinal crack  Is  exactly  In  the  center 
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Washington  Roads 
are  KOEHRING  Built 


CONSISTENT  performance,  and  not  unusual  and  spec- 
tacular day-run  records,  expresses  true  mixer  value. 

In  the  state  of  Washington  in  1920  four  out  of  every  five  pavers 
used  in  road  building  were  Koehrings.     Study  these  figures: 

Total  yardage  of  concrete  paving  completed  in  state 

of  Washington  in  1920  •  -  -  2,706,738  square  yards 

Number  of  separate  pr.ving  contracts  in  operation  73 
NUMBER  HANDLED  WITH  KOEHRING 

PAVERS  -  ■  •  -  •  58 

Number  handled  with  all  other  machines         •         -  15 

Authentic  records  show  that  Washington  placed  the  greatest  yardage  per  man 
in  1920  and  at  the  lowest  cost  per  square  yard  of  any  state  in  the  Union. 

And  58  of  the  73  jobs  making  this  record — 79.45';  — were  Koehring  equipped. 

L«t  ua  emphasize  it  again — the  Koehring  Heavy  Duty  Paver  is  the  paver  of  lowest 
cost  per  batch  of  concrete — the  paver  of  absolute  dependability. 

KOEHRING  COMPANY 

MILWAUKEE,  WIS. 


In  writing  to  advertiser*  please  mention     Municipal   ai^d   ConNTT   BNoiNBBRiira 
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of  the  pavement  and  when  filled  with  a 
light  tar  or  asphalt,  covering  a  width  of 
about  3  ins.  immediately  over  the  crack, 
serves  as  a  dividing  line  for  traffic  going 
in  opposite  directions.  It  has  been  found 
that  the  dividing  line  adds  very  mate- 
rially to  the  safety  of  the  road,  particu- 
larly after  night.  It  has  been  found  that 
the  glare  from  the  headlights  of  automo- 
biles shows  up  the  center  dividing  line 
and  makes  it  possible  for  approaching 
vehicles  to  meet  with  a  greater  assurance 
of  safety. 

To  date  there  have  been  approximately 
40  miles  of  this  new  type  of  cross  section 
of  pavement  built  in  Illinois.  Thus  far.  It 
has  been  found  so  satisfactory  that  the 
Department  will  continue  to  build  this 
type. 


MARSHALL    COUNTY,    IOWA, 
CRUSHES  STONE  FOR  PRI- 
MARY ROADS 

The  primary  road  paving  program  laid 
out  by  the  Marshall  County,  Iowa,  Board 
of  Supervisors,  which  threatened  to  be 
handicapped  considerably  by  the  lack  of 
quickly  available  supplies  of  gravel  for 
concrete  aggregate,  has  opened  up  an  en- 
tirely new  industry  for  the  county.  In 
the  extensive  and  various  operations  nec- 
essary in  getting  the  rock  out  from  un- 
der Its  heavy  clay  covering,  crushed  and 
delivered  to  the  road  builders,  has  fur- 
nished employment  for  many  local  men  at 
a  time  when  employment  has  been  badly 
needed,  says  the  Service  Bulletin  of  the 
Iowa  State  Highway  Commission. 

After  the  voters  of  Marshall  County  had 
put  themselves  on  record  as  favoring  a 
hard-surfacing  program  for  the  Primary 
Road  System  the  Board  of  Supervisors  be- 
gan to  investigate  the  advisability  of  the 
installation  of  a  rock  crushing  plant  at 
Quarry,  la.,  as  a  means  of  decreasing  the 
cost  of  the  pavement.  After  careful  in- 
spection and  exhaustive  tests  five  acres  of 
land,  part  of  what  is  known  as  Rock  Val- 
ley Quarry,  and  which  contains  a  fairly 
high  grade  of  limestone  deposit,  were  pur- 
chased at  a  price  of  $1,000  per  acre.  Ap- 
proximately two  acres  additional  were 
leased  as  a  site  for  the  crushing  plant  and 
railroad  spurs.  Quarry  is  located  about 
four  miles  southeast  of  Marshalltown,  at 
the  junction  of  the  Lincoln  Highway  and 
M.  &  St.  L.  railroad.  The  quarry  had  been 
operated  about  20  years  ago,  furnishing 
dimension  building  stone.  Work  at  that 
time  had  been  carried  on  some  distance 
below  water  level.     Operations  were  dis- 


continued at  that  time  on  account  of  the 
difficulty  of  getting  rid  of  the  water. 

The  land  bought  does  not  include  the 
old  workings,  but  extends  back  from  the 
face  of  the  ledge.  It  averages  about  20 
ft.  above  water  level  in  the  old  excava- 
tion. Overlaying  this  ledge  is  some  15  or 
20  ft.  of  clay,  which  necessitates  extensive 
stripping. 

Two  methods  of  stripping  of  the  clay 
presented  themselves — first,  by  means  of 
hydraulic  pressure;  second,  by  means  of 
steam  shovel.  On  account  of  several  se- 
rious difficulties  presented  by  the  hy- 
draulic method,  and  the  fact  that  a  cut  of 
several  thousand  yards  of  excavation  was 
necessary  for  the  railroad  spur  entrance, 
the  steam  shovel  method  was  adopted  and 
a  model  "21"  Marion  Steam  Shovel  pur- 
chased. 

The  crushing  and  auxiliary  equipment 
was  furnished  by  the  Austin  Manufac- 
turing Company.  It  consists  of  a  No. 
7^/^  and  a  No.  5  Austin  Gyratory  Crusher, 
a  bucket  conveyor,  a  revolving  screen,  a 
friction  hoist,  five  end  dump  rock  cars, 
and  the  necessary  shafting  and  auxiliaries. 

Electricity  was  chosen  as  the  motive 
power.  A  transmission  line  approximate- 
ly one  and  a  half  miles  long  was  erected. 
The  3,300  volt  line  from  Marshalltown  to 
Le  Grand  was  tapped  and  the  three-phase 
60  cycle  A.  C.  current  of  2,300  volts  was 
carried  to  the  quarry,  for  use  in  the  mo- 
tors. For  illumination  at  night  this  cur- 
rent was  stepped  down  to  110  volts. 

Slip  ring  Induction  motors  of  150  and 
40  h.p.  were  purchased — the  former  to 
drive  the  crushers,  conveyor,  screen  and 
hoist,  and  the  latter  to  drive  a  10x10  Sul- 
livan Air  Compressor  to  supply  air  pres- 
sure for  jack  hammer  drilling.  The  ques- 
tion of  individual  drive  presented  itself, 
but  the  Increase  In  the  number  of  motors 
required  for  this  system  would  have  com- 
plicated and  delayed  delivery,  and  the 
idea  was  discarded. 

The  crushers  are  located  in  an  open 
framed  structure  34x42  ft.  in  ground  plan, 
by  35  ft.  in  height.  The  motor  house,  a 
"lean-to"  18x34  ft.,  abuts  the  crusher 
house.  The  bins  are  18x32  ft.  in  plan  and 
about  48  ft.  in  elevation,  having  a  clear- 
ance of  21  ft.  6  ins.  beneath,  to  allow  en- 
gines and  cars  to  pass.  The  screen  house 
is  located  over  the  bins  and  Is  approxi- 
mately 20  ft.  high.  From  the  ridge  pole 
to  the  ground  is  about  70  ft. 

It  is  interesting  to  note  that  practically 
all  the  timber  for  the  plant  was  furnished 
by  a  native  timber  company,  operating 
just  across  the  Lincoln  Highway  from 
the  quarry. 
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Let  the 
P&H 
Dig  Your 
Trenches 

More  Feet 
Per  Day 

More  Miles 
Per  Week 


The  sure,  steady  digging  and 
freedom  from  breakdowns,  are 
reasons  for  the  lower  costs 
and  greater  speed  of  digging 
trenches  with  P&H  Trench 
Excavators. 

These  machines  are  used  by  city  de- 
partments, gas  companies,  oil  com- 
panies and  contractors  in  all  parts  of 
the  country.  They  can  lower  your 
trench-digging  costs,  too. 

Bulletin  lO-X  sent  on  request. 


EXCAVATING  MACHINERY  DIVISION 

PAWLING  &  HARNISCHFEGER  COMPANY 

IN  MILWAUKEE  SINCE  1884 
Offices  and  Agents  In  all  Principal  Cities. 


TrenoK  &  Drciqline 

XCAVATORS 


In  writing  to  advertisers  please  mention   Municipal   and    Countt    Knoinbbrino 
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The  large  motor  drives  a  jack  shaft 
from  which  power  is  transmitted  to  the 
various  machines  through  a  system  of 
belts,  chains  and  gears. 

A  spur,  1.200  ft.  long,  with  a  passing 
switch  of  500  ft.  was  run  in  from  the  M. 
&  St.  L.  main  line.  Trackage  to  provide 
for  10  loaded  and  10  empty  cars  is  pro- 
vided. 

The  stripping  was  accomplished  by  the 
shovel,  which  wg^  at  first  served  by  teams 
and  wagons.  This  proved  so  unsatisfac- 
tory, however,  that  Koppel  and  later, 
Western  side  dump  cars  were  employed. 
These  were  moved  by  means  of  a  home- 
made gasoline  dinky  constructed  by  the 
shovel  runner.  An  old  Continental  motor 
furnished  the  power,  which  was  trans- 
mitted through  a  friction  drive.  This 
feature  was  later  changed  to  a  positive 
gear  drive. 

While  some  of  the  stripping  was  em- 
ployed to  fill  around  the  crusher  plant, 
by  far  the  greatest  part  was  wasted  into 
the  pond  formed  by  the  former  quarry- 
ing operations.  A  trestle  work  was  built 
out  at  one  end  of  the  lake  and  as  the  fill 
was  widened  the  track  moved  over. 

Preparatory  to  shooting,  the  drilling  is 
accomplished  by  means  of  an  Armstrong 
Type  25  blast  hole  driller,  which  drills  a 
hole  5  ins.  in  diameter  and  23  ft.  In 
depth.  The  holes  are  in  rows  and  stag- 
gered so  as  to  be  about  10  ft.  from  center 
line  to  center  line.  Enough  holes  are  shot 
to  provide  a  quantity  of  rock  that  can  be 
handled  nicely.  Some  difiiculty  was  en- 
countered at  first  in  shooting  because  of 
the  seamy  nature  of  the  rock,  which  al- 
lowed the  charge  to  shoot  out-  This  was 
avoided,  however,  by  heavier  loading. 

In  view  of  the  fact  that  sufficient  strip- 
ping is  done  for  this  year's  operation,  the 
shovel  is  now  being  used  to  load  the  rock. 
This  operation  was  at  first  done  by  hand. 
The  rocks  that  are  too  large  to  be  accom- 
modated by  the  crushers  are  pushed  to 
one  side  by  the  shovel  and  are  jackha- 
mered  for  subsequent  blasting.  The  small 
pieces  are  loaded  into  the  rock  cars,  which 
are  towed  by  a  team  to  the  foot  of  the 
incline  leading  over  the  crushers. 

Here  the  hoist  cable  is  attached  to  the 
car  and  the  latter  pulled  up  the  incline 
over  the  crushers.  At  the  top  of  the  in- 
cline the  end  gate  of  the  car  is  auto- 
matically raised  and  the  load  is  dumped 
into  the  No.  I14  crusher.  When  empty, 
the  car  is  run  down  by  gravity  and  an- 
other loaded  one  secured. 

This  crusher  has  an  hourly  capacity  of 
about  125  tons  of  rock  crushed  to  pass  a 
3Vi  In.  ring.     It  discharges  into  a  bucket 


conveyor,  in  which  the  rock  is  carried  to 
the  top  of  the  screen  house,  where  it  is 
discharged  into  the  48  in.x  20  ft.  revolving 
screen.  This  screen  has  8  ft.  of  1-in.  per- 
foration and  a  5  ft.  6  in.  dust  jacket  with 
5/16  in.  perforations.  The  graded  rock 
passes  from  the  screen  into  the  proper 
bin,  while  the  rejection,  that  rock  too  large 
to  pass  a  2%  in.  ring,  passes  over  the  end 
of  the  screen  into  the  rejection  chute  and 
thence  to  the  No.  5  crusher  for  further 
crushing.  This  crusher  also  discharges 
Into  the  same  conveyor  as  does  the  No. 
7%,  so  that  the  rock  is  once  more  dis- 
charged into  the  screen  for  graduation. 

The  graded  rock  is  loaded  in  the  cars 
for  shipping  by  gravity  through  gates  in 
the  bottom  of  the  bins. 

The  rock,  although  containing  some 
oolitic  formation,  is  in  general  of  very 
good  quality  for  road-building  purposes, 
having  a  French  coefficient  of  8. 

While  there  may  have  been  some  doubt 
at  first  as  to  the  ability  of  the  plant  to 
produce  rock  in  sufficient  quantities  for 
the  needs  of  the  paving  contractor,  this 
has  been  dispelled,  as  the  contractor  is  in 
no  position  to  handle  the  entire  output  of 
the  quarry. 

Up  to  about  April  15,  when  the  actual 
operation  of  crushing  started,  the  quarry 
represented  an  Investment  of  around 
$80,000.  This,  of  course,  includes  much 
labor  and  operating  cost  in  connection 
with  stripping  and  drilling,  which  should 
be  charged  against  this  year's  production. 
Thu.s  far  the  cost  of  production  has  been 
at  a  very  satisfactory  cost  per  ton. 

The  screenings — the  by-product  of  the 
quarry — have  several  uses.  With  a  totail 
phosphate  content  of  between  84  and  85 
per  cent,  they  will  be  an  excellent  me- 
dium for  neutralizing  soil  acidity.  They 
also  have  a  possibility  of  being  used  for 
road  repair  work  and  perhaps  surfacing 
on  minor  highways. 

During  construction  and  operation  the 
plant  has  been  under  the  supervision  of 
George  B.  Walker  of  Denver,  Colo.  The 
working  force,  in  addition  to  the  super- 
intendent, while  It  varies  with  conditions, 
consists  in  general  of  the  shovel  crew  of 
three  men,  the  well  drill  operator,  the 
jackhamer  man,  the  track  man,  the  hoist 
operator,  the  blacksmith,  the  oiler,  two 
men  handling  the  rock  cars,  and  the  wa- 
ter boy. 

Bunkhouses  have  been  erected  on  the 
premises,  in  which  the  foremen  and  work- 
men live.  County  Engineer  Don  C.  Elder 
took  very  great  interest  In  the  erection, 
installation  and  operation  of  the  plant. 
Already  the  rock  crushing  plant  has  prov- 
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en  Itself  a  money  saver  in  reducing  the 
cost  of  paving  to  the  county.  It  has  re- 
stored to  activity  one  of  the  deserted  spots 
of  the  country  and  has  made  use  of  home 
materials  for  a  home  enterprise  and  has 
established  a  new  home  industry  that 
should  furnish  employment  to  a  large 
number  of  men  for  several  years  to  come, 
as  well  as  give  the  county  engineer  and 
road  officials  relief  from  anxiety  as  to 
where  their  road-building  materials  are  to 
come  from  for  paving  their  Primary  Road 
System. 


NEW  P  &  H  POWER  TAMPER 

The  accompanying  illustration  shows 
the  latest  model  P  &  H  Power  Traction 
Tamper  made  by  the  Pawling  &  Har- 
nischfeger  Co.  of  Milwaukee,  this  new 
type  having  a  number  of  improvements 
over  the  previous  model.  All  chains  and 
gears  are  supplied  with  enclosing-guards, 
the  tamper  and  steering  cables  used  are 
%  in.  in  diameter  instead  of  M  in.,  new 
type  traction  wheels  are  furnished,  with 


NEW    P  &   H   POWER  TAMPER. 

extension  axles  to  allow  for  changing  the 
tread  from  58  ins.  to  76  ins.  The  stand- 
ard tamping  head  is  150  lbs.  in  weight  as 
before.  Other  refinements  are  embodied 
in  the  design  which  makes  it  an  improved 
machine  for  speeding  up  the  work  of 
tamping  all  kinds  of  ditches  and  trenches. 
Only  one  man  is  required  to  operate  it — 
control  of  the  power  ram  and  the  forward 
or  backward  movement  of  the  tamper  be- 
ing readily  accomplished  from  the  opera- 
tor's seat. 


PROPER  PLANNING  AND  COMPE- 
TENT SUPERINTENDENCE  MEAN 
GREATER  PROFITS  ON  ROAD 
CONSTRUCTION 

Just  how  much  the  production  of  any 
equipment  can  vary,  from  the  handling 
by  one  superintendent  to  that  of  another, 
is  shown  in  the  following  record  made  by 
Bates  and  Rogers,  Chicago,  on  their  con- 
tract for  17%  miles  on  the  Cleveland- 
Akron  highway. 

Work  was  begun  on  May  2nd.  From 
that   date   on   for  seven   weeks  the  daily 


AUSTIN  21-E  PAVER  AT  WORK  ON 
CLEVELAND-AKROX.   OHIO,   HIGHWAY. 

footage  increased  from  low  168  on  one 
day,  the  first  week,  to  738  feet  in  one 
day  of  the  seventh  week;  from  a  daily 
average  the  first  week,  of  295,  to  daily 
averages,  the  following  weeks,  of  412, 
439,  553,  489,  572  and  659.  The  "low- 
days  were  caused  by  insufficiency  of 
water,  as  they  are  dependent  upon 
springs  for  their  supply. 

The  Austin  21-E  Paver  had  just  the 
same  capacity  on  the  first  day  as  it  did 
the  succeeding  days,  but  the  men  were 
not  worked  in,  the  water  supply  was  not 
dependable,  the  material  was  delayed  in 
reaching  the  paver.  But  the  superinten- 
dent on  the  job  is  also  an  engineer,  so 
that  all  the  problems  of  material,  water 
and  coal  supply  were  soon  solved,  not 
only  for  the  "next  day"  with  its  possible 
increased  production,  but  for  any  scale 
of  increased  production  that  they  might 
speed  up  to.  How  efficiently  he  planned 
his  whole  schedule  from  day  to  day  so 
as  to  get  the  maximum  out  of  his  equip- 
ment is  shown  in  the  figures  below. 

This  roadway  is  reinforced  concrete, 
18  ft.  4  ins.  wide,  8  ins.  thick  on  the  sides, 
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and  10  ins.  in  tlie  center.  A  thousand 
feet  of  ordinary  roads  could  have  been 
run  by  such  a  superintendent  at  the  rate 
he  is  working  this   heavy  yardage  road. 

It  is  encouraging  to  manufacturers  of 
equiiimont,  knowing  the  possibilities  of 
tlieir  machines,  to  see  them  on  jobs  that 
are  handled  so  resultfully. 

The  following  are  the  daily  footages 
accomplished  by  Bates  &  Rogers: 


May 


Sun. 


'   8 

245 

'   9 

283 

'  10 

358 

'  11 

383 

'  12 

168 

•  13 

333 

•  14 

Sun. 


425 
328 
356 

459 

414 
490 


May 


15 

Sun. 

June  1 

16 

452 

"   2 

17 

501 

"   3 

18 

554 

"   4 

19 

303 

"   5 

20 

296 

"   6 

21 

517 

"   7 

22 

Sun. 

"   8 

23 

512 

"   9 

24 

609 

"  10 

29 

Sun. 

"  11 

30 

Dec.  Day 

••  12 

31 

453 

"  13 

25 

532 

"  14 

26 

673 

"  15 

27 

555 

"  16 

28 

440 

541 
554 
616 
283 


Sun. 


573 
527 
622 
656 
633 
425 


Sun. 


582 
648 
738 
670 


Contracts  Awarded 


ROADS  AND   STREETS 

Guide — Contracts  Awarded 

Ala.,  BIrm  ngfiam — Kiowah  County  awarded  con- 
tract to  build  part  of  Gadsden-Birmingham  Hwy. 
from  Gadsden  to  St.  Clair  Co.  line,  County  will 
do  the  work  with  convicts  and  regular  rdbldg. 
equlpt.  at  $277,098.66  for  the  Job.  Road  will  have 
6-in>.   sla*^  V>»!^e  W'^ti   2-in.   surface  of  asph.  cone. 

Ala.,  Camden — Miller  &  Miller,  awarded  contract 
to  const  r.  road  bet.  Camden  and  Monroeville,  at 
$91,000. 

Ala..  Montgomery — Jerry  Gwin.  Birmingham. 
Ala.,  awarded  contract  to  construct  Bankhead 
Hwy.    ^\■alk^;r  County,    at   $135,000. 

Ark.,  Lttle  Rock— P.  F.  Connelly  Paving  Co. 
awarded  contract  for  rebldg.  and  resurfacing  roads 
at  Fort  Roots,  at  approx.   $250,000. 

Cal.,  Fresno — Geo.  S.  Benson  &  Sons,  247  Douglas 
BIdg.,  Los  .Vngeles,  awarded  contracts  for  grading 
and  graveling  2  stretches  of  White's  Bridge  road. 
Route  1.  Sec.  C.  county  hwy.  at  $101,960  for  part 
1,   and  $80.5.30   for  part  2. 

Cal.,    Fresno — Federal   Constr.   Co.    awarded   con- 


tract for  paving  Ventura  St.  at  $73,148;  Thompson 
Bros,  contract  for  paving  L  St.  at  $69,654;  paving 
Lucerne  Lane  at  $1,309  and  Huntington  Blvd.  at 
$14,558. 

Cal.,  Fresno — Contracts  for  paving  county  hwys. 
with  asph.  cone.  Spec.  3,  awarded  as  follows: 
T.  A.  Hanrahan,  San  Francisco.  Route  7,  Sec.  A, 
Clovis  Ave.,  4.99  miles,  at  $102,308;  California 
Constr.  Co.,  San  Francisco.  Route  11,  Sec.  B,  Elm 
Ave.,  10.13  miles,  at  $230,658:  T.  A.  Hanrahan,  San 
Francisco,  Route  18.  Sec.  A,  Central  De  Wolf  and 
Wash.  Aves..  7.84  miles,   at   $165,593. 

Cal.,  Los  Angeles — Fairchild-Gilmore-Wilton  Co., 
tract  for  impvt.  of  Gramercv  PI. — 10th  St.  to  Coun- 
try Club  Dr.— at  $10,441:  Geo.  H.  Oswald,  366  E. 
68th  St.,  award  contract  for  impvt.  of  Western  Ave. 
— -A-dams  St.  to  Santa  Barbara  Ave.— at  $93,947. 

Cal.,  Los  Angeles— Wm.  Liddington,  420  E.  60th 
St.,  awarded  contr.  at  $65,857,  for  paving  portion 
Norton   Ave.    (concrete). 

Cal.,  Santa  Ana — Fairchild-Gilmore-Wilton  Co., 
Los  Angeles  Ry.  Bldg.,  Los  Angeles,  awarded  con- 
tract for  improving  3  miles  road  im  Road  Imp. 
Dist.  No.  7  near  Placentia,  at  $55,000;  Steele  Fin- 
ley,  local,  awarded  contract  for  asph.  cone,  sur- 
facing on  La  Miracad  Ave.,  Brea-Olinda  Rd. 
Orangethorpe  Ave.,  W.  Bway.,  Grand  and  Euclid 
Aves.,  at  $58,261,  also  contr.  for  grading  and  pav- 
ing with  5-in.  asph.  concrete  certain'  streets  in 
town   of   Yorba  Linda,    at    $15,742. 
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Cal.,  Orland — Warren  Constr.  Co..  Journal  BIdg., 
Portland.  Ore.,  awd.  contract  for  paving  25  blocks 
at   $150,000. 

Cal.,  Yuba  City — Galbraith  &  James,  Richmond, 
awarded  contracts  for  paving  Cooper  tract  and 
Shasta  St.  ditsricts  in  town  of  Tuba  City  at 
$112,825   and   $17,557,    respectively. 

Colo.,  Denver — C.  C.  Madsen,  Denver,  awarded 
contract  for  grading  and  drainage  of  Broadway  at 
?85,7]5. 

D.  C„  Washington — Cranford  Paving  Co.  award- 
ed contract  tor  approx.  $200,000  worth  of  asph.  pav- 
ing, including  new  streets  and  resurfacing.  W.  F. 
Brenizer  Co.  and  Geo.  B.  Mullin  Co.  awarded  con- 
tracts for  grading  number  of  streets.  Comrs.  also 
ordered  that  more  than  100  streets  in  all  sections 
of  District  be  treated  with  oil  or  tar  for  protection 
during  winter  months. 

Fla  ,  So.  Jacksonville — J.  Y.  Wilson  Co.  awarded 
contract  to  pave  streets  at   $129,800. 

Ida.,  Boise — Morrison-Knudson  Co.,  Boise., 
awarded  contrs.  for  construction  of  2  sections  of 
hwy.  at  $70,000. 

III.,  Flora — Lincoln  Constr.  Co.,  Chicago,  awarded 
contract  for  H5  miles  hard  surfaced  road  at  $165,- 
728.40.  The  7I2  miles  bet.  Louisville  and  Flora  are 
included. 

III.,  Galesburg — Graham-King  Constr.  Co.,  Gales- 
burg,  awarded  contr.  for  brick  paving  at  $81,000. 

111.,  Joliet— J.  C.  McCarthy  Co.,  Joliet,  awarded 
contract  tor  asph.   paving  at  $66,000. 

III.,  Springfield — Frazier-Davis  Constr.  Co.,  St. 
Louis,  awarded  contract  by  State  Hwy.  Dept.  to 
constr.  8.47  miles  Route  15.  Sec.  2  and  3,  St. 
Clair-Clinton  Cos.,  at  $191,776. 

III.,  Springfield— Contracts  awarded  as  follows: 
Powers- Thompson  Constr.  Co.,  Joliet,  111..  6.71 
miles  com.  rd..  at  $151,704;  Wilson  A.  Jaicks,  232 
E.  Pearson,  Chicago,  111.,  .46  miles  com.  rd.,  at 
$9,925:  Cameron-Joyce  Co.,  Keokuk,  la.,  8.68  miles 
at  $160,582;  H.  K.  Rhodes.  Lincoln,  111.,  7.86  miles 
at  $148,527;  Chas.  W.  Clark  Co.,  Clinton.  111.,  6.78 
miles,  at  $131,990;  Keokuk  Quarry  Constr.  Co., 
Keokuk.    la.,   4.36   miles,   at   $99,483. 

III.,  Springfield — Frazier-Davis  Constr.  Co.,  St. 
Louis,    awarded    contract    for    paving    Wascoutah- 


New  Memphis  Rd.  at  $191,776.  Road  is  47  miles 
long  and  lies  partly  in  St.  Clair  and  partly  in 
Clinton  Co. 

III.,  Springfield — Contracts  for  highway  constr. 
awarded  as  follows:  Jas.  A.  Sackley,  133  W.  Wash. 
St.,  Chicago,  1.44  miles,  at  $44,574;  Ernest  Berns 
&  Co.,  Lombard  Bldg.,  Indianapolis,  6.81  miles  at 
$200,333;  grading  contracts  as  follows:  Ben  F.  Har- 
rison. 6117  S.  Racine  Ave..  Chicago,  1.52  miles, 
$5,345  and  3.17  miles,  at  $47,689.  Trnest  Berns  & 
Co.,  Lombard  Bldg.,  Indianapolis,  $27,234;  Jas.  A. 
Sackley  Co..  133  W.  Wash.  St.,  Chicago,  contract 
for  impvt.  of  1.44  miles,  at  $44,574. 

Ind.,  Petersburg — Contracts  for  improving  roads 
awarded  as  follows:  Martin  &  Zinc.  Petersburg,  3 
sects,  of  road  at  531,631.  $30,518  and  $49,823;  Frank 
Elkins,  Petersburg,  Ind.,  4  roads,  $43,870,  $27,840, 
$23,950   and  $18,460. 

la.,  Burlington — Pickens  Constr.  Co.,  Burlington, 
awarded  contract  for  paving  Main  Street  at 
$65,000. 

Tenn.,  Knoxville — Murray  Constr.  Co.  awarded 
contract  for  paving  E.  5th  Avenue  and  E.  Clinch 
Ave.  at  $255,417;  Mexican  oil  asph.  cone,  with  5-in. 
base  and  2-in.    surface. 

Kans.,  Ft.  Scott— J.  T.  Dalton  &  Son,  Junction 
City,  awarded  contr.  for  7  miles  bitum.  macadam, 
at  $110,000. 

La.,  Amite — Womack,  Kent  &  Blomyer,  Inc.. 
Kentwood,  La.,  awarded  contr.  for  constr.  of  gravel 
roads  and  bridges,  16.2  miles,  at  $154,512;  Peter- 
man  &  Louistalot,  Franklin,  La.,  15.8  miles,  at 
$152,434. 

La.,  New  Orleans — L.  Biddle  and  I.  W.  Ball. 
McComb.  Miss.,  awarded  contract  for  constructing 
gravel  road  (Opetousas-Marksville  Hwy.)  22.35 
miles,  at  $93,611.  J.  C.  Wimberly,  New  Iberia, 
awarded  contr.  for  22.35  miles  Opelousas — Marks- 
ville  Hwy.,  at  $95,984:  A.  D.  Lambert  Constr.  Co., 
Rapids  Hotel,  Alexandria,  Ala.,  awarded  contr.  for 
grading  and  draining  25.42  miles  Houma-Morgan 
Hwy.,  at  $34,189;  Harvey  and  Frith.  LeCompte, 
La.,  contract  for  bldg.  4  miles  Camp  Beuregard- 
Grant  Hwy.,  $15,270. 

Me.,  Augusta — Contract  for  constr.  of  highway 
awarded  as  follows:  J.  Arboric,  82  Church  St.,  New 
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Your  Most  Important  Problem  Solved 

Clearing  ten  miles  of  snow,  four  feet  high,  in  eight  hours  time,   is  answering  a  winter  problem  of 

every  town,  township  and  county  in  the  country.     Keeping  roads  open  and  usable  through  any  kind 

of  winter  wealher,  at  Ihe  lowest  possible  expense,  has  been  successfully  answered  by  the  Ffaoenix 

Highway  Sdotv  PIoiv. 

Built  of  Selected  hardwoods,  heavy  forgings,  castings,  and  with  adjustable  wings  for  clearing  six  to 

twenty  feet.     Operated  by  horses — truck  or  tractor.     Plows  any  depth  desired. 

Keep  ahead  of  the  snow — keep  roads  open  all  winter!      Write  us  today  for  complete  information. 

PHOENIX  MANUFACTURING  COMPANY,  Eau  Claire,  Wis. 


The  Phoenix 

Highway 
Snow  Plow 


Sales  Agents  Wanted 

Write    us  today  for  full  par- 
ticulars of  our  attractive 
agent's  offer 
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Motor  Truck  Operation  and  Accounting — 75 


HIGHWAY  TRAFFIC  AND  TRAN- 
SPORTATION 

(Editor's  Note:  Following  is  the  1921 
report  of  the  Committee  on  Traffic  and 
Transportation  of  the  American  Society 
for  Municipal  Improvements.  Prof.  A.  H. 
Blanehard,  Ann  Arbor,  Mich.,  is  chair- 
man and  Messrs.  Robert  Hoffman,  Cleve- 
land, Ohio,  and  Charles  O.  Boyd,  Beckley, 
W.  Va.,  are  the  other  members  of  the 
committee. 

Investigations  conducted  during  1921 
influence  the  committee  strongly  to  urge 
the  general  adoption,  by  municipal  gov- 
ernments, of  the  recommendations  em- 
bodied in  its  1920  report  relative  to  the 
following  subjects  : 

Use  of  "Dummy  Cops"  at  street  inter- 
sections. 

Installation  of  "Rotary  Traffic"  at 
street  intersections  wherever  practicable. 

Design  and  construction  of  long  radius 
curb   corners. 

Economic  design  of  street  widths  on 
through  thoroughfares  in  small  towns  and 
cities. 

Utilization  of  by-pass  highways  for 
towns  and  cities  located  on  important  na- 
tional, state,  and  county  trunk  highways. 

Consideration  of  the  installation  of 
motor  bus  routes  in  municipalities,  when 
an  extension  of  the  public  passenger 
transportation  system  is  required,  in  view 
of  the  resulting  advantages  of  such  in- 
stallations from  the  standpoints  of  main- 
taining the  maximum  practicable  traffic 
capacity  of  streets  and  of  avoiding  the 
use  of  car  tracks  in  roadways. 

Wild    Cat  Jitneys   Condemned 

Based  on  a  careful  analysis  of  public 
passenger  transportation,  the  committee 
considers  that  it  is  highly  desirable,  from 
the  standpoints  of  economic  public  serv- 
ice transportation  and  the  efficient  use 
of  municipal  streets  by  traffic,  that  the 
Society  should  strongly  condemn  the  de- 
velopment of  "wild  cat,"  so-called,  "jit- 
ney" service.  Not  only  is  the  installation 
of  such  service  undesirable  from  the 
standpoint  of  the  overcrowding  of  streets 
with  five-passenger  public  transportation 
vehicles,  but  it  is  obviously  unfair  to 
public  service  corporations,  operating  un- 
der franchises,  to  be  forced  to  compete 
with  a  "jitney"  service  which  almost  uni- 


versally is  operating  on  an  uneconomic 
basis.  The  present  overcrowding  of  some 
of  the  principal  thoroughfares  of  the  City 
of  Detroit  with  hundreds  of  five-passenger 
"jitneys"  furnishes  a  striking  example  of 
this  type  of  public  service  transportation 
development. 

Highway  Transport  Divisions  for  Large 
Cities 

Your  committee  recommends  that  a 
Highway  Transport  Division  should  be  in- 
stalled in  engineering  or  highway  depart- 
ments of  municipalities  having  a  popula- 
tion of  over  100,000.  The  duties  of  this 
Division  would  be  to  deal  with  all  mat- 
ters pertaining  to  traffic  and  transporta- 
tion whicli  affect  the  economic  design  and 
maintenance  of  streets  and  their  efficient 
use  by  pedestrians  and  all  classes  of 
vehicles. 

One  of  the  important  functions  of  such 
a  Division  would  be  to  make  highway 
transport  surveys  as  preliminary  to  the 
design  and  redesign  of  streets,  the  de- 
termination of  efficient  methods  of  main- 
tenance and  the  formulation  of  recom- 
mendations pertaining  to  efficient  traffic 
regulations. 

A  highway  transport  survey  embodies 
all  investigations  in  the  field  and  office 
which  are  necessary  to  determine  the 
probable  amount,  character  and  effects  of 
the  future  traffic  which  will  use  a  given 
highway  during  the  lives  of  its  several 
component  parts.  Such  a  survey  for  a 
given  street  may  cover  a  consideration 
of  all  of  the  following  factors:  First,  all 
highway  elements  which  affect  economic 
highway  transport;  second,  legislation 
relative  to  franchises  and  rates,  weights, 
dimensions  and  speeds  of  passenger  cars, 
trucks,  tractors  and  trailers;  third,  state 
and  urban  traffic  regulations;  fourth,  ve- 
hicular and  population  statistics;  fifth, 
traffic  censuses  of  motor  and  horsedrawn 
vehicles  and  cars  operating  on  tracks; 
sixth,  vehicular  operation  as  affecting 
roadways  and  other  parts  of  highways; 
seventh,  present  and  future  traffic  and 
commercial  transport  developments  in 
such  fields  as  agricultural  and  dairy 
farming,  mines,  quarries,  gravel  and  sand- 
pits, oil  fields,  lumber  tracts,  fisheries, 
plants,  factories,  wholesale  and  retail 
stores,  parks  and  parkways,  summer  and 
amusement   resorts,   and   real  estate    im- 
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A  Road  Sprayer  of 
Proved  Dependability 

Cressy  Road  Sprayers  are  well  known  the 
country  over  as  a  result  of  the  exceptional 
service  they  have  been  giving  for  several 
years.  They  handle  alt  varieties  of  bitumi- 
nous road-building  material,  and  their  per- 
formance with  heaviest  grades  of  asphalt  is 
unequalled. 

The  International  Motor  Company  is  the 
exclusive  sales  agent  for  this  apparatus  which 
is  now  installed  only  on  Mack  chassis.  The 
sprayer  is  a  complete,  independent  unit  in 
itself  and  can  be  operated  without  power 
take-off. 

One  decided  advantage  of  this  apparatus  is 
the  fact  that  the  sprayer  can  be  quickly 
demounted  from  the  Mack  chassis  and  the 
latter  then  used  with  a  proper  body  for 
general  transport  service. 

We  shall  be  glad  to  send  a  booklet  to  interested  parties 
which  describes  the  Mack-Cressy  Road  Sprayer. 

INTERNATIONAL  MOTOR  COMPANY 

25  Broadway,  New  York 


Capacities   Jl/^ 
Tractors  to 


to   71/2  tons. 
15  tons. 


( 


/ 
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PERFORMANCE  COUNTS 
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provements,  which  affect  or  will  affect 
the  traffic  on  the  street  under  considera- 
tion; eighth,  common  carriers,  such  as 
steam  and  electric  railroads  and  water- 
way transportation  companies  and  their 
relationship  to  street  traffic;  and  ninth, 
the  characteristics  of  the  methods  of 
highway  transport  such  as  street  car, 
rurat,  interurban  and  urban  motor-bus 
operation,  municipal  haulage,  long  and 
short  general  rural  haulage,  rural  motor 
express,  intercity  haulage,  intercity  ex- 
press, and  horse  transport. 

Men  assigned  to  a  Highway  Transport 
Division  should  be  experienced  highway 
engineers  who  have  or  are  rapidly  ac- 
quiring a  knowledge  of  the  following  sub- 
jects: City  planning,  highway  transport 
economics,  legislation,  surveys  and  meth- 
ods; highway  transport  management,  in- 
cluding delivery  systems,  scheduling  and 
routing;  traffic  regulations;  interrelation- 
ship of  highway,  railway  and  waterway 
transport;  port,  terminal  and  warehouse 
facilities;  and  the  fundamentals  of  the 
mechanism  and  operation  of  automobiles, 
motor  trucks,  tractors  and  trailers. 


IT- 


FIVE-TON  TRUCK  PAYS  FOR 
SELF  IN  18  MONTHS  ON  CON- 
STRUCTION WORK 

By  G.   A.    Yan  Dusen,   685   Greenwood  Ave. 
Detroit,    Mich. 

1  purchased  a  5-ton  Acme  truck  in  Sep- 
tember, 1919,  and  since  then  it  has  not 
only  paid  for  itself,  but  has  also  made 
me  a  good  living. 

This  truck  is  equipped  with  a  5yd. 
dump  body  and  hoist,  and  was  bought 
especially  for  road  work;  but  I  have  been 
using  it  on  various  hauling  jobs,  such 
as  road  building,  excavating,  hauling 
building  supplies,  etc..  in  Michigan,  Indi- 
ana and  Illinois.  During  its  18  months  of 
operation  the  truck  has  traveled  18,704 
miles,  and  averaged  around  35  miles  a 
day. 

The  mileage  per  day  depends  on  the 
job.  Some  road  jobs  average  around  80 
miles  a  day,  while  in  handling  building 
supplies  and  ordinary  hauling  the  average 
is  only  20  or  25  miles.  The  length  of  time 
spent  on  various  jobs  also  varies.  Some- 
times the  job  lasts  only  two  or  three  days, 
while  other  jobs  may  last  two  or  three 
months. 

With  my  truck  I  have  never  hesitated 
to  take  on  any  job  which  a  motor  truck 
had  any  business  to  tackle.  Excavating 
work  is  particularly  hard  on  a  truck. 
It  requires  going  down  into  an  excava- 
tion, taking  on  a  load  anywhere  up  to  8 


tons,  and  climbing  up  a  rough,  soft  Incline 
which  would  tax  any  make  of  truck.  And 
on  road  building  jobs  the  roads  are  usu- 
ally rough,  and  so  hard  on  a  truck. 

The  truck,  I  find,  will  pull  through 
places  where  other  trucks  are  held  up. 
In  fact,  some  contractors  specify  their 
preference  for  Acme  trucks  on  their  jobs, 
because  some  other  makes  are  likely  to 
get  stuck  and  hold  up  the  entire  job.  My 
truck  has  pulled  many  another  truck  out 
of  a  bad  place.  All  the  work  I  go  into 
is  hard  compared  with  what  a  truck  on 
city  work  runs  into. 

During  the  year  ending  March  1,  1921, 
the  truck  traveled  9,456  miles  In  270 
days.  Figured  on  the  National  Standard 
Truck  Cost  System,  it  costs  $16.05  a  day 
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ACME  5-TOX  TRUCK  AS  OPERA- 
TED OX  CONSTRUCTION  WORK  BY 
G.    A.    VAN   DUSEN,    DETROIT,    MICH. 

to  operate.  This  includes  ?5  a  day  to  me 
as  driver.  I  am  allowing  $400  a  year  for 
maintenance  and  repairs.  The  operating 
costs,  of  course,  vary  according  to  the 
work  done. 

One   day  I   hauled   14   loads  of  asphalt 
a  distance  of  Hi  miles,  making  an  aver- 
age of  7.3  tons  per  load.  The  cost  of  oper- 
ation was: 
Variable  expense — 42  mi.  @  23.69c.. $  9.95 

Fixed  expense — 1  day 2.76 

Driver's  wages — 1  day 5.00 


Total  operating  cost  per  day $17.71 

Hauling  102  tons  on  this  day  made  the 
cost  of  hauling  17.3  cts.  per  ton,  and  11% 
cts.  per  ton-mile.  The  usual  day's  work  on 
this  job  was  11  trips,  but  on  this  par- 
ticular day  I  got  in  14  trips. 

On  one  job  I  was  hauling  gravel  a  dis- 
tance of  %y2  miles,  making  a  round  trip 
of  17  miles.  As  I  hauled  4  loads  a  day, 
I  covered  68  miles.   The  roads  were  paved 
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Vocational  Truck  Selection 

It  is  the  opinion  of  many  in  the  truck  industry  that  truck 
buyers  will  pay  increasing  attention  to  the  service  rendered 
by  trucks  in  any  speciiic  field  in  buying  trucks  to  use  in  that 
field.  Of  course  this  is  a  natural  method  of  selection  but  many 
buyers  in  the  past  have  not  paid  particular  attention  to  the  per- 
formance of  truck  types  in  their  field  before  placing  their  truck 
orders. 

It  is  held  by  many  that  within  the  next  very  few  years  the 
great  majority  of  all  trucks  sold  will  be  sold  on  the  Vocational 
Plan,  because  the  public  will  insist  on  being  shown  just  what 
trucks  have  done  and  will  do  in  actual  operation  in  the  line  of 
business  in  which  the  buyer  is  engaged  and  not  in  some  out- 
side line. 

It  is  now  possible  for  prospective  buyers  of  trucks  to  secure 
detailed  and  accurate  information  regarding  truck  perform- 
ance in  every  field. 

We  can  assist  you,  without  charge,  in  selecting  trucks  that 
have  made  good  in  the  municipal  and  county  construction  field 
if  you  so  request. 

Municipal  and  County  Engineering 
702  Wulsin  BIdg.  Indianapolis,  Ind. 


16 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LXI,  No.  5 


all  the  -way,  and  part  of  the  haul  was 
over  city  streets.   The  cost  -was: 
Variable  expense— 68  mi.  @  23.69c.  .$16.10 

Fixed  expense — 1  day 2.76 

Driver's  wages — 1  day 5.00 

Total  operating  cost  per  day $23.86 

I  averaged  6  cu.  yds.  to  the  load,  or 
approximately  8  tons.  The  cost  per  cubic 
yard  was  99  cts.  or  11  cts.  per  cu.  yd.-mile. 
The  cost  per  ton  was  74%  cts.,  or  8.7  cts. 
per  ton-mile. 

On  a  certain  road  building  job,  I  usually 
hauled  10  loads  a  day  a  distance  of  3% 
miles,  making  70  miles  a  day.  The  roads 
were  good,  though  slightly  hilly.  The 
costs  were: 
Variable  expense— 70  mi.  @  23.69c.  .$16.58 

Fixed  expense — 1  day 2.76 

Driver's  wages — 1  day 5.00 

Total  operating  cost  per  day $24.34 

As  the  truck  hauled  6  cu.  yds.  per  trip, 
the  cost  was  48.5  cts.  per  cu.  yd.  and  11 
cts.  per  cu.  yd.  mile. 

During  its  first  year  of  operation  the 
truck  was  a  big  source  of  profit  to  me. 
I  had  plenty  of  work,  and  was  getting  $1 
a  yd.  or  $4  an  hour,  according  to  the 
nature  of  the  work.  In  18  months  it  paid 
for  itself  and  earned  me  a  good  living 
besides.  The  truck  has  not  been  operating 
so  steadily  lately,  but  as  business  is  get- 
ting better  I  expect  it  will  soon  be  busy 
again. 

AVERAGE    COST    OF    OPERATING    5-TON 

ACME 
Owned    and    operated    by    G.    A.    VanDusen. 

Detroit.    Mich. 
Cost  per  day   (including  driver)  .  .  .$      16.05 

Cost  per  mile ,,=;q,   ' 

Total   cost   for  period 4,335.9J 

— Operation — 

Days  operated    270 

Miles   traveled    9*56 

Miles  per  day   35.0J 

Miles  per  gallon  of  gas    4.5 

Miles  per  gallon  of  oil    150 

— Itemized  Cost — 
Driver  cost  per  day   (incl.  above). $       5.00 

Depreciation  per  mile $  .1128 

Maint.  and  repair,  actual,  total   ...  $ 
Maint.  and  repair,  actual,  per  mile  . 

Maint.  and  repair,  esti..  per  mile..  .0  423 

Tire  cost,  actual,  per  mile S         .0172 


MUSHROOM  TRAFFIC  LIGHT  PRE- 
VENTS ACCIDENTS 

Ten  months  ago  the  first  Mushroom 
Traffic  Light  was  placed  in  Milwaukee 
and  since  then  this  light  has  been  adopted 
in  many  other  cities,  including  Indianap- 
olis, Chicago,  Minneapolis,  Detroit,  St. 
Louis,  Kansas  City  and  many  smaller  cit- 
ies. This  light,  here  illustrated,  is  the 
latest  development  in  a  traffic  light  or  sig- 
nal that  is  discernible  by  day  or  night. 


and  yet  proves  harmless  if  struck  by  an 
automobile  or  other  moving  vehicle.  If 
one  of  the  wheels  of  an  auto  strikes  the 
steel  shell  it  either  slides  off  to  one  side 
or  may  pass  over  the  top  without  injury 
either  to  the  light  or  the  automobile.  By 
dividing  traffic  and  keeping  motorists 
where  they  belong  collisions  are  largely 
prevented. 

The  device  Is  an  18  In.  hemisphere  of 
brilliant  light,  rising  8  ins.  above  the  level 
of  the  pavement,  in  the  center  of  street 


VIEW  OF  THE 
FIC  LIGHT. 


:-11I;iJ'JM   traf- 


intersections.  It  is  for  intersections  where 
the  traiflc  is  heavy,  but  where  a  crossing 
policeman  is  not  regularly  stationed. 
The  very  presence  of  the  signal  denotes  a 
busy  corner  even  to  the  tourist. 

The  National  Safety  Conference  has 
recommended  the  Mushroom  Light  to  the 
Liability  Insurance  companies  as  a  means 
of  accident  prevention,  which  would  lower 
the  cost  of  insurance  and  save  money  to 
motor  vehicle  owners. 

It  is  a  simple  looking  thing — a  well 
guarded,  brilliantly  colored  hemisphere — 
set  in  the  roadway  as  though  one  had  set 
a  flare  in  the  street,  but  in  reality  it  is 
somewhat  intricate  and  is  carefully 
worked  out  on  scientific  principles  of  il- 
lumination, and  those  of  psychology,  too. 

This  new  light  was  designed  to  replace 
the  old  iron  post  or  silent  policeman  that 
stood  majestically  in  the  road,  conceived 
and  executed  on  the  lighthouse  plan — way 
up  in  the  air — where  a  motorist's  eye 
should  never  be.  Let  the  mariner  fix  his 
eyes  on  the  stars,  there  are  no  bumps  in 
his  road — but  the  man  at  the  wheel  must 
keep  his  gaze  on  the  right  of  way.  His 
line    of   vision   is   always   down   on   the 
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When  You  Buy  a  Motor  Truck 

Select  it  with  care  for 

It  makes  a  difference  {to  you) 

what  truck  you  buy.    Your  truck  should  be  selected  to  suit  the  char- 
acter of  work  you  expect  it  to  perform. 

You  would  not  think  of  buying  a  pump  in  the  open  market  without 
first  satisfying  yourself  that  you  are  selecting  the  right  type  and  size 
to  handle  your  pumping  job,  and  you  should  not  buy  a  motor  truck,  at 
random,  without  giving  careful  consideration  to  the  size,  type  and  other 
features  it  should  have  to  meet  satisfactorily  the  conditions  under  which 
you  expect  to  operate  it. 

There  are  over  200  makes  of  trucks  on  the  market.  Any  truck 
manufacturer  will  take  your  order,  of  course,  but  only  a  small  percent- 
age of  all  truck  manufacturers  have  made  a  special  study  of  the  truck- 
ing requirements  of  cities,  counties,  road  builders  and  public  works 
contractors. 

These  special  studies  have  resulted  in  up  to  date,  competent 
motor  truck  engineering  which  determines  the  proper  size  of  truck  and 
the  proper  truck  equipment  for  solving  the  various  hauling  problems 
of  cities,  counties,  contractors  and  road  builders. 

This  magazine  has  published  a  special  Motor  Truck  Section  in 
every  issue  for  over  six  years  and  has  studied  carefully  the  trucking 
problems  of  this  fiild  and  the  trucks  that  best  solve  those  problems. 

If  in  the  market  for  trucks  let  us  know  your  requirements  and  we 
shall  be  pleased  to  give  you  the  benefit  of  expert  advice. 

Municipal  and  County  Engineering 

702  Wulsin  Building  Indianapolis,  Indiana 
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street.  There  is  where  the  psychology 
comes  in. 

The  brilliant  red,  or  green,  or  yellow 
light,  as  desired,  from  this  new  mush- 
room light  is  in  line  with  the  eye  and  is 
never  obstructed  by  a  street  car  or  auto- 
mobile passing  between  the  driver  of  the 
car  and  the  light.  It  is  seen  underneath 
the  passing  car.  It  can  be  put  between 
street  car  tracks  without  interfering  with 
the  passage  of  cars  or  acting  as  a  danger 
trap  for  automobiles  driving  alongside  of 
street  cars.  Being  down  in  the  roadway, 
the  light  is  always  discernible  from  any 
angle  regardless  of  approaching  or  pass- 
ing cars. 

The  foundation  is  set  about  4  ins.  under 
the  level  of  the  roadway.  Above  appears 
the  glass  hemisphere,  made  of  materials 
very  like  that  used  in  kitchen  utensils. 
The  design  of  the  grating  or  covering  is 
where  a  good  part  of  the  science  comes  in. 
It  is  so  arranged  with  reference  to  lines 
of  illumination  and  optics  that  as  one 
approaches  the  light  the  angle  remains 
the  same;  the  steel  ribs  do  not  appear  at 
all,  and  the  mushroom  is  always  a  solid 
ball  of  light. 

To  make  the  brilliant  bit  of  illumina- 
tion only  two  60  watt  lamps  are  used  un- 
der the  glass.  The  light  of  the  two  bulbs 
is  so  multiplied  by  the  refraction  of  the 
glass  and  reflection  of  the  shell  that  the 
candle  power  is  seemingly  much  greater. 

Another  point  to  the  Mushroom  is  the 
way  a  big  truck  with  an  overhang,  which 
was  almost  bound  to  hit  the  silent  cop  or 
the  iron  post,  can  ride  right  over  the 
mushroom  light  and  even  if  it  runs  over 
it  with  a  wheel — the  heaviest  truck  made, 
fully  loaded — cannot  injure  the  light. 

The  first  one  of  these  lights  to  be  in- 
stalled was  on  an  important  street  comer 
in  the  City  of  Milwaukee,  and  the  city 
records  show  that  the  old  iron  post  (such 
as  is  in  common  use  in  our  cities  at  the 
present  time)  which  stood  on  this  corner 
previous  to  the  time  the  mushroom  was 
installed,  was  in  an  accident  on  the  aver- 
age of  every  five  days,  doing  damage  to 
the  post  to  the  extent  of  anything  from 
merely  breaking  the  glass  globe  on  top, 
which  meant  an  expenditure  for  the  city 
of  ten  or  twelve  dollars,  up  to  the  com- 
plete demolition  of  the  post,  which  nT-ant 
an  expenditure  of  many,  many  times  that 
amount.  This  does  not  take  into  consid- 
eration the  damage  done  to  the  cars  that 
collided  with  the  post.  The  amount  of 
that  damage  is  best  known  to  the  drivers 
that  hit  it.  The  Mushroom  Light  that 
replaced  this  post  has  been  there  nearly 
a  year  without  one  cent  of  expenditure 


for  upkeep  by  the  city  or  drivers  except 
painting  from  time  to  time. 

This  traffic  light  is  marketed  by  the 
Electrical  and  Specialty  Co.,  Madison  Ter- 
minal Bldg.,  Chicago. 


SHORT  COURSES  IN  HIGHWAY  EN- 
GINEERING AND  HIGHWAY 
TRANSPORT 

The  University  of  Michigan  is  the  only 
institution  which  offers  courses,  of  the 
kind  here  outlined,  for  men  engaged  in 
the  practice  of  highway  engineering  and 
highway  transport  and  which  may  be 
taken  during  leaves  of  absence  of  from 
two  weeks  to  tour  months.  The  courses 
will  be  offered  during  the  winter  period 
of  1921-1922.  These  courses  will  be  given 
in  periods  of  two  weeks  each.  A  man 
may  take  one  course  or  a  group  of 
courses.  For  further  information,  write 
to  A.  H.  Blanchard,  University  of  Michi- 
gan, Ann  Arbor,  Michigan. 

December  5  to  16,  1921 
C.  E.  72.    Earth,    Sand-Clay,    Gravel    and 
Broken   Stone  Roads.     Profes- 
sor  Smith. 
C.  E.  81.    American    and    English    High- 
way Transport  Methods.     Pro- 
fessor Blanchard. 
December  19  to  31,  1921 
C.  E.  77.    Highway     Engineering     Finan- 
cing.  Management  and   Organ- 
ization.    Professor  Smith. 
C.  E.  79.    Highway  Transport  Legislation 
and   Traffic   Regulations.     Pro- 
fessor Blanchard. 
January  2  to  13,  1922 
C.  E.  78.    Grading  Machinery  and  Opera- 
tions.    Professor  Bateman. 
C.  E.  80.    Interrelationship    of    Highway, 
Railway  and  Waterway  Trans- 
port.    Professor  Riggs. 
January  16  to  27,  1922 
C.  E.  68.    Bituminous  Surfaces  and  Bitu- 
minous  Pavements.     Professor 
Blanchard. 
C.  E.  82.    Highway   Transport  Costs   and 
Record      Systems.        Professor 
Smith. 
January  30  to  February  10.  1922 
M.  E.  40.    Mechanism,       Operation       and 
Maintenance  of  Motor  Trucks, 
Tractors  and  Trailers.     Profes- 
sor Lay. 
C.  E.  69.    Highway  Laboratory  Research. 

Professor  Bateman. 
C.  E.  70.    Highway    Structures.      Profes- 
sor Gram. 
C.  E.  84.    Highway     Transport     Manage- 
ment.    Professor  Smith. 
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February  20  to  March  3,  1922 

C.  E.  67.  Highway  Transport  Economics 
and  Surveys.  Professor 
Blanchard. 

C.  E.  73.    Brick,    Cemonl-Concrete,    Stone 
Block   and   Wood    Block   Pave- 
ments.    Professor  Batenian. 
March  6  to  17,  1922 

C.  E.  71.  Highway  Specifications,  Con- 
tracts and  Jurisprudence.  Pro- 
fessor Riggs. 

C.  E.  75.  Highway  Engineering  Seminar. 
Professor   Blanchard. 

C.  E.  76.  Highway  Engineering  Theory 
and  Design.     Professor  Smith. 

C.  E.  83.  Highway  Transport  Seminar. 
Professor  Blanchard. 


CONCLUSIONS    ON    HIGHWAY 
ENGINEERING  COURSE 

(Editor's  Note:  Following  are  the  con- 
clusions relative  to  highway  engineering 
courses  embodied  in  the  1920  Report  of 
the  Committee  on  "Civil  Engineering"  ol 
the  Society  for  the  Promotion  of  Engi- 
neering Education,  as  presented  at  the  re- 
cent annual  meeting  of  the  society  by  the 
chairman,  Arthur  H.  Blanchard,  Professor 
of  Highway  Engineering  and  Highway 
Transport,  University  of  Michigan.) 

1.  In  four-year  civil  engineering  curri- 
cula without  technical  electives  there 
should  be  included  a  course  in  the  funda- 
mentals of  highway  engineering  aggrega- 
ting three  hours  per  week  throughout  one 
collegiate  year. 

2.  In  four-year  civil  engineering 
courses  with  options  there  should  be  in- 
cluded a  required  2  or  3  hour  semester 
course  or  a  course  aggregating  30  to  50 
hours  in  the  fundamentals  of  highway  en- 
gineering, and  optional  courses  aggrega- 
ting 6  to  9  hours  a  week  for  one  semester 
which  would  include  courses  in  the  the- 
ory and  economics  of  highway  improve- 
ments, highway  design  and  highway  lab- 
oratory. 

3.  In  not  less  than  ten  universities,  lo- 
cated in  different  geographical  sections  of 
the  United  States,  there  should  be  offered 
short  period  advanced  courses  covering  all 
phases  of  highway  engineering.  These  ad- 
vanced specialized  courses  should  be  de- 
signed primarily  for  men  who  have  taken 
a  first  degree,  who  have  acquired  a  knowl- 
edge of  the  fundamental  principles  upon 
which  such  advanced  courses  are  based, 
and  who  have  had  a  certain  amount  of 
experience  in  highway  engineering.  It  Is 
evident  that  such  courses  should  be  given 
under    such    conditions    that    it    will    be 


practicable  for  engineers  and  others  en- 
gaged in  highway  engineering  to  take  ad- 
vantage of  the  opportunities  offered. 
Such  courses,  given  in  a  concentrated 
form  in  short  periods  of  from  two  to  three 
weeks  during  the  winter  months,  consti- 
tute the  most  efficient  method  of  meeting 
the  demand  of  practicing  engineers  for 
advanced  technical  education  in  highway 
engineering.  Graduate  courses  of  this 
type  were  fully  explained  in  a  paper  en- 
titled "Graduate  Courses  for  Practicing 
Engineers,"  presented  before  the  society 
in  1916. 

4.  One  engineering  institution  In  each 
state  should  conduct,  sometime  during  the 
winter  months,  a  highway  engineering 
conference,  of  about  one  week  in  length, 
for  the  discussion  of  the  highway  engi- 
neering problems  of  the  state  by  the  en- 
gineers and  officials  of  the  state,  county 
and  municipal  highway  departments. 


VALUABLE  TRADE  LITERATURE 

Skimmer  Boom,  Attachment  for  Excava- 
tor Crane.— The  Pawling  &  Harnischfe- 
ger  Co.,  of  Milwaukee,  Wis.,  has  issued 
Pamphlet  TX,  which  describes  and  illus- 
trates the  new  Skimmer  Boom  designed 
for  attachment  to  the  standard  P.  &  H. 
205  or  206  Excavator-Crane.  The  point  is 
made  that  by  replacing  the  standard  boom 
of  either  of  these  cranes  an  efficient  road 
grading  machine  is  provided.  In  fact,  this 
is  similar  to  the  shovel  attachment 
brought  out  earlier  this  year  and  which 
is  designed  for  use  with  either  of  the  two 
types  of  P.  &  H.  cranes  mentioned.  Data 
and  operating  cost  figures  on  a  road  grad- 
ing job  done  by  William  Datka,  contrac- 
tor, are  included,  together  with  a  profile 
for  the  road  prepared  by  the  county  high- 
way department. 

How  to  Build  Asphaltic  Concrete  Pave- 
ments.— "Tell  me  how  to  do  it  and  make 
it  short."  That  is  the  first  sentence  in 
the  text  of  the  new  booklet  entitled 
"Texaco  Asphaltic  Concrete,"  recently  is- 
sued by  the  Asphalt  Sales  Department  of 
The  Texas  Company. 

The  entire  booklet  carries  out  the 
thought  of  the  first  sentence,  because  it 
tells  in  a  thorough  but  brief  and  interest- 
ing manner  just  bow  to  build  an  asphaltic 
concrete  pavement.  In  addition  to  the 
literature  giving  each  step  in  construc- 
tion, there  are  excellent  illustrations 
which  show  how  a  Texaco  Asphaltic  Con- 
crete pavement  is  constructed.  Engineers, 
contractors,  or  public  officials  who  want 
a  copy   of  this   booklet   may   get  one  by 
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addressing  the  ofiBce  of  this  paper  or  by 
■writing  direct  to  The  Texas  Company, 
Asphalt  Sales  Department,  17  Battery 
Place,  New  York  City. 

Road  Maintenance  with  Tarvia. — The 
purpose  of  this  new  Tarvia  booklet  is  to 
show  the  various  methods  of  maintaining 
pavements  of  every  description.  The 
booklet  also  describes  and  illustrates  the 
steps  to  be  taken  in  patching  every  type 
of  roadway.  These  methods  are  so  clearly 
described  and  accurately  illustrated  that 
by  simply  following  the  instructions  given 
any  variety  of  pavement  can  be  easily 
maintained. 

A^tstin  Rollers,  Motor  and  Steam. — This 
is  the  title  of  an  exceptionally  useful  9x12 
in.  64  page  catalog  recently  issued  by  the 
Austin  Manufacturing  Co.,  Wrigley  Bldg., 
Chicago.  Every  road  roller  need  is  ca- 
tered to  in  the  Austin  line;  steam  rollers, 
both  coal  and  liquid  fuel  burning  types; 
motor  driven  rollers  using  gasoline  or 
kerosene  are  built  in  three  types  and  a 
large  range  of  sizes  from  5  to  15  tons  in 
weight;  Austin  tandem  rollers  are  favor- 
ites with  the  paving  contractors  and  city 
street  departments.  Country  road  build- 
ers, township,  county,  state  and  federal 
governments  have  endorsed  Austin  Steam 
and  Motor  Macadam  Rollers.  The  entire 
line  of  rollers  is  fully  illustrated  and  de- 
scribed in  this  catalog. 

Snow  Plows. — The  Champion  and  Cli- 
max Snow  Plows,  of  the  Good  Roads  Ma- 
chinery Co.,  Inc.,  Kennett  Square.  Pa.,  are 
Illustrated  and  described  in  this  7x10  in., 
32  page  catalog,  which  also  contains  much 
valuable  information  on  removing  snow 
from  roads  and  streets. 

Steel  Pipe. — The  manufacture  and  use 
of  Hammer-weld  steel  pipe  in  sizes  of  24 
to  96  ins.  in  diameter  is  described  in  Bul- 
letin No.  13,  issued  by  the  National  Tube 
Co.,  Frick  Bldg.,  Pittsburgh,  Pa. 

Asphalt-Block  Press. — A  bulletin  de- 
scriptive of  their  new  asphalt  block  and 
tile  press  has  been  issued  by  the  National 
Moulding  Press  Corp.  of  262  Fulton  St., 
Brooklyn,  N.  Y.  It  is  claimed  this  is  the 
first  press  of  this  sort  to  be  placed  on  the 
market  at  a  price  within  the  reach  of 
every  contractor  and  plant  owner. 

Avstin  Motor  Sweepers — This  circu'-^r 
illustrates  and  describes  the  Austin  Mo- 
tor Sweeper  made  by  the  Austin-Western 
Road  Machinery  Co.,  Wrigley  Building, 
Chicago,  Illinois.  It  would  be  of  direct  in- 
terest to  many  municipal  and  county 
ofhcials.  The  design  of  the  sweeper  is 
illustrated     and     described     and     several 


views  showing  it  in  operation  are  pre- 
sented. 


BRITON  CALLS  OUR  ROADS  NAR- 
ROW AND  DANGEROUS 

Alfred  Dryland,  Chief  Engineer  for  Mid- 
dlesex County,  England,  recently  came  to 
this  country  for  a  six  weeks'  inspection 
of  highways.  His  comments  are  of  inter- 
est, as  for  example:  "Road-building  is 
making  great  progress  in  America,  but 
the  great  weakness  in  your  system  is 
your  partial  development  of  width.  Little 
attention,  also,  seems  to  be  paid  to  the 
edge  of  the  road.  There  is  a  large  mile- 
age of  roads  that  are  not  up  to  date. 
You  have  an  enormous  area  to  develop. 
I  have  traveled  more  dangerous  roads  in 
the  vicinity  of  New  York  than  in  my  en- 
tire 40  years  of  experience  in  England. 
Your  roads  are  dangerous,  because  the 
paved  widths  are  too  narrow  for  the 
amount  of  traffic  they  bear.  There  should 
be  a  minimum  width  of  30  ft.  of  pave- 
ment, affording  room  for  at  least  three 
vehicles  to  pass.  The  United  States, 
however,  is  developing  excellent  pave- 
ments. It  is  only  a  question  of  time  and 
money  until  you  will  lead  the  world,  both 
in  the  quantity  and  quality  of  your 
roads." 


THE  RESPONSE  OF  SCRANTON,  PA. 

To  the  Editor: 

I  have  read  your  editorial:  "Building 
or  Breadlines,"  in  your  September  issue, 
and  I  take  great  pleasure  in  saying  that 
your  article  hits  the  nail  on  the  head. 
Although  we  are  fairly  prosperous  in  the 
anthracite  coal  fields,  I  have  called  a 
meeting  for  the  purpose  of  discussing  the 
question  of  unemployment  and  have  sent 
invitations  to  the  following  officials  and 
business  men  to  be  present:  All  city  offi- 
cials, county  officials  and  school  board 
officials  who  have  charge  of  appropriating 
money  for  public  uses;  the  president  of 
our  Board  of  Trade,  the  presidents  of  the 
Rotary  Club  and  Kiwanis  Club,  the  presi- 
dents of  our  largest  banks,  the  publishers 
of  our  daily  papers  and  other  business 
men  whom  I  know  will  give  their  best 
advice  on  the  question  of  unemployment. 
Very  truly  yours, 
ALEXANDER  T.  CONNELL.  Mayor, 
Oct.  10,  1921.  Scranton,  Pa. 
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EDITORIAL 


ARE  WATER  DEPARTMENTS  AND 

COMPANIES  LIABLE  FOR  FIRE 

LOSSES  WHEN  WORKS  DO 

NOT  FUNCTION  PROPERLY 

Of  vital  interest  to  every  water  utility 
In  Indiana,  wliether  privately  or  publicly 
owned,  and  of  great  interest  and  concern 
to  every  water  works  and  other  public 
utility  man  in  the  entire  country  Is  the 
New  Albany  (Ind.)  water  works  case 
which  has  passed  through  the  Appellate 
Court  with  a  decision  against  the  utility, 
and  in  which  the  Supreme  Court  of 
Indiana  has  been  asked  to  take  jurisdic- 
tion. 

Very  briefly,  the  New  Albany  Water 
Works  was  sued  for  $25,000  damages  on 
account  of  a  fire  loss  which,  it  is  con- 
tended, could  not  have  occurred  but  for 
the  fact  that  a  fire  hydrant,  immediately 
across  the  street  from  the  damaged  prop- 
erty was  out  of  order.  The  lower  court 
was  not  in  sympathy  with  the  claim 
against  the  utility  and  the  case  was  car- 
ried to  the  Appellate  Court  which  held 
in  favor  of  those  who  suffered  the  fire 
loss.  The  utility  then  filed  a  petition  ask- 
ing the  Supreme  Court  to  take  jurisdiction 
and  several  briefs  in  support  of  the  peti- 
tion for  transfer  to  the  Supreme  Court 
have  been  filed,  by  permission  of  the 
Court,  of  course,  by  attorneys  for  both 
publicly  and  privately  owned  water  utili- 
ties in  Indiana. 

It  seems,  therefore,  that  if  the  views 
of  the  Appellate  Court  are  sustained  by 
the  Supreme  Court,  not  only  private 
water  companies  but  municipal  water  de- 
partments as  well  will  be  subject  to  dam- 
age suits  whenever  there  is  a  fire  loss 
and  a  suggestion  is  made  that  some  part 
of  the  water  works  system  was  not  func- 
tioning properly,  thus  contributing  to  the 
extent  of  the  fire  loss.  In  other  words, 
if  this  view  prevails,  all  Indiana  water 
utilities  will  find  themselves  in  the  fire 
insurance  business,  so  far  as  liabilities 
are  concerned,  but  without  collecting  any 
premiums  or  fees  for  assuming  such 
risks.  Is  it  any  wonder  Indiana  water 
works  men  are  disturbed  at  the  possi- 
bilities inherent  in  such  a  state  of  legal 
opinion? 

The  utility  under  discussion  formerly 
operated  under  a  franchise  gianted  by  the 
city,  but  sometime  before  the  fire  in  ques- 
tion  occurred,  surrendered    its   franchise 


to  the  city  and  received  an  indeterminate 
permit  to  operate  under  the  Indiana  State 
Public  Utilities  Act  and  to  render  the 
same  service  as  provided  for  in  the  orig- 
inal franchise,  including  fire  hydrant  serv- 
ice. Now  it  is  conceded  by  all  parties  that 
under  the  common  law  as  interpreted  by 
the  Indiana  Supreme  Court,  as  well  as 
by  the  courts  of  other  jurisdictions,  there 
was  no  liability  to  the  individual  citizen 
of  the  municipality  for  the  reason  that 
there  was  no  privity  of  relation  between 
the  citizen  and  the  utility.  The  question 
of  the  common  law  liability  has  not. 
therefore,  been  involved  in  this  case  and 
the  utility's  liability,  if  any,  comes  under 
the  provisions  of  the  State  Public  Service 
Act. 

The  State  Public  Service  Act  provides, 
among  other  things,  that  when  a  utility 
surrenders  its  franchise  and  receives  by 
operation  of  law  in  lieu  thereof  an  inde- 
terminate permit  to  operate,  the  permit 
is  held  under  all  the  terms,  conditions  and 
limitations  of  the  Act.  The  Act  also  pro- 
vides (Sec.  7)  that  every  public  utility 
is  required  to  furnish  reasonably  ade- 
quate service  and  facilities.  Section  116 
of  the  Act  provides:  "If  any  public  utility 
shall  do  or  cause  to  be  done,  or  permit 
to  be  done  any  matter,  act  or  thing  in 
this  Act  prohibited  or  declared  to  be  un- 
lawful, or  shall  omit  to  do  any  act.  mat- 
ter or  thing  to  be  done  by  this  Act,  such 
public  utility  shall  be  liable  to  the  per- 
son, firm  or  corporation  injured  thereby 
in  the  amount  of  the  damage  sustained 
in  consequence  of  such  violation." 

The  utility  claims  that  the  Public  Serv- 
ice Law  does  not  provide  for  any  liability 
of  a  public  utility  that  did  not  exist  prior 
to  its  enactment,  while  it  is  contended 
by  the  other  party  to  the  suit  that  by 
passage  of  the  Act  Indiana  has  funda- 
mentally changed  the  law  governing  Pub- 
lic Service  Corporations,  and  that  under 
the  Act  the  management  and  control  of 
such  corporations  has  been  taken  over 
by  the  State  and  by  statutory  enactment 
the  State  has  determined  the  obligations, 
duties,  rights  and  liabilities  of  such  cor- 
porations, not  only  to  the  State  and  the 
municipality  in  which  they  operate,  but 
to  the  general  public  and  the  Individual 
intended  to  be  served  by  such  Public 
Service  Corporation,  and  that  by  such 
enactment  a  liability  has  been  created 
where  none  theretofore  existed. 

The  judge  of  the  Appellate  Court  who 
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pronounced  the  decision  against  the 
utility,  in  the  course  of  his  decision,  said: 
"Recognizing  as  we  must,  that  before  the 
passage  of  such  Public  Service  Act  there 
was  no  liability  on  the  part  of  the  public 
service  utility  to  an  inhabitant  of  a  city 
within  which  such  corporation  was  oper- 
ating under  a  franchise  for  injuries  suf- 
fered by  such  inhabitant  because  of  the 
negligent  acts  of  such  public  service 
utility,  we  are  wholly  unable  ta  interpret 
the  sections  aforesaid,  Nos.  7  and  116,  of 
the  Public  Service  Act,  so  as  to  make 
them  simply  an  enactment  of  the  common 
law  principle  theretofore  established  and 
by  such  interpretation  thereby  make  the 
provisions  aforesaid  an  absolute  nullity. 
By  the  use  of  language  so  plain  of  under- 
standing and  so  easy  of  interpretation, 
we  must  hold  that  the  legislature  in- 
tended thereby  to  change  the  law  so  as 
to  create  a  liability  that  did  not  thereto- 
fore exist,  and  it  has  created  a  liability 
in  favor  of  the  individual  injured  because 
of  the  negligence  of  such  public  service 
utility  in  failing  to  furnish  reasonably 
adequate  service  of  water  for  fire  pro- 
tection." 

Sections  7  and  116  of  the  Indiana  Act 
are  substantially  copied  from  correspond- 
ing sections  of  the  Wisconsin  Act  except 
that  the  Wisconsin  Act  provides  for 
treble  damages  and  was  interpreted  by 
the  Wisconsin  Supreme  Court  to  be  penal 
and  hence  covering  only  wilful  breaches 
of  duty,  or  breaches  in  which  there  is 
some  element  of  wilfulness,  wantonness 
or  evil  design.  The  Indiana  Appellate 
Court  calls  attention  to  the  omission  of 
the  word  "treble"  in  the  Indiana  Act 
"thereby  making  the  trespassing  corpora- 
tion liable  to  the  person,  firm  or  corpora- 
tion injured  only  in  the  amount  of  dam- 
ages sustained  in  consequence  of  its  vio- 
lation of  the  law." 

This  significant  statement  is  embodied 
in  the  decision  of  the  Appellate  Court: 
"The  question  involved  was  the  interpre- 
tation of  the  statute,  and  we  must  confine 
ourselves  to  its  interpretation  as  it  is 
written,  and  if  when  so  interpreted  it 
seems  to  inflict  undue  hardship  upon  the 
parties  affected  thereby,  that  is  a  matter 
for  the  future  consideration  of  the  legis- 
lative department  of  the  State." 

The  utility  has  asked  the  Indiana  Su- 
preme Court  to  take  jurisdiction  in  the 
case  and  render  a  decision  in  the  prem- 
ises on  the  grounds  that  the  Appellate 
Court  in  its  decision  overrules  ruling 
precedents  of  the  Supreme  Court  and 
erroneously  decides  a  new  question  of 
law.    As  stated,  several  briefs  liave  been 


filed  by  "friends  of  the  court"  and  others 
may  be  filed  if  it  is  felt  all  points  have 
not  already  been  covered. 

Of  course  this  magazine  has  no  way  of 
knowing  whether  the  Supreme  Court  will 
take  jurisdiction  in  the  case  or  not  and 
if  it  does  what  its  decision  will  be.  But 
this  much  is  evident  to  all:  The  opinion 
of  the  Appellate  Court,  if  upheld,  will 
create  an  intolerable  and  hazardous  situ- 
ation for  every  water,  or  similar  public 
utility,  in  the  State  of  Indiana.  Moreover, 
as  all  the  State  public  service  laws  are 
fundamentally  much  alike,  a  final  adverse 
decision  in  Indiana  is  bound  to  make 
expensive  trouble,  when  cited  as  a  prece- 
dent, for  public  utilities  in  other  states. 
The  case,  therefore,  is  of  national  im- 
portance. 

This  case,  based  on  the  condition  of  a 
fire  hydrant,  ideally  illustrates  the  im- 
practicability of  assuming  such  liabilities 
as  the  Appellate  Court  reads  into  the  In- 
diana Act.  Every  water  works  man 
knows  that  the  use  of  fire  hydrants  for 
unauthorized  purposes  is  a  verji  difficult 
thing  to  control.  A  water  department  or 
company  may  leave  a  hydrant  in  perfect 
condition  when  along  comes  an  employee 
of  the  Street  Department,  or  a  contrac- 
tor's foreman,  and  opens  the  hydrant. 
He  may  injure  the  mechanism  of  the  hy- 
drant in  closing  it,  or  may  not  completely 
close  it  and  it  fills  with  water  and  freezes. 
Revolving  nuts  are  sometimes  turned  the 
wrong  way  and  broken,  or  so  battered  by 
pipe  wrenches  that  standard  wrenches, 
when  later  applied,  will  not  open  the  hy- 
drant. Practically  speaking,  it  is  an  ab- 
surdity to  hold  utilities  legally  respon- 
sible for  such  common  occurrences  as 
these  which  cannot  be  entirely  eliminated 
by  painstaking  routine  inspection. 

No  time  should  be  lost  in  planning 
amendments  to  State  public  service  acts, 
where  they  are  needed  to  restore  and 
safeguard  the  original,  common  law 
rights  of  public  utilities,  and  these 
amendments  should  be  enacted  into  law 
at  the  earliest  possible  moment;  for  so 
long  as  there  are  courts  who  are  at  all 
likely  to  view  this  matter  as  the  Indiana 
Appellate  Court  has  done,  such  provisions 
as  are  contained  in  Section  116  of  the 
Indiana  Act  are  a  menace  to  the  existence 
of  public  utilities.  Such  legal  decisions 
will  make  the  ownership  of  public  utilities 
so  hazardous  that  communities  as  well 
as  private  business  corporations  may 
well  decline  to  engage  in  such  enter- 
prises. The  menace  of  such  decisions 
must  therefore  be  removed  by  amending 
the  basic  laws. 
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BITUMINOUS     CONCRETE     PAVE- 
MENT BETWEEN  INDIANAPOLIS 
AND  GREENWOOD,  IND. 

By  G.  R.  Harr,  Office  Engineer,  and  R.  E. 
isimpson^  Project  Engineer,  in  charge  of 
conntruction  o/  this  Project,  Indiana  State 
Hiyhxrtni  Commission,  State  House,  Indi- 
anapolis, Ind. 

Although  estimates  are  made  and  bids 
are  received  by  the  Indiana  State  High- 
way Commission  for  three  types  of  hard 
surfaced  pavements  on  every  road  im- 
proved by  it,  in  but  two  instances  have 
roads  been  constructed  with  Bituminous 
Concrete.  One  of  these  is  that  part  of 
the  Michigan  Road  between  South  Bend 
and  the  Micliigan  State  Line  and  the 
other  is  the  Madison  Road  between  In- 
dianapolis and  Greenwood,  a  part  of  the 
Jackson  Highway,  known  as  State  Road 
No.  1,  Sections  A  and  B. 

Surveys  were  made  and  plans  partially 
prepared  by  the  first  commission  which 
was  organized  under  the  1917  law.  When 
the  commission  was  reorganized,  in  May, 
1919,  the  plans  for  the  Madison  road  were 
revised  and  rushed  to  completion.  In  the 
preparation  of  these  plans  it  was  in- 
tended that  the  old  macadam  roadbed 
should  be  used  as  a  foundation  for  the 
new  pavement  wherever  possible.    Conse- 


quently the  excavation  was  rather  light, 
averaging  3,150  cu.  yds.  per  mile. 

At  the  first  letting  held  by  the  com- 
mission the  contract  for  the  improvement 
of  this  road  was  awarded  to  the  Marion 
County  Construction  Company,  Indianap- 
olis, Ind.,  the  only  bidders,  for  a  Bitumi- 
nous Concrete  Pavement.  This  pavement 
consisted  of  a  6  in.  concrete  base  course, 
1  in.  binder  course,  and  a  \V2  in.  wearing 
course.  The  contract  was  awarded  on 
July  19,  1919.  and  construction  was 
started  a  few  days  later. 

Central  Mixing  Plant  Used  at  Outset 
The  contractor's  scheme  of  construc- 
tion was  to  begin  at  the  north  end  of  the 
project,  the  south  corporate  limits  of  In- 
dianapolis, and  work  south.  A  central 
mixing  plant,  for  the  construction  of  the 
concrete  base,  was  erected  about  two 
miles  south  of  the  city,  to  which  mate- 
rials were  to  be  brought  by  truck  and 
the  concrete  was  to  be  transported  to 
the  grade  in  other  trucks.  For  this  pur- 
pose five  2Voton  Nash  Quad  trucks  were 
rented  from  the  commission.  As  soon 
as  suflRcient  base  was  laid  to  permit  the 
asphalt  plant,  which  was  located  in  In- 
dianapolis, to  operate  continuously  for  a 
few  weeks  it  was  intended  to  lay  the 
surface,  starting  at  the  southern  extrem- 
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ity  of  the  base  and  work  north.  The 
bituminous  concrete  was  to  be  hauled 
from  the  plant  in  5  ton  trucks  owned  by 
the  contractor,  the  average  haul  being 
about  seven  miles. 

Bonding  Binder  and  Base 

Considerable  trouble  was  had  in  find- 
ing a  local  gravel  plant  that  could  furnish 
material  which  would  meet  the  specifi- 
cations for  mechanical  analysis  and  work 
on  the  base  course  was  not  started  until 
Oct.  13,  1919.  Meanwhile  the  contractor 
had  completed  the  cross  drain  culverts 
and  grading  for  a  distance  of  about  two 
miles  south  of  the  north  end  as  well  as 
considerable  grading  further  south. 
About  2,500  lin.  ft.  of  base  was  built.  It 
was  found  that  tamping  the  concrete  with 
a  tamp  having  a  smooth  face  left  the 
base  too  smooth,  for  a  good  bond  between 
it  and  the  binder  course,  so  several  rein- 
forcing bars  were  fastened  across  the 
face  and  the  desired  roughness  given  the 
base  with  it.  Construction  was  continued 
until  Nov.  22nd,  when  work  was  closed 
down  for  the  winter. 

Central  Mixing   Plant   Discarded 

During  the  winter  the  contractor  made 
arrangements  to  use  crushed  stone  for 
coarse  aggregate  and  as  the  progress 
with  the  central  mixing  plant,  on  the 
construction  of  the  base  course,  had  not 
been  what  was  desired,  they  decided  to 
abandon  it  and  use  another  construction 
scheme.  Stock  piles  of  stone  and  sand 
were  distributed  at  intervals  of  500  ft. 
along  the  finished  grade.  An  18E  Koeh- 
ring  Paver  was  obtained  and  when  the 
construction  season  of  1920  was  opened 
the  aggregates  were  loaded  into  two- 
wheeled  one-horse  dump  carts  in  the 
proper  proportions,  hauled  and  dumped 
into  the  skip  of  the  mixer.  Cement  was 
brought  in  sacks  from  storehouses  on  a 
light  truck  and  was  dumped  directly  into 
the  skip.  As  the  crushed  stone  was  dif-. 
ficult  to  handle  with  shovels,  a  Keystone 
Skimmer  which  had  been  used  in  making 
the  grade  was  tried  out  at  the  stone  stock 
piles  and  very  satisfactory  results  were 
obtained  using  it  to  load  the  stone. 

The  concrete  base  Is  6  ins.  in  thick- 
ness at  all  points,  the  sub-grade  being 
given  the  same  crown  as  the  pavement. 
A  curb  6  ins.  wide  and  2%  ins.  in  depth 
is  built  on  each  side  of  the  base.  This 
curb  was  built  monolithic  with  the  base, 
although  the  mix  for  the  base  is  1:3:6 
while  that  for  the  curb  is  1:2:3.  The 
total  width  of  the  pavement  is  18  ft.  and 
the  pavement  is  given  a  crown  of  2  ins. 
The  Bituminous  Surface 

On  May  3,  1920,  the  laying  of  the  bitu- 


minous surface  was  begun.  This  con- 
sisted of  1  in.  of  closed  binder  and  1%  in. 
of  surface,  a  Topeka  type  of  asphalt  con- 
crete. This  first  run  was  made  with 
Trinidad  asphalt,  although  Aztec  Mexican 
oil  asphalt  was  used  on  some  other  runs. 
No  more  binder  was  laid  in  one  day  than 
could  be  covered  by  the  following  day's 
rim  of  surface  course.  A  sketch  of  the 
layout  of  Bituminous  plant  used  for  this 
work,  shown  herewith,  was  a  very  well 
arranged  and  eflicient  plant. 

Transportation  difiSculties  and  ineffi- 
cient labor  common  to  all  construction 
work  during  the  1920  season  retarded  the 
progress  of  the  work  so  that  the  end  of 
the  season  found  the  contract  only  74 
per  cent  complete.  A  feature  of  last 
year's  construction  was  the  last  run  of 
surface  laid  in  the  first  week  in  Decem- 
ber with  a  haul  of  7%  miles.  In  spite 
of  the  low  temperature  and  long  haul, 
this  run  was  closed  even  better  than 
some  of  the  surface  laid  earlier  in  the 
season.  This  was  due  to  the  eflicient 
work  of  the  men  both  at  the  plant  and  on 
the  road. 

All  grading  was  completed  before  the 
construction  season  opened  up  in  1921 
and  rapid  progress  was  made  with  the 
base  course  when  the  work  was  started. 
This  year,  with  more  efficient  labor  and 
better  transportation,  the  true  efficiency 
of  the  scheme  of  construction  was  dem- 
onstrated. An  Indianapolis  plant  was 
able  to  furnish  satisfactory  gravel  and 
the  last  part  was  constructed  with  it  as 
the  coarse  aggregate.  The  last  surface 
was  laid  on  June  30th  and  the  road  was 
immediately  opened  to  traffic. 
Cost 

This  project  is  7.307  miles  in  length, 
constructed  at  a  cost,  exclusive  of  bridges 
over  20  ft.  clear  span,  of  $284,065.48.  Two 
bridges  of  over  20  ft.  clear  span  were 
constructed  under  separate  contracts  at  a 
cost  of  ?14,768.12.  This  added  to  the  cost 
of  the  road  makes  a  grand  total  of  $298,- 
833.60.  Average  cost  per  mile,  including 
bridges,  $40,896.89;  exclusive  of  bridges, 
$38,721.30. 


USING  SEWAGE  SLUDGE  GAS  FOR 
POWER  PURPOSES 

The  possibilities  of  sewage  sludge  gas 
as  a  driving  power  were  discussed  before 
the  Engineering  Section  of  the  British 
Association  meeting  at  Edinburgh  re- 
cently by  Mr.  John  D.  Watson,  engineer 
to   the  Birmingham,  Tame  and  Rea  Dis- 
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trict  Drainage  Board,  and  reported  in  The 
Surveyor  of  London,  as  follows: 

At  Birmingham,  said  Mr.  Watson,  re- 
cent experiments  had  shown  that  it  was 
practicable  and  economical  to  drive  a 
suction  gas  engine  with  gas  derived  from 
sewage  sludge.  That  organisms  acting  on 
decaying  vegetable  had  contributed  to  the 
formation  of  gas  capable  of  being  put  to 
use  was  not  unknown  to  the  scientific 
world,  but,  suggested  the  speaker,  to  em- 
ploy gas  emanating  from  sewage  sludge 
to  drive  plant  which  formed  an  essential 
part  in  an  installation  for  the  purification 
of  sewage  was  an  achievement  calculated 
to  interest  the  economist. 

Mr.  Watson  pointed  out  that  the  volume 
of  wet  sludge  dealt  with  at  Birmingham 
was  not  less  than  400,000  tons  per  annum. 
Similar  volumes  were  sent  out  to  sea  from 
Glasgow  and  Manchester,  and  correspond- 
ingly less  from  Dublin  and  Southampton, 
but  from  London  not  less  than  2,000,000 
tons  were  shipped  every  year.  He  esti- 
mated that  from  Birmingham  alone  9,000 
tons  of  dry  solid  matter  were  available  to 
produce  320,000.000  cu.  ft.  of  gas,  which 
was  equal  to  16,000,000  horse-power  hours, 
taking  20  cu.  ft.  per  brake  horse-power, 
which  was  equivalent  to  4,400  horse-power 
per  day  of  10  hours.  If  one  were  to  be 
guided  by  the  yield  of  gas  from  sewage 
at  Parramatta,  New  South  Wales,  these 
power  estimates  would  be  considerably 
higher,  but  even  after  allowing  for  errors 
in  calculations  the  volumes  of  sludge 
capable  of  being  gassified  in  our  great  cit- 
ies were  startling.  What  was  possible  in 
a  climate  like  Australia's,  however,  was 
not  necessarily  obtainable  in  the  British 
Isles,  and  he  therefore  confined  himself 
to  facts  and  experience  obtained  from 
Birmingham  sewage  and  the  experimental 
station  which  formed  part  of  an  auxiliary 
work  In  course  of  construction  at  Cole 
Hill,  where  neither  electric  nor  coal-gas 
mains  were  available  for  power. 

The  plant  was  designed  to  give  25 
brake  horse-power  for  a  working  period 
of  six  hours  per  day.  It  was  working 
under  many  disadvantages  at  present, 
which  would  not  have  been  the  case  had 
there  been  more  knowledge  of  the  sub- 
ject available  when  the  plant  was  de- 
signed and  more  confidence  in  the  ulti- 
mate success  of  the  experiment.  For  in- 
stance, the  gas  holder,  which  was  an  es- 
sential feature  of  a  smooth  working  plant 
where  gases  of  varying  quantity  had  to 
be  evenly  diffused,  was  not  yet  erected, 
its  erection  having  been  delayed  until  the 
result  of  the  experiment  justified  the  ex- 
pense. 


Notwithstanding  drawbacks,  the  mate- 
rial fact  arising  out  of  the  experiment 
was  the  successful  trial  run  of  the  engine 
and  pump  and  the  low  cost  of  gas  produc- 
tion. The  engine  was  a  standard  town 
gas  engine,  capable  of  giving  34  brake 
horse-power  maximum  with  town  gas  hav- 
ing a  calorific  of  500  to  .'iSO  B.  T.  units, 
and  judging  from  the  experience  already 
obtained  there  was  every  reason  to  ex- 
pect gas  of  a  higher  calorific  value, 
probably  650  to  700  B.  T.  U.  Given  a 
regular  supply  of  gas  perfectly  satisfac- 
tory results  were  assured,  and  it  might 
be  assumed  that  the  engine  would  require 
no  more  attention  than  the  standard  gas 
engine  working  on  town  gas. 

It  was,  remarked  Mr.  Watson,  in  con- 
clusion, too  early  to  dogmatize  upon  what 
were  the  most  favorable  conditions,  but  it 
was  the  duty  of  every  local  authority  in 
these  days  of  enforced  economy  to  see 
that  the  gas  that  had  hitherto  been  dis- 
posed of  as  something  which  was  of  less 
than  no  value  was  utilized  when  possible 
and  practicable. 


USE   OF    DRAINAGE    WELLS    ON 

HIGHWAY  CONSTRUCTION  IN 

NEW  MADRID  COUNTY,  MO. 

By  'Edwin  S.  Austin,  Secretary,  State  High- 
way/   Department,    State    House, 
Jefferson  City,  Mo. 

Building  roads  in  Missouri  requires  the 
solution  of  more  types  of  engineering 
problems,  perhaps,  then  in  any  other  state. 
Because  of  its  peculiar  topography,  high- 
way building  necessarily  takes  on  diflRcul- 
ties  of  mountain  construction,  and  on  the 
prairie  land  a  different  construction  is  re- 
quired. The  flat  country  in  Southeast  Mis- 
souri requires  the  solution  of  even  more 
difficult  problems  in  road  building.  Par- 
ticularly is  this  true  on  a  new  road  now 
under  construction  in  New  Madrid  County. 

New  Madrid  is  the  oldest  settled  county 
in  the  state,  and  was  the  center  of  what 
was  known  as  the  "New  Madrid  Earth- 
quake," which  destroyed  many  lives,  150 
years  ago.  This  land  is  of  peculiar  forma- 
tion, and  until  drainage  ditches  were  con- 
structed the  land  itself,  in  many  parts  of 
these  counties,  was  covered  mostly  with 
swamps.  The  construction  of  the  drain- 
age ditches  eliminated  the  swamps,  and 
resulted  in  the  formation  of  large  tracts 
of  almost  level  land  for  miles  and  miles, 
as  rich  as  any  land  in  the  valley  of  the 
Nile.  The  soil  is  composed  of  rich  loam, 
in  which  at  intervals  are  what  is  known 
as  "Sand  Blows." 
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South  of  Sikeston,  in  Scott  County,  and 
through  New  Madrid  County,  is  a  ridge  of 
land  that  is  hardly  discernable  without 
the  use  of  instruments.  The  surface  of 
this  ridge  is  perhaps  10  ft.  higher  than 
the  surrounding  country.  It  extends  for 
many  miles,  and  takes  the  name  of  "Sike- 
ston Ridge."  It  has  an  average  width  of 
two  miles,  and  it  is  right  down  the  center 
of  the  ridge,  south  of  Sikeston,  to  New 
Madrid,  a  distance  of  some  20  miles,  that 
a  road  is  now  being  constructed. 

The  road  itself  is  part  of  the  "King's 
Highway,"  and  will  be  one  of  the  most 
Important  thoroughfares  of  the  state 
after  it  is  hard  surfaced.  At  present  it 
Is  a  gravel  project  16  ft.  wide.  The  con- 
tract price  was  at  the  rate  of  $9,735  per 
mile,  and  the  total  cost  will  be  $189,839.76 
when  completed. 

Drainage  Presents  Greatest  Difficulty 

The  particular  feature  of  this  road,  and 
the  greatest  problem  which  had  to  be 
solved  in  its  construction,  was  the  matter 
of  drainage.  Owing  to  the  level  surface 
of  the  ridge  it  was  impossible  to  carry 
off  the  water  in  any  other  way  than  to 
construct  what  is  known  as  "wells"  at  in- 
tervals on  both  sides  of  the  road.  These 
wells  are  built  of  36  in.  vitrified  pipe, 
placed  in  the  ground  to  a  depth  varying 
from  17  to  20  ft.  At  that  distance  a 
coarser  sand  is  found,  and  the  water, 
when  it  reaches  there,  is  dissipated,  and 
taken  up  in  quantities.  There  are  some 
20  or  30  of  these  wells  in  the  20  miles 
of  construction,  and  the  water  flows  to 
the  points  where  the  wells  are  located 
and  disappears.  This  method  of  disposing 
of  surface  water  had  been  in  vogue  in 
Southeast  Missouri  at  a  number  of  points 
for  a  great  many  years.  It  had  been 
found  that  it  was  the  most  satisfactory 
method  of  securing  proper  drainage  and 
the  disposal  of  surface  water.  So  far  as 
completed,  these  highway  wells  keep  the 
surface  of  the  ground  practically  clear 
of  water,  even  when  the  rains  are  severe. 

Outside  of  this  Southeast  Missouri  dis- 
trict such  methods  of  drainage  have  not 
been  undertaken  at  any  other  point  in 
the  state.  But  here,  in  the  flat  country, 
it  is  absolutely  necessary  to  make  some 
provision  for  drainage,  and  these  wells 
have  been  entirely  satisfactory,  and.  it  is 
believed,  will  prove  so  in  the  future. 

For  that  reason  this  20-niile  project  in 
New  Madrid  County  is  something  unu- 
sual in  the  way  of  surface  drainage  and 
an  interesting  problem  in  highway  con- 
struction. 


REVOLVING     SPRINKLERS     FEA- 
TURE NEW  SEWAGE  DISPOSAL 
PLANT  AT  LEBANON, 
IND. 

By  L.  A.  Geupel,  Director  of  Water  and  Sew- 
age Department,  Indiana  State  Board 
of  Health,  State  House,  Indianap- 
olis, Ind. 

The  sewage  of  Lebanon,  Ind.,  flows  into 
a  24-in.  tile  interceptor  and  empties  into 
Prairie  Creek.  Prairie  Creek  is  a  very 
small  stream  which  can  be  crossed  by  a 
single  step  in  dry  seasons.  The  sewage, 
about  500,000  gal.  per  day,  flowing  into 
the  small  stream  putrified  and  an  offen- 
sive odor  came  from  the  stream  for  many 
miles  below  Lebanon. 

Local  Conditions 

The  nuisance  created  became  so  bad 
that  in  February,  1914,  a  petition  was  sent 
the  State  Board  of  Health  stating  that 
"the  city  of  Lebanon,  in  Boone  County,  is 
discharging  and  is  permitting  to  be  dis- 
charged into  said  Prairie  Creek  the  sew- 
age from  the  city  and  is  thereby  mate- 
rially injuring,  for  domestic  use,  the  char- 
acter of  the  water  in  said  Prairie  Creek 
to  the  injury  of  the  public  health  and 
comfort." 

On  receipt  of  the  petition  an  investiga- 
tion was  made  by  the  Water  Works  and 
Sewage  Department  of  the  State  Board 
and  a  recommendation  made  that  "the 
city  of  Lebanon  be  ordered  to  abate  this 
nuisance  by  elsewhere  disposing  of  its 
sewage  or  by  the  construction  of  a  puri- 
fication plant."  An  order  was  issued  by 
the  State  Board  of  Health  on  October  9th, 

1914,  to  the  city  of  Lebanon  to  cease  the 
pollution  of  the  water  in  Prairie  Creek 
by  the  discharge  of  its  raw  and  unpurified 
sewage  and  to  make  an  order  waiving 
a  trial  and  hearing  before  the  State  Board 
of  Health.  The  records  show  that  on 
Nov.  9,  1914,  the  Common  Council  ac- 
knowledged service  of  notice  and  made 
an  order  waiving  its  right  to  trial  and 
hearing  before  the  State  Board  of  Health. 

On  June  29,  1915.  the  Secretary  of  the 
State  Board  of  Health  finding  that  the  or- 
der of  the  Board  had  not  been  carried 
out.  addressed  the  Attorney  General  of 
Indiana  advising  him  of  steps  taken  and 
requesting  his  legal  advice.     On  June  30, 

1915,  the  Attorney  General  replied  that 
since  the  order  had  not  been  complied 
with  by  the  city  of  Lebanon  he  would  take 
legal  action  at  once.  Records,  however, 
show  no  such  legal  action  to  have  been 
taken.  On  Nov.  13,  1919.  a  conference 
was  held  at  Lebanon  with  the  City  Attor- 
ney,  City  Clerk,  City  Engineer,  and  one 
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of  the  petitioners  and  tlie  information 
gained  was  that  at  this  time  the  city 
was  trying  to  buy  the  land  around  the 
outfall  of  the  sewer.  The  City  Council 
passed  a  resolution  directing  the  City 
Engineer  to  make  investigations  relative 
to  the  construction  of  a  sewage  plant  for 
the  city.  After  delay  caused  by  the  high 
prices  of  materials  and  labor,  Mr.  Charles 
Brossman,  Consulting  Engineer,  Indianap- 
olis, Ind.,  was  retained,  made  investiga- 
tions and  drew  up  the  plans  and  specifi- 
cations for  a  sewage  disposal  plant,  the 
construction  of  which  started  early  in  the 
year  1921. 

Essential  Features  of  the  Plant 
The  sewage  from  the  city  of  Lebanon 
flows  through  a  24-in.  tile  under  the  Penn- 
sylvania Railroad  fill   and   into  an   inter- 
cepting:  concrete   manhole,   where   it   can 


The  sewage  flows  from  the  pumps  into 
a  reinforced  concrete  distributor  trough 
through  three  tee  openings  in  the  pipe 
line  so  as  to  give  an  even  distribution 
in  the  trough.  From  the  trough  the  sew- 
age flows  through  six  12-in.  openings 
striking  on  an  inclined  baffle  built  across 
No.  1  concrete  sedimentation  basin  mak- 
ing an  even  flow  and  distribution  into  the 
first  basin.  The  sewage  in  No.  1  basin 
rises  to  a  certain  height  and  is  allowed 
to  flow  evenly  over  the  side  opposite  to 
distributor  trough  into  No.  2  basin  and 
from  No.  2  basin  flows  into  No.  3  basin. 
Between  No.  1  and  No.  2  basins  and  No. 
2  and  No.  3  basins  there  are  baffles  (wood 
construction)  so  as  to  retain  the  scum. 
There  are  also  gates  constructed  in  the 
baffles  through  which  the  scum  can  be 
conducted  from  one  basin  to  another. 


VIEW  OF  SPRINKLERS  ON  SEWAGE  FILTERS  AT  LEBANON,  IND.,  BEFORE 
BUILDING  WELLS   AROUND   THEM. 


either  be  led  by  shear  valve  control  into 
the  sewage  disposal  plant  or  by-passed  to 
the  creek  through  the  old  line.  As  the 
sewage  enters  the  disposal  plant  it  flows 
into  the  concrete  screen  chamber  where 
again  by  sluice  gate  control  it  may  be  by- 
passed to  creek  if  necessary.  The  sewage 
passing  through  an  inclined  bar  screen 
with  openings  about  1  in.  wide  is  pumped 
by  either  of  two  Midwest  motor  driven 
centrifugal  low  head  pumps  into  dis- 
tributor canal.  One  of  the  centrifugal 
pumps  is  piped  up  and  controlled  by 
valves  which  makes  it  possible  to  pump 
from  and  to  any  one  of  the  three  com- 
partment settling  tanks  or  from  and  to 
the  sludge  chamber.  A  third  suction  line 
is  placed  through  the  screen  chamber 
concrete  walls  for  use  with  a  future  pump 
and  is   blanked  in  the  pump   room. 


The  bottom  construction  of  the  concrete 
sedimentation  basins  is  an  inverted  pyra- 
mid, with  the  apex  down  which  is  the  low 
point  and  forms  the  sump  for  the  sludge 
line  suction.  Each  basin  also  is  con-, 
nected  so  the  sewage  can  be  pumped  out 
of  the  basin  without  breaking  the  scum 
or  pumping  sludge.  From  the  third  basin 
the  sewage  rises  through  adhesion  racks 
to  a  reinforced  concrete  canal  leading  to 
the  dosing  chamber. 

Adhesion    Raeks 

The  adhesion  racks  are  made  up  of 
wooden  grids  with  openings  about  %  in. 
wide.  The  racks  can  be  raised  so  that 
they  may  be  cleaned.  The  function  of 
the  racks  is  to  retain  any  floating  moss 
or  matter  carried  along  with  the  sewage. 

The  dosing  chamber  is  built  to  the  left 
of  No.   3  sedimentation   basin  and   has   a 
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flat  bottom  and  one  corner  of  it  forms  the 
inlets  to  two  syphons  with  a  connection 
for  the  third.  The  sludge  chamber  is 
.  built  to  the  left  of  No.  2  and  No.  3  sedi- 
mentation basin  and  has  the  same  bottom 
construction  as  sedimentation  basins  so 
that  the  sludge  may  be  pumped  in  or  out. 

Over  the  screen  chamber,  pump  room, 
three  sedimentation  basins,  sludge  cham- 
ber and  dosing  chamber  there  is  con- 
structed a  common  roof  frame  construc- 
tion covered  with  prepared  roofing. 

As  the  sewage  flows  from  the  syphons 
it  leaves  the  pumping  and  sedimentation 
building  thereby  having  completed  its 
first  treatment,  which  is  the  treatment 
and  action  performed  by  the  anaerobic 
bacteria. 


The  Filters 

The  sprinkler  filters  (two  in  number) 
are  constructed  of  reinforced  concrete, 
circular  in  form,  about  80  ft.  in  diameter 
intersecting  each  other.  The  under-drain 
system  consists  of  eight  main  laterals 
radiating  from  a  brick  receiving  manhole 
constructed  around  the  sprinkler  ma- 
chine. The  main  lateral  channels  are 
constructed  in  the  concrete  floor  draining 
to  the  center  manhole  and  are  covered 
with  split  tile  which  covers  also  the 
mouth  of  each  lateral.  The  laterals  are 
placed  18  ins.  apart  and  are  made  of  8-in. 
spilt  tile  imbedded  V2  in.  iu  the  concrete 
floor.  The  sprinkler  beds  are  built  up 
of  14  ins.  of  2-in.  sharp  rock  and  covered 
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VIEW    OF    TWO    SPRINKLING    FILTERS    AT    LEBANON,    IND..    SHOWING 
UNDER-DRAINS  AND  WELLS  IN  PLACE. 


Revolving  Sprinklers 

FYom  the  syphons  the  sewage  is  forced 
through  tile  lines  into  the  sprinklers. 
These  sprinklers  are  unique  as  they  op- 
erate revolving  and  spraying  the  filter 
beds  under  a  very  low  head  (2  ft.).  The 
sprinklers  are  of  galvanized  metal  con- 
struction and  are  manufactured  by  the 
Adams  Hydraulic  Limited,  London.  The 
sewage  flows  into  the  center  of  the  sprin- 
kler which  operates  in  a  water  seal  and 
flows  out  through  four  openings  from 
which  spray  pipes  lead  on  horizontal 
right  angular  axes  out  over  the  bed.  The 
spray  pipes  are  held  in  place  by  wire 
rope  guys  and  braces.  Three-sixteenth 
holes  on  one  side  equally  spaced  to  give 
good  distribution  over  the  width  of  the 
bed,  produce  the  centrifugal  force  which 
causes  the  sprinkler  to  revolve. 


with  4  ft.  4  ins.  of  1-in.  sharp  rock.  After 
the  sewage  is  sprayed  on  the  beds  It 
passes  through  5  ft.  6  ins.  of  gravel, 
through  the  tile  underdrams  back  to  the 
manhole  in  the  center  from  hence  by  an 
18-in.  tile  line  to  the  creek. 

The  inspection  showed  the  concrete 
work  smooth  and  hard.  Every  precau- 
tion was  taken  to  make  the  plant  water- 
tight and  difficulties  were  encountered 
due  to  part  of  the  plant  being  built  under 
the  ground  water  level. 

The  writer  is  indebted  to  Mr.  Charles 
Grossman,  Consulting  Engineer  on  the 
plant,  tor  courtesies  received  while  on 
his  visit  to  this  plant  and  also  for  the 
pictures  shown  herewith. 
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LANCASTER,  OHIO,  PAVES  ALLEYS 

WITH  BRICK  FROM  PAVEMENT 

BUILT  33  YEARS  AGO. 

By  Waller  W.   Graf,  City  Civil  Enpineer, 
Lancaster^  Ohio. 

The  city  of  Lancaster,  Ohio,  had  an  ex- 
perience with  vitrified  paving  briclv  this 
summer  that  thoroughly  demonstrates  the 
durability  of  this  wearing  surface  for 
heavy  trafhc  city  streets  and  country  high- 
ways. The  question,  "What  is  a  worn- 
out  brick?"  remains  unanswered  so  far 
as  our  experiences  are  concerned. 
Brick  Laid  in  ISSS 

In  the  spring  of  1888  the  city  paved 
South  Broad  street,  its  first  hard  surfaced 
thoroughfare,  with  2i/2x4x8  in.  vitrified 
brick  on  an  8  in.  local  gravel  foundation 


All  traffic  seemed  to  travel  In  one  path 
as  on  a  country  dirt  road  from  the  day 
the  pavement  was  laid.  A  street  car  track 
divides  the  52  ft.  roadway  down  the  cen- 
ter. As  was  the  practice  in  that  early 
day,  the  street  was  built  with  an  unnec- 
essarily high  crown  and  this  also  tended 
to  keep  traffic  in  the  beaten  path.  The 
result  of  this  was  that  all  weight,  impact 
and  wear  and  tear  was  centralized  instead 
of  being  distributed  over  the  entire  pave- 
ment. 

Repaying  Ordered 

With  the  unexpected  increase  in  heavy 
motor  traffic  in  recent  years  the  gravel 
base  as  constructe.d  proved  unequal  to  the 
task,  and  the  pavement  became  rough  in 
the  tracks  made  by  the  traffic.  Repr.ving 
was  ordered. 


VIEWS    OF    ALLEYS    IN    LANCASTER,    OHIO,    PAVED    WITH    BKIOK    TAlvE.N 
FROM  A   STREET   PAVEMENT   33    YEARS    OLD. 


and  a  IVi  in.  sand  cushion  with  bitumi- 
nous filler. 

It  is  said  by  old  residents  that  neither 
the  gravel  base  nor  the  sand  cushion  was 
rolled,  but  that  the  brick  were  placed  on 
a  loose  foundation  and  rolled  with  a  wood- 
en roller  weighted  down  with  pig  iron. 

This  street  has  had  probably  the  heav- 
iest traffic  in  the  city.  All  of  the  freight 
for  several  large  manufacturing  plants, 
one  a  heavy  castings  foundry,  has  been 
hauled  over  Broad  street  for  the  last  33 
years.  Traffic  was  particularly  heavy 
during  the  world  war. 


When  the  work  was  begun  the  engi- 
neering department  had  no  idea  that  the 
old  brick  would  be  of  any  value  and  a 
steam  shovel  was  started  through  them. 
Upon  cutting  into  them  it  was  discovered 
that  those  brick  in  the  traffic  tracks,  al- 
though worn  down  in  some  instances  to 
not  more  than  1  in.  in  thickness,  re- 
mained unbroken,  which  speaks  very 
well  for  brick  as  a  type  of  pavement  for 
heavy  traffic. 

Property  Owmrn  Want  Old  Brick  for 
Use  in  Alleys 

It  was  also  discovered   that  by  far  the 
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larger  number  of  brick  still  were  in  ex- 
cellent condition.  These  were  ordered 
piled  up  along  the  street  by  Service  Di- 
rector Ernest  Rowles.  Very  soon  there 
came  a  demand  from  property  owners 
who  wanted  the  used  brick  for  the  pur- 
pose of  paving  alleys. 

The  city  offered  to  furnish  the  brick 
to  property  owners  who  would  agree  to 
pave  an  alley  of  at  least  one  block  in 
length.  Very  soon  the  demand  far  ex- 
ceeded the  supply  and  the  brick  were  all 
hauled  away  before  the  contractor  had  an 
opportunity  to  pile  them  alongside  the 
street.  The  property  owners  sent  their 
own  teams  and  trucks,  assorted  the  brick 
as  they  were  torn  up,  and  hauled  them 
away. 

Mr.  Carl  Garllng,  a  local  contractor, 
was  hired  by  the  property  owners  to  do 
the  construction  work  and  the  city  engi- 
neering department  furnished  the  neces- 
sary engineering  without  cost.  The  con- 
tractor did  the  work  on  a  cost-plus  basis 
which  was  pro-rated  on  the  abutting  prop- 
erty according  to  the  frontage  on  the 
alley. 

The  Alley  Pavements 

The  type  of  construction  was  as  fol- 
lows: 5  in.  rolled  gravel  foundation,  2  in. 
sand  cushion  and  sand  filler.  The  worn 
side  of  the  brick  was  turned  down,  leav- 
ing the  smooth  side  for  the  wearing  sur- 
face. With  an  average  of  about  1  ft.  of 
grading  to  do,  the  cost  per  abutting  foot 
was  about  60  cts.  for  a  9-ft.  alley.  Five 
squares  of  city  alleys  were  paved. 

It  is  the  opinion  of  this  department 
that  the  improvement  is  good  for  50 
years  under  alley  traffic  conditions.  This 
would  mean  a  service  life  for  the  brick 
of  83  years.  We  were  informed  the  other 
day  that  all  of  the  old  brick  have  been 
spoken  for  in  case  we  repave  any  more 
brick  streets. 


HIGHWAY  ILLUMINATION  ON  AL- 
BANY-SCHENECTADY ROAD 

By    C.    n.    Huntley,    General    Office,    General 
Electric    Co.,    Schenectady,   N.    Y. 

The  danger  of  glaring  automobile  head- 
lights to  motorists,  to  pedestrians  and  to 
the  drivers  of  horse-drawn  vehicles  has 
long  been  apparent.  Continued  reports  of 
accidents  due  to  this  cause  show  how 
great  the  menace  is.  How  to  overcome 
It  has  been  one  of  the  principal  problems 
confronting  those  anxious  to  promote  the 
safety  of  highway  travel  and  reduce  the 
shocking  number  of  casualties  that  figure 
so  constantly  in  the  news  columns. 

A  new  lighting  system  for  highways  has 


been  devised  by  the  General  Electric  Com- 
pany; and,  tried  out  under  exceptionally 
exacting  conditions,  it  has  proved  a  solu- 
tion of  the  problem  according  to  those 
who  have  observed  its  effects — and  this 
number  includes  motorists,  pedestrians, 
engineers  and  people  living  along  the 
roadway  where  it  has  been  installed. 
Essential  Feature  of  Lighting  System 
Its  essential  feature  is  a  nest  of  three 
parabolic  reflectors,  one  inside  another, 
and  with  an  opening  in  each  reflector  on 
each  side  of  the  Mazda  lamp  enclosed. 
Thus,  the  greater  part  of  the  light  that 
would  otherwise  be  lost  by  reflection  up- 
ward, and  outward  to  the  neighboring 
fields,    is    collected    and    cast   both    ways 


HIGHWAY  ILLUillNATION  ON  THE 
ALBANY  ROAD  NEAR  SCHENEC- 
TADY,   N.    Y. 

along  the  highway.  The  inner  reflectors 
pick  up  the  rays  of  light  that  would  es- 
cape if  only  one  reflector  were  used,  and 
direct  them  toward  the  surface  of  the  road 
at  an  angle  of  10  degrees  below  the  hori- 
zontal, giving  the  same  effect  as  an  over- 
head reflector  15  ft.  in  diameter.  The 
glare  from  the  incandescent  lamp  is  re- 
duced by  the  white  reflecting  surfaces  of 
the  unit  without  the  aid  of  diffusing 
globes.  The  bracket  which  holds  the  unit 
is  adjustable  either  vertically  or  horizon- 
tally, so  that  the  unit  may  be  placed  on 
poles  near  the  roadway  or  some  distance 
from  it,  and  may  be  turned  so  as  to  illu- 
minate curves  and  hillsides.  This  range 
of  adjustment  makes  it  possible  to  keep 
the  opening  in  the  lower  part  of  the  re- 
flector parallel  and  in  line  with  the  sur- 
face of  the  roadway  under  any  condition. 
The  light  may  be  thrown  just  where  it  is 
needed. 

Two   Miles  of  Road  Illuminated 
This  system  has  been  installed  along  a 
section  of   the    Albany-Schenectady    state 
highway  for  a  distance  of  about  two  miles 
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eastward  from  the  Schenoctady  city  line. 
The  lamps  are  bracketed  on  poles,  30  ft. 
above  the  roadway,  at  intervals  of  from 
300  to  500  ft.,  one  250  candlepower  Mazda 
lamp,  consuming  159  watts,  being  used  in 
each  fixture. 

Travel  over  this  road  is  very  heavy. 
The  highway  is  the  main  thoroughfare  be- 
tween Albany  and  Schenectady,  and  it  is 
also  a  link  of  one  of  the  great  east  and 
west  routes  of  general  tourist  travel.  Con- 
ditions are  complicated  by  the  fact  that 
there  is  a  large  suburban  population  liv- 
ing along  it,  especially  near  the  city  lines, 
and  the  road  is  therefore  much  used  by 
pedestrians.  Casualties  have  been  nu- 
merous among  both  motorists  and  pedes- 
trians. 

By  the  installation  of  this  new  system 


the  highway  lamps.  Inside  the  house, 
with  all  the  lamps  in  the  house  out,  the 
rooms  are  flooded  with  light,  very  much 
as  they  would  be  when  the  moon  is  full — 
and  it  is  only  reflected  light  we  get." 

An  eminent  engineer,  viewing  the  in- 
stallation from  the  standpoint  of  a  motor- 
ist and  a  citizen  desirous  of  remedying 
the  dangerous  travel  conditions  of  the 
highway,  says  of  it: 

"I  have  examined  the  lighting  installa- 
tion which  has  been  made  upon  a  section 
of  the  state  road  between  Schenectady 
and  Albany  and  want  to  express  my  opin- 
ion of  the  great  value  of  this  improve- 
ment, which,  by  a  very  simple,  durable 
and  inexpensive  means,  removes  all  the 
great  dangers  and  inconveniences  of  night 
travel  on  this  road  where  fatal  accidents 
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the  glare  of  approaching  headlights  has 
been  eliminated.  The  roadway  is  so  thor- 
oughly illuminated  that  motorists  can 
drive  in  perfect  safety  with  the  lights  of 
their  cars  turned  off.  Pedestrians  and 
approaching  vehicles  are  plainly  visible 
for  a  long  distance,  and  l.he  dark  spot  be- 
tween two  passing  cars  is  eliminated. 
Comments  on  Results  Attained 

Motorists  who  travel  over  this  road,  and 
persons  living  along  it,  are  enthusiastic 
in  their  endorsement  of  the  illumination. 
Two  comments  on  it,  made  from  different 
standpoints,  are  typical  of  the  others: 

"The  lights  are  a  great  improvement," 
says  a  physician  who  lives  in  the  terri- 
tory traversed  by  the  lighted  section. 
"Only  those  who  live  out  here  and  have 
been  without  lights  can  appreciate  them. 
Sunday  night  it  was  pouring,  but  all  the 
people  coming  from  church  walked  out  on 
the  road  and  felt  that  it  was  perfectly 
safe  to  do  so.  I  was  able  to  read  on  the 
front  porch  of  my  house  by  the  Ijght  from 


have  for  years  been  of  frequent  occur- 
rence, and  where  night  travel  has  been 
a  worry  and  a  strain  to  all  who  have 
had  to  use  it. 

"This  arrangement  distributes  the  light 
generated  by  a  small  power  consumption 
along  the  line  of  the  road  in  such  a  man- 
ner that  cars  and  people  can  be  seen  a 
mile  ahead,  so  that  it  is  as  easy  and  safe 
to  run  without  headlights  as  with  them. 
Even  the  glare  of  headlights  on  approach- 
ing cars  does  not  for  a  moment  obscure 
the  road  or  its  borders.  The  addition  of 
such  lighting  would  increase  the  expense 
of  construction  and  maintenance  of  a  road 
by  a  very  small  percentage.  The  improve- 
ment afforded  is  certainly  jreatly  in  ex- 
cess of  such  expenditure,  and  this  light- 
ing should  be  put  upon  every  important 
highway,  particularly  where  it  runs 
through  populous  districts,  as  is  very  fre- 
quently the  case  near  cities.  The  facility 
of  automobile  travel  en  these  roads  causes 
residences   to  be   distributed   along   them 


170 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LXI,  No.  5 


for  many  miles,  near  and  between  cities. 
The  state  highways  are  generally  not  pro- 
vided with  sidewalks  and  are  used  by 
many  pedestrians  at  all  hours." 

IJluminotion  Idea  Is  Spreading 

The  town  of  Colonie,  near  the  eastern 
end  of  this  installation,  is  so  pleased  with 
the  result  of  this  system  that  it  has  con- 
tracted with  the  Adirondack  Light  and 
Power  Company  for  30  of  the  units.  One 
hundred  units  of  this  type  have  been  or- 
dered for  a  highway  near  Detroit.  A  slmi- 
•lar  system  Is  in  operation  near  Swamp- 
scott,  Mass.  OflRcials  connected  with  the 
Ideal  Section  of  the  Lincoln  Highway, 
which  is  to  be  built  in  Indiana,  and  which 
Is  to  be  made  as  nearly  perfect  a  stretch 
of  highway  as  can  be  constructed,  have 
witnessed  a  demonstration  of  these  lights 
and  are  contemplating  installing  them 
along  the  section  mentioned.  The  engi- 
neer of  the  Bronxville  Parkway  Commis- 
sion is  interested  in  them,  and  they  may 
be  used  for  lighting  the  roads  that  tra- 
verse that  beautiful  park. 

The  cost  of  installing  the  system  is  low, 
and  adds  but  a  very  small  percentage — 5 
per  cent  or  less  In  ordinary  cases — to  the 
expense  of  building  the  road,  and  the 
maintenance  cost  is  small. 

Important  Incidental  Benefits 

Various  incidental  benefits  result  from 
It.  One  is  the  lessening  of  the  danger  of 
hold-ups.  Another  is  that  it  helps  to 
solve  the  problem  of  supplying  current 
for  light  and  farm  power  to  the  rural 
sections.  Central  stations  which  may  not 
see  their  way  clear  to  construct  transmis- 
sion lines  for  such  territory  on  account  of 
the  expense,  may  find  it  entirely  feasible 
to  do  so  if  the  line  can  also  be  used  to 
transmit  energy  for  highway  illumination. 

That  highway  illumination  is  destined 
to  play  a  very  Important  part  in  the  Good 
Roads  cause  is  apparent,  and  the  day 
seems  already  at  hand  when  lighting  will 
be  considered  a  regular  item  In  highway 
construction  and  maintenance  appropria- 
tions. 


SUPERPOWER  PROJECT  FOR  REG- 

ION  BETWEEN  BOSTON  AND 

WASHINGTON 

A  gigantic  scheme  for  consolidating  the 
generation  and  distribution  of  electrical 
power  In  the  region  between  Boston  and 
Washington  Is  described  in  a  report  re- 
cently transmitted  by  Secretary  of  the 
Interior  Fall  to  the  President.  The  engi- 
neering study  was  conducted  by  the 
United    States    Geological    Survey.     The 


project  aims  to  accomplish  economy  of 
fuel,  labor  and  material  in  trasportation 
and  industry.  To  connect  all  the  large  gen- 
erating plants — both  steam  and  water 
power — in  one  great  system  means  more 
and  cheaper  electric  current,  because  each 
ton  of  coal  will  be  used  to  the  best  ad- 
vantage and  idle  rivers  will  be  made  to 
turn  wheels,  especially  in  the  regions 
farthest  removed  from  the  coal  fields. 
Looking  Ahead  to  1030 

Looking  ahead  to  1930,  with  the  in- 
creased demand  for  power  that  can  then 
be  reasonably  expected,  the  total  coal 
saved  annually  under  the  unified  system 
will  be  50  million  tons.  Under  motor 
operation  the  industries  could  save  $190,- 
000,000  annually  in  their  power  bill  and 
could  make  a  greater  output  of  product. 
The  ordinary  citizen  also  ought  to  profit 
directly  by  the  superpower  system  be- 
cause it  promises  a  reduction  of  Ic  a 
kilowatt  hour  in  the  first  cost  of  the  cur- 
rent as  put  on  the  transmission  lines. 
Cheaper  electricity  and  more  of  It  will 
bring  comfort  to  the  home  as  well  as 
efficiency  to  the  workshop,  even  though 
the  reader  may  search  this  engineering 
report  in  vain  for  any  basis  whatever  for 
the  pleasant  vision  of  electric-heated 
homes  throughout  our  land.  Superpower 
does  not  stand  for  the  impossible,  but 
only  for  the  wider  application  of  practi- 
cal engineering  and  sound  economics. 

The  success  of  the  Government's  short- 
period  study  of  so  large  a  subject  is  due 
to  the  hearty  cooperation,  with  the  Gov- 
ernment bureau  selected  to  administer  the 
work,  of  the  engineering  profession  and 
of  all  the  industries  affected  by  the  pro- 
posed larger  electrification.  Mr.  W.  S. 
Murray  of  New  York,  who  had  been  the 
moving  spirit  in  urging  the  advantages 
of  a  unified  power  system,  was  appointed 
chief  of  the  engineering  staff  and  prompt- 
ly organized  the  work.  An  advisory  board 
of  business  men  representing  the  rail- 
roads and  Industries  interested  added 
driving  force  to  the  investigation  and 
gave  a  larger  practical  value  to  the  com- 
pleted report,  which  is  now  published  by 
the  United  States  Geological  Survey  as 
Professional  Paper  123.  Secretary  Fall 
has  asked  the  members  of  this  board  to 
continue  their  public  service  in  the  fur- 
ther consideration  of  the  legal  and  finan- 
cial aspects  of  the  superpower  project, 
only  the  engineering  features  of  which 
are  presented  in  the  report. 

Why  this  Region  was  Selected 

The  North  Atlantic  coast  region,  to 
which  it  is  proposed  to  supply  more  and 
cheaper  electric  current,  was  selected  for 
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this  study  because  its  industries  and  rail- 
roads liave  the  maximum  requirements 
for  power.  Unfortunately,  this  region  is 
not  blessed  with  the  abundance  of  water 
power  that  is  possessed  by  the  Pacific 
coast  States,  so  that  the  plan  of  power 
production  includes  large  steam  plants 
at  tidewater  or  on  rivers  large  enough 
to  furnish  sufficient  condensing  water  and 
hydro-electric  power  plants  wherever  they 
can  be  economically  built  on  the  rivers 
within  the  zone  or  within  transmission 
distance  of  it.  After  1920  cheap  power 
from  the  proposed  St.  Lawrence  improve- 
ment and  from  additional  capacity  at  Ni- 
agara Falls  may  be  available  for  Western 
New  England  and  New  York  State,  which 
will  benefit  greatly  by  the  development  of 
these  new  sources  of  energj-. 

Economy  of  investment  and  economy  of 
operation  are  the  two  ends  sought  by  this 
plan,  outstanding  feature  of  which  is  a 
great  network  of  inter-connecting  trans- 
mission lines  which  makes  a  system  out 
of  many  units.  "In  interconnection  is 
superpower"  is  the  new  version  of  an  old 
adage,  and  here  interconnection  will  mean 
970  miles  of  220,000-volt  lines  and  five 
times  that  mileage  of  110,000-volt  lines. 
With  these  major  lines,  the  1,200  miles 
of  lines  now  operated  at  33,000  volts  or 
more  will  become  simply  distribution 
lines  for  the  local  public  utilities.  This 
transmission  network  and  its  substations 
would  require  .$104,000,000  by  1930,  and 
the  total  investment  cost  of  the  system 
the  same  year  is  given  by  the  engineers 
as  $1,109,564,000,  of  which  $693,218,000 
would  be  new  money,  for  more  than 
$400,000,000  worth  of  existing  steam- 
electric  and  hydro-electric  plants  are  re- 
tained in  service. 

"Superpower" 

Mr.  Murray's  use  of  the  word  "super- 
power" simply  puts  emphasis  on  the  mag- 
nitude of  the  undertaking  of  furnishing 
electric  power  to  the  railroads  and  indus- 
tries within  the  territory  between  Boston 
and  Washington,  an  area  that  includes 
only  2  percent  of  the  United  States  but 
that  contains  22  percent  of  the  total  popu- 
lation. This  region  is  in  fact  the  most 
crowded  workshop  of  our  country.  It 
contains  96,000  manufacturing  establish- 
ments, 76,000  of  which  used  power  in  1919 
to  the  amount  of  more  than  12V4  billion 
kilowatt  hours.  Nearly  three-fourths  of 
this  power  was  generated  by  the  indus- 
tries themselves,  largely  in  units  of  small 
capacity,  with  low  efficiency  as  compared 
with  the  large  units  of  the  central  sta- 
tions of  the  electric  public  utilities.  So 
it  has  been  found  that  most  manufactur- 


ing plants  in  this  region  can  economically 
purchase  power,  and  if  they  had  pur- 
chased it  in  1919  they  would  have  saved 
131/2  million  tons  of  coal.  With  the  indus- 
trial growth  expected  by  1930  the  com- 
plete electrification  of  the  manufacturing 
and  mining  plants  in  this  area  would 
show  an  annual  saving  of  $190,000,000  to 
the  industries  themselves  above  the  fixed 
charges  against  an  investment  of  $185,- 
000,000  for  motor  equipment. 

Railway  Electrification 
The  35  pages  of  the  report  devoted  to 
the  proposed  electrification  of  the  heavy- 
traction  railroads  presents  results  of  even 
more  general  interest  than  the  detailed 
analysis  of  the  industrial  use  of  electric 
power.  The  question  of  railroad  electrifi- 
cation must  be  decided  according  to  den- 
sity of  traffic,  and  so  it  is  that  of  the 
36,000  miles  of  main  line,  yards,  and 
sidings  in  this  superpower  zone,  only 
about  19,000  miles  could  be  profitably 
electrified.  This  electrification  would  cost 
nearly  half  a  billion  dollars,  but  it  would 
save  from  11  to  19  per  cent  on  the  invest- 
ment, or  an  average  of  14  per  cent.  Elec- 
trification is  the  next  step  in  railroad  ex- 
pansion absolutely  necessary  to  increase 
both  the  capacity  and  the  efficiency  of 
our  transportation  system.  Incidentally, 
the  annual  saving  of  9,000,000  tons  of 
coal  by  the  railroads  would  greatly  in- 
crease the  available  car  supply.  The  re- 
port figures  no  returns  resulting  from  the 
abolition  of  the  smoke,  cinders,  and  noise 
of  the  steam  locomotives,  but  the  ordi- 
nary citizen  will  find  some  comfort  in  the 
abatement  of  these  nuisances. 

This  study  of  power  needs  is  forward- 
looking  and  throughout  expresses  with 
confident  American  optimism  the  convic- 
tion that  our  industrial  development  is 
to  continue  without  checlc.  In  this  letter 
to  the  President,  Secretary  Fall  refers  to 
the  obvious  fact  that  it  is  by  multiplying 
our  man-power  by  machines  that  Ameri- 
can labor  can  best  meet  the  competition 
of  cheap  foreign  labor.  Secretary  Fall 
also  says: 

"I  believe  the  engineering  facts  and  eco- 
nomic conclusions  here  presented  will 
command  the  attention  alike  of  the  finan- 
ciers, railroad  executives,  public  utility 
officials,  industrial  leaders,  and  others  of 
that  large  group  of  our  citizens  of  large 
vision  who  are  building  for  the  America 
of  tomorrow.  Our  present-day  achieve- 
ments have  largely  come  through  our 
country's  unparalleled  wealth  in  raw  ma- 
terials. The  lar.ger  use  of  our  sources 
of  energy  must  be  planned  with  every  ef- 
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fort  to  avoid  waste.  Had  the  superpower 
project  outlined  in  this  report  been  in 
operation  in  1919  it  is  believed  that  25 
million  tons  of  coal  could  have  been  saved, 
and  with  the  rapid  growth  expected  In  the 
present  decade  the  saving  possible  in  1930 
by  the  interconnected  electrification  of 
Industries  and  railroads  would  be  50 
million  tons.  However,  these  economies 
on  a  truly  national  scale  will  affect  not 
only  coal  but  capital  expenditures  as  well, 
and  especially  the  output  of  human  en- 
ergy. More  and  cheaper  electricity  must 
surely  add  to  the  comfort  and  prosperity 
of  our  citizens." 


SUGGESTIONS  ON  THE  DESIGN  OF 
TILE  DRAINAGE  SYSTEMS 

By  J.  W,  Dappert,  Consulting  Engineer,  Tay- 
lorville.   III. 

(Concluded  from  Sept.  Issue) 
I  have  before  me  a  table  of  "Drainage 
Co-Efficients,"  used  by  a  firm  of  engineers 
in  Southern  Minnesota,  In  which  Is 
shown  the  drainage  area  in  acres,  sizes 
of  channels  and  tile  drains  planned, 
gradients,  and  other  data,  and  I  am  im- 
pressed with  the  quantity  of  run-off  pro- 
vided for.  When  I  compare  the  quanti- 
ties with  those  we  have  formerly  used  in 
Illinois,  I  begin  to  inquire  if  we  have 
not  been  overlooking  some  of  the  very 
fundamentals  of  good  drainage  in  Illi- 
nois. The  table  mentioned  shows  a  drain- 
age co-efficient  of  %  in.  for  open  ditches 
upon  areas  of  1,172  to  43,000  acres,  1  In. 
run-off  upon  areas  of  1,100  to  20,336 
acres,  and  1'^  ins.  run-off  upon  areas  of 
3,850  to  9,545  acres,  all  in  terms  of  depth 
of  water  to  be  drained  off  in  24  hours. 
For  larger  tile  laterals  the  same  table 
shows  run-off  provided  for  as  follows:  1 
in.  upon  areas  of  7,300  to  5,000  acres;  % 
In.  upon  one  area  of  828  acres,  noted  as 
very  flat;  IV2  ins.  upon  one  area  of  3,400 
acres;  1  in.  upon  one  area  of  8,166  acres, 
all  in  terms  of  depth  of  water  to  be  car- 
ried off  by  the  tiles  in  24  hours.  By 
persistent  effort  upon  the  part  of  the 
writer,  some  modifications  amounting  to 
50%  reductions  were  made  before  the 
final  report  was  submitted,  and  even  then 
the  run-off  provided  for  was  unnecessarily 
large,  requiring  the  use  of  much  larger 
tiles  than  needed,  thus  doubling  the  al- 
ready high  costs  of  construction.  I  re- 
mark that  if  a  run-off  of  from  %  to  1% 
ins.  per  24  hours  is  required  in  Southern 
Minnesota,  it  is  also  required  in  Illinois, 
where  rainfall  is  greater,  and,  if  so,  we 
have  all  designed  our  tile-drainage  sys- 
tems too  small. 


Mr.  C.  G.  Elliott,  in  his  Manual  of  En- 
gineering for  Land  Drainage,  gives  a 
maximum  run-off  of  1.03  ins.  per  24  hours 
for  a  district  in  Louisiana,  where  annual 
rainfall  is  twice  as  much  as  in  Minnesota, 
and  that  is  an  extreme  case,  most  of  the 
maximum  run-off  even  in  the  Southern 
states  being  less  than  %  in.  per  24  hours. 

Based  upon  experiences,  after  a  trial 
of  25  years  or  more,  I  find  that  for  most 
flat  and  moderately  flat  lands  in  central 
Illinois  a  run-off  of  V4  in.  per  24  hours  is 
a  reasonable  figure  to  assume.  If  the 
areas  are  quite  large,  with  considerable 
open  ditch  to  convey  floods,  a  quantity 
as  low  as  %  in.  will  be  sufficient  against 
which  to  provide.  If  the  areas  are  small, 
surface  drainage  wholly  deficient,  as 
much  as  %  in.  per  24  hours  should  be 
provided  for.  It  is  evident  again  that 
many  variations  from  these  figures 
might  be  proper,  where  the  circumstances 
differ,  and  the  engineer  should  make  a 
close  topographical  survey  and  a  keen, 
intelligent  study  of  each  tract  of  land 
designed  to  be  drained,  before  arriving 
at  his  conclusions  in  the  matter. 

I  find  it  convenient  to  have  a  table 
showing  the  run-off  from  areas  of  one  to 
one  million  acres  of  land,  in  quantities 
of  1  in.  do-RTi  to  1/32  in.  of  run-off  per 
24  hours,  said  table  being  used  in  con- 
junction with  a  table  of  velocities  and 
capacities  of  various  sized  tile  pipes  from 
4  to  72  ins.  in  diameter,  figured  from 
Kutter's  formula  at  gradients  of  from 
one-hundredth  up  to  1  ft.  per  100  ft. 
Such  tables  can  be  prepared  with  a  mod- 
erate cost  in  time  and  labor  by  calculat- 
ing each  fourth  or  fifth  quantity  from 
the  formula  and  interpolating  the  others, 
or  can  readily  be  produced  in  the  shape 
of  graph. 

To  use  such  tables,  having  determined 
from  the  survey  the  area  to  be  drained, 
its  characteristics,  and  rate  of  run-off  to 
be  applied,  the  table  of  run-off  quickly 
gives  the  quantity,  which  may  be  in  gal- 
lons per  minute  or  cubic  feet  per  second, 
preferably  the  latter,  which  must  be  cared 
for  upon  the  given  tract.  You  now  turn 
to  the  table  of  capacities  and  under  rate 
of  gradient  available  quickly  find  the  size 
of  tile  which  will  convey  as  much  as 
or  a  trifle  more  water  than  the  run-off 
as  determined.  In  making  such  table  1 
generally  use  a  value  of  N  =  .012  in 
Kutter's  formula,  for  the  best  grades  ol 
drain  tile,  clay  or  concrete.  I  know  that 
many  engineers  say  that  the  value  of  N 
in  such  formula  at  .012  is  too  low,  but 
my  observation  is  that  the  assumption 
works  out  all  right   in  a  practical  way, 
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and  the  tile  drains  designed  upon  this 
basis  have  performed  satisfactory  serv- 
ice. By  means  of  tables,  curves,  or 
graphs  you  will  readily  proportion  one 
drain  with  the  other,  and  avoid  making 
the  capacities  of  the  sub-mains  and  lat- 
erals combined  much  greater  than  that 
of  the  main  drain,  which  often  results 
where  no  calculations  are  employed. 

Soil  Tests,  and  Impervious  Soils 
Without  considerable  equipment  it  is 
Impossible  to  make  elaborate  soil  tests. 
The  simple  test  as  to  quantity  of  water 
which  a  given  soil  will  retain  can  be 
readily  made  by  weighing  the  sample 
when  fully  saturated  and  again  when 
thoroughly  dry.  The  State  University 
laboratories  have  made  tests  of  most  all 
soils  found  in  the  state,  and  when  the 
engineer  wishes  to  do  so.  and  at  a 
nominal  cost,  he  can  send  in  samples  and 
have  both  mechanical  and  chemical  tests 
made.  The  principal  tests  the  drainage 
engineer  cares  for  are  mechanical  relat- 
ing to  pore  space,  fineness  of  soil  par- 
ticles, voids,  or  water-holding  space,  and 
not  so  much  the  chemical  composition. 
The  soils  which  give  up  their  waters 
most  freely  are  those  containing  large 
percentages  of  organic  matter,  with  large 
pore  space,  but  they  do  not  necessarily 
contain  the  greatest  percentage  of  water. 
There  is  always  left,  even  with  thorough 
tile  drainage,  quite  a  large  percentage  of 
water  in  soils  where  tile  drainage  is  re- 
quired, and  it  Is  not  the  function  of  tile 
drainage  to  remove  all  but  only  the  sur- 
plus water  from  the  soil,  or  that  which 
is  injurious  to  plant  growth. 

There  are  some  soils  which  are  almost 
Impervious  to  water.  Frequently  I  have 
seen  tracts  of  land  which  contained  a 
surface  soil  of  black,  decomposed  vege- 
table matter  from  6  in.  to  2  ft.  in  depth, 
underlaid  with  a  very  compact,  impervi- 
ous white  clay  subsoil.  The  sub-soil 
was  somewhat  of  the  nature  of  fire-clay 
or  soap-stone,  and  by  test,  when  cubes 
of  it  were  submerged  in  a  bucket  of 
water  for  one  hour  or  more,  the  mois- 
ture did  not  penetrate  1/32  in.  deep  into 
the  cube.  Where  soils  of  this  kind  cover 
large  areas  of  land  I  would  proceed 
rather  cautiously  with  the  design  of  ex- 
tensive systems  of  tile  drainage.  Usually, 
where  found  at  all.  the  areas  of  this  char- 
acter are  not  large,  and  their  drainage 
may  still  be  effected  by  means  of  a  sys- 
tem of  catch  basins  and  surface  water  in- 
lets placed  at  the  low  places.  Also,  filling 
the  trenches  with  top-soil,  with  a  mixture 
of  soil  and  vegetable  matter  such  as  corn- 


cobs, hay,  or  straw,  will  often  result  in 
the  complete  drainage  of  such  areas. 

1  have  even  found  it  profitable  to  haul 
black  top  soil  by  wagons  for  some  dis- 
tance to  treat  a  few  exceptional  cases  of 
bad  "scalds"  of  impervious  clay.  In 
soils  of  this  character  it  is  best  to  lay 
the  tiles  quite  shallow.  Just  safely  be- 
low danger  of  frost  and  plow,  and  space 
the  drains  very  near  each  other.  The 
redeeming  feature  about  tile  drainage  In 
soils  of  this  character  is  that,  gradually, 
minute  run-ways  are  formed  in  the  soil 
by  action  of  the  water,  aeration  takes 
place,  and  the  tiles,  if  well  laid,  become 
more  efficient  every  year. 

Muck  soils  and  gumbo  such  as  are 
found  In  the  American  bottoms,  along 
both  sides  of  the  Mississippi  river  in  Illi- 
nois and  adjacent  to  us,  and  such  as  are 
rather  generally  found  along  the  lower 
stretches  of  the  Illinois  river,  have  all  re- 
sponded to  tile  drainage.  It  was  not  as 
rapid  nor  as  effective  at  first  as  the  tile 
drainage  of  the  wet  prairie  lands  in  cen- 
tral Illinois,  but  after  a  few  years  the 
drains  laid  in  muck  and  gumbo  soils 
serve  their  purpose  to  remove  the  excess 
soil  water  just  as  effectively  as  those  In 
the  prairie  soils. 

Sand,  Quicksand,  and  Soft  Soils 
Many  instances  of  considerable  diffi- 
culty have  been  encountered  by  reason 
of  an  unstable  soil  at  or  near  the  grade 
line  of  the  drains,  and  a  few  instances 
are  known  where  drainage  projects  were 
abandoned  and  waste  lands  allowed  to 
remain  so,  by  reason  of  the  difficulties 
encountered  in  laying  the  drains  in  such 
places.  In  all  these  difficult  places  there 
is  probably  not  one  which  could  not  have 
been  surmounted  by  a  skillful  engineer. 
In  some  cases  probably  the  cost  would 
not  be  justified  by  the  benefits  derived, 
but  more  often  than  not  it  would  be. 
These  "bottomless  pits"  do  not  usually 
extend  far  in  any  direction  and  they  may 
be  bridged  over  by  driving  piles,  crib- 
work,  grillage,  or  some  such  method,  and 
laying  the  tiles  on  top  of  planks  fastened 
to  the  piles  or  crib-work.  It  may  be  best 
in  some  instances  to  cement  the  joints 
or  use  sewer  pipe  and  make  cement 
joints,  lay  the  tiles  in  a  bed  of  cement 
grout,  or  any  of  a  dozen  methods  which 
any  Ingenious  engineer  may  devise.  Fre- 
quently the  source  of  the  excess  water, 
as  in  the  case  of  spring  holes,  may  be 
tapped  by  a  lateral  or  other  drain,  and 
when  the  excess  water  is  prevented  from 
reaching  the  "bottomless  pit"  or  sink 
hole,  it  will  gradlally  dry  up  and  admit 
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of  easy  construction  of  the  drain  through 
it. 

Where  much  fine  sand  or  silt  is  en- 
countered at  or  near  grade  of  tile  drain, 
it  is  desirable  to  exclude  it  by  some 
method.  Wrapping  the  joints  with  Jute, 
burlap,  or  any  kind  of  cloth,  straw,  or 
hay  is  frequently  very  effective.  Getting 
rid  of  the  excess  water  by  the  method  be- 
fore described  may  also  be  a  necessary 
part  of  the  operation.  The  working  end 
of  the  drain  during  construction  should 
be  kept  free  from  water,  as  much  as  pos- 
sihle,  and  this  may  require  the  use  of  a 
trench  pump  operated  by  any  motive 
power  most  available,  even  by  hand  la- 
bor if  necessary.  A  wooden  plug  cut  in 
size  and  shape  to  fit  over  the  end  of  tile, 
having  a  few  small  holes  bored  in  it  to 
allow  accumulating  water  to  enter  the 
end  of  a  tile  drain,  should  be  kept  con- 
stantly on  hand  to  cover  the  tile  during 
periods  of  suspension  of  work. 

Bum-Heads  or  Outlet  Walls 

This  is  usually  the  last  work  done  in 
the  construction  of  a  system  of  tile-drain- 
age. The  money  having  all  been  spent 
in  paying  for  tiles  and  labor,  the  outlet 
is  allowed  to  go  over  to  some  other  time. 

1  have  seen  large  systems  of  expensive 
tile  drains  laid,  costing  thousands  of  dol- 
lars, with  not  a  thing  done  at  the  outlet 
beyond  driving  a  stake  or  two  to  hold  the 
end  tile  in  place  until  the  drain  was  com- 
pleted. I  have  seen  main  tiles  washed  out 
for  40  rods  above  the  original  outlet,  with 
a  small  canyon  formed  by  erosion,  of 
such  age  that  timber  and  brush  of  con- 
siderable size  grew  along  its  banks.  I 
have  seen  other  tile  outlets  where  thous- 
ands of  dollars  were  expended  in  laying 
the  tiles,  and  the  outlets  were  so  lost 
that  they  were  hard  to  find  in  dry  weath- 
er, and  in  one  case  completely  buried  by 

2  ft.  of  soil  over  the  top  of  a  12-in.  tile 
at  its  outlet.  When  opened  up  and  con- 
nected to  a  new  drain,  it  ran  almost  full 
for  two  days,  although  very  dry  weather 
and  I  know  that  system  of  drainage  did 
very  little  effective  work  for  some  year? 
previous  to  its  repair.  The  method  of  re 
pair  is  generally  to  go  downstream  foi 
some  distance  to  some  available  outlet 
in  the  same  water  course,  build  a  massive 
concrete  retaining  wall,  put  a  grate  on  oi 
bars  through  the  outlet  tile,  bring  up  tho 
new  drain,  preferably  outside  the  old  open 
ditch,  and  join  the  old  drain  above  the 
point  where  deposits  exist  in  it. 

In  rare  instances  it  is  not  possible  to 
find  a  water-course  or  depression  deep 
enough  within  a  reasonable  distance,  tc 
provide  a  clear  outlet,  and  I   have  in  a 


number  of  Instances  built  a  well  oJ 
bricks,  laid  up  in  cement  mortar,  at  out- 
let of  tiles,  dropped  the  grade  of  tile 
sufficiently  to  keep  it  well  covered,  as 
much  as  3  ft.  if  need  be,  and  let  the  water 
rise  in  the  well  to  surface  of  ditch  and 
flow  away,  using  a  grated  iron  catch  basin 
frame  and  cover  at  top  of  well.  I  find 
that  this  method  destroys  from  20  to 
30%  of  the  effectiveness  of  the  drain, 
depending  upon  the  height  to  which  the 
water  must  rise  above  the  hydraulic  grad« 
line  of  the  tile  drain.  It  is  a  last  re- 
source, and  ought  not  be  employed  where 
possible  to  secure  a  good  free  outlet  oth- 
erwise. 

The  ideal  outlet  is  into  a  small  water 
course  which  does  not  overflow  its  banks 
greatly,  but  this  is  not  always  obtainable. 
The  tile  drain  should  be  pointed  somewhat 
downstream  with  the  creek  and  located 
where  a  bank  is  rather  high.  The  gen- 
eral plan  may  be  a  V-shaped  wall  or  a 
straight  face  with  two  wings,  a  segment 
of  a  circle,  or  an  L,  depending  upon  the 
particular  location  of  the  work.  It  should 
especially  extend  as  deep  as  bed  ol 
stream  and  be  made  massive  enough  to 
insure  stability;  the  wings  extending 
back  into  the  solid  earth  helps  to  insure 
stability  against  toppling  over.  The  tile 
pipe  should  be  well  cemented  to  the  wall 
and  have  a  grate  over  the  end  to  exclude 
muskrats  and  other  vermin.  These  grates 
are  frequently  made  by  drilling  holes 
through  the  periphery  of  the  tiles,  about 
2  ins.  apart  on  centers,  and  inserting 
iron  bars  %  to  V2  in.  in  diameter,  and 
it  requires  a  rather  patient  workman 
properly  to  drill  and  fit  such  bars.  There 
are  patented  gates  and  other  devices 
upon  the  market,  but  none  of  them  seem 
better  or  last  longer  than  the  iron  rods, 
which  can  be  replaced  when  they  finally 
rust  out. 

Just  below  the  tile  outlet,  joined  to 
the  base  of  the  wall,  an  apron  or  plat- 
form should  be  provided  to  prevent  the 
water  from  undermining  the  wall  as  it 
emerges  from  the  tile.  Where  drop  Is 
considerable  this  apron  should  extend 
several  feet  and  may  require  being  «. 
foot  in  depth,  never  less  than  6  ins. 
thick.  In  several  instances  quite  elabor- 
ate watering  places  for  cattle  have  been 
made  by  paving  the  bed  of  the  stream  and 
making  a  large  trough-shaped  basin  in- 
stead of  such  apron,  out  of  concrete.  I 
usually  require  a  1:2:3  mix  in  such  con- 
crete work,  with  no  reinforcement,  and 
the  work  is  most  frequently  done  by 
common  labor.  Supervision  is  not  always 
possible,  and  a  few  failures  have  occurred. 
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due  to  not  following  the  plans,  the  most 
usual  deficiency  being  faihire  to  go  down 
to  the  depth  required,  hecatise  of  the  large 
amount  of  pumping  required  to  keep  the 
new  conorete  from  washing  out  of  ce- 
ment. After  one  case  of  failure  I  mea- 
sured a  section  of  the  wall  which  was 
presumed  to  be  18  ins.  thick,  and  found  it 
to  be  actually  2  ft.  thick  at  top  and  but 
7  ins.  thick  at  a  point  3  ft.  below  the 
top,  and  generally  7  to  9  ins.  thick  down 
to  the  base,  which  had  not  been  put  with- 
in a  foot  of  where  it  was  designed.  The 
contractor  was  presumed  to  be  a  crook, 
so  I  appointed  an  inspector  and  instruct- 
ed the  contractor  to  let  my  inspector 
know  when  he  started  work,  but  the 
contractor  hurried  through  the  job, 
got  it  done  without  any  inspection,  and 
collected  his  bill  for  more  than  twice  the 
yardage,  after  a  casual  inspection  by  the 
drainage  commissioners.  As  the  wall 
looked  even  more  massive  than  the  plans 
called  for,  and  actually  was  at  top  6  ins. 
thicker  than  necessary,  the  bill  was  paid 
freely,  and  the  fraud  discovered  when  the 
■wall  broke  down  during  a  flood  several 
months  later. 


NEED  OF  SAVING  NATURAL  GAS 

By  Samuel  S.   Wyer,  Consulting  Engineer, 
Hartman  Bldg.,  Columlius,  Ohio. 

There  are  over  two  and  one-half  million 
domestic  consumers  in  the  United  States 
and  more  than  ten  million  people  are  de- 
pendent on  natural  gas.  Of  all  of  the 
towns  In  the  United  States  that  have  gas 
about  one-half  have  natural  gas;  of  all 
of  the  gas  that  is  sold  for  public  utility 
service  about  three-fourths  is  natural  gas; 
of  the  2,180  natural  gas  using  towns  in 
the  United  States  1,944  are  too  small  to 
maintain  manufactured  gas  plants,  and  It 
would  not  be  feasible  to  build  large  cen- 
tral gas  plants  and  pipe  gas  through  the 
present  natural  gas  transmission  lines, 
therefore  the  smaller  towns  will  be  with- 
out gas  service  when  natural  gas  is  gone.* 
Put  Natural  Gas  Industry  on  Conservation 
Basis 

There  is  no  regeneration  of  natural  gas 
and  when  it  is  gone  it  is  gone  forever. 
There  has  been  a  marked  decline  in  pro- 
duction and  the  supplies  available  for  fu- 
ture service  are  becoming  less  each  year. 
The  situation  is  acute  now,  will  become 
■worse  each  year,  and  the  only  thing  that 
will  permit  continued   service  in   the  fu- 


•For  exten.sive  discus.sion  see  Bulletin  102, 
Part  7 — Natural  G.as :  Its  Produrtfon  Serv- 
ice and  Conservation — Smitlisonj.an  Institu- 
tion, Washington,  T>.  C. 


ture  is  to  place  the  entire  neutral  gas  in- 
dustry on  a  conservation  basis,  which 
means  a  marked  curtailment  in  volume 
and  a  marked  increase  in  price  per  unit 
of  volume. 

Natural  gas  is  worth  twice  as  much  as 
manufactured  gas  in  heating  value.  The 
flame  temperature  of  manufactured  gas 
and  natural  gas  is,  however,  practically 
the  same,  but  in  ordinary  domestic  oper- 
tions  the  intensity  of  temperature  is  of  no 
consequence,  for  what  the  consumer  is  in- 
terested in  is  not  higher  temperature,  but 
a  larger  volume  of  relatively  low  tempera- 
ture which  is  controlled  by  the  heating 
value  of  the  gas,  and,  as  the  heating  value 
In  terms  of  ordinary  heating  units  is 
twice  any  manufactured  gas  that  can  be 
made,  for  all  domestic  purposes  natural 
gas  is  worth  twice  as  much  as  the  average 
manufactured  gas  used. 

Price  of  Natural  Gas  Must  Go  Vp 

The  only  way  that  natural  gas  service 
can  be  maintained  in  the  future  is  to  use 
the  residue  supplies  that  have  been  al- 
lowed to  go  to  waste  in  the  past.  The 
fixed  charges  in  a  natural  gas  utility  are 
larger  than  for  any  other  public  utility 
and  represent  about  70  to  73%  of  the  in- 
come received  from  the  public.  These 
fixed  charges  go  on  regardless  of  the  vol- 
ume of  business  done,  and  this  feature, 
coupled  with  increase  in  production  cost, 
means  that  the  cost  per  unit  of  volume 
will  be  greatly  increased  in  the  future  if 
the  residue  supplies  are  to  be  secured, 
therefore  the  price  of  natural  gas  must 
go  up — not  because  of  the  economical  law 
of  supply  and  demand,  but  because  oper- 
ating costs  have  greatly  increased  and 
only  profitable  operations  will  induce  pros- 
pecting for  new  supplies.  The  live  ques- 
tion is  not  how  cheaply  natural  gas  can 
be  obtained  but  whether  it  can  be  ob- 
tained at  any  price  to  assure  continuity 
of  service  for  the  future. 

This  increase  in  price  must  take  place 
even  if  every  other  commodity  price  goes 
down.  However,  by  carrying  out  the 
waste  elimination  recommendations  of  the 
U.  S.  Government,  the  consumer  can  pay 
the  higher  price  per  unit  and  still  get  the 
same  service  without  any  increase  in  the 
annual  bill,  due  to  the  fact  that  intensive 
conservation  can  make  one  foot  of  gas 
do  the  work  where  three  are  now  misused. 
The  Gas  Waste 
The  gas  waste  in  production,  transmis- 
sion and  utilization  has  been  enormous. 
At  the  present  time,  as  an  average  for  the 
entire  United  States,  about  one-third  of 
the  gas  that  starts  to  the  ultimate  con- 
sumer  is  lost    ill    li-aiisil.   due   to  leakage. 
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and  of  the  66%  delivered  to  the  ultimate 
consumer,  on  an  average,  the  consumer 
wastes  about  80%.*  That  is,  while  one- 
third  is  lost  In  transit  more  than  three 
fourths  of  the  remainder  delivered  is 
wasted  by  the  consumer's  inefficient  meth- 
od of  utilization.  The  waste  in  the  ordi- 
nary home  will  usually  average  about 
one-sixth  of  the  total  gas  received.  It  is 
not  ordinarily  appreciated  that  leakage 
goes  on  continually — every  hour  of  the 
day — and  a  leakage  rate  of  only  1  cu.  ft. 
per  hour  produces  a  loss  of  8,760  cu.  ft.  in 
a  year. 

Much  natural  gas  is  still  used  in  ordi- 
nary coal  or  wood  stoves.  Tests  on  stoves 
of  this  type  show  that  30  cu.  ft.  of  gas 
Is  required  to  do  the  work  that  could  be 
done  by  6  cu.  ft.  in  a  correctly  applied 
and  properly  adjusted  gas  range. 

It  was  because  of  the  acute  general  sit- 
uation that  the  late  Secretary  Lane  called 
a  National  Conference  on  Natural  Gas 
Conservation  in  Washington,  D.  C,  on 
Jan.  15,  1920.  This  conference  resulted 
in  the  creation  of  a  National  Committee 
on  Natural  Gas  Conservation,  and  resolu- 
tions were  adopted  by  this  committee  to 
be  carried  out  in  every  community.t 

The  State  Superintendent  of  Public  In- 
struction for  the  Commonwealth  of  Penn- 
sylvania, Harrisburg,  Pennsylvania,  ap- 
preciating the  vital  interest  of  prolong- 
ing the  supply  of  natural  gas  to  the  homes, 
authorized  the  use  of  a  16-page  pamphlet 
on  'Use  and  Conservation  of  Natural  Gas 
Especially  Adapted  for  Use  in  Schools" 
in  all  of  the  natural  gas  using  towns  in 
Pennsylvania. 

The  State  Director  of  Instruction  in 
Geography  is  laying  special  stress  on  the 
outstanding  features  of  natural  gas  in  all 
of  the  geography  classes,  and  the  State 
Director  of  Home  Economics  Education 
is  having  all  of  the  Home  Economics 
teachers  in  the  public  schools  teach  the 
pupils  how  to  cut  down  waste  and  thereby 
prolong  the  life  of  natural  gas. 

Waste  in  Distributing  Plants 

Much  of  the  waste  in  distributing  plants 
is  due  to  the  absence  of  accurate  measur- 
ing data  showing  the  exact  relationship 
between  input  and  output  of  a  particular 
part  of  a  gas  transmission  system.  Many 
million  dollars  in  property  is  destroyed 
annually  in   the   United   States   by   stray 


electric  currents  that  have  leaked  off  of 
or  wandered  away  from  defective  return 
circuits  of  single  trolley  electric  railroads. 
Much  of  this  damage  has  been  on  under- 
ground pipes  of  natural  gas  distributing 
plants,  and  these  stray  current  features 
have  been  an  important  means  of  increas- 
ing gas  leakage  and,  therefore,  waste.  It 
would  be  to  the  public's  interest  that 
each  municipality  should  make  the  local 
electric  railroad  responsible  for  its  stray 
electric  currents  as  well  as  for  the  pro- 
tective measures  that  must  be  installed 
to  protect  underground  property  from  the 
ravages  of  such  currents. 

Various  substitutes  for  natural  gas  can, 
of  course,  be  used,  although  they  would 
all  be  much  more  expensive  than  even 
$1  natural  gas.  The  equivalents  for  va- 
rious competitive  fuels  per  1,000  cu.  ft 
of  natural  gas  would  be  as  follows:  Man- 
ufactured gas,  2,000  cu.  ft.;  200  lbs.  of 
calcium  carbide  for  acetylene;  9  gals,  of 
gasoline;  SVz  gals,  kerosene;  15  gals,  al- 
cohol, and  322  kw.  hours  of  electricity. 

It  has  been  shown  by  tests  in  cooking 
dinner,  the  fuel  cost  for  the  meal  with  five 
different  fuels  was  as  follows:  $1  natural 
gas,  1.1c;  ?6.50  soft  coal,  2.5c;  27c  gaso- 
line, 4.6c;  3c  electricity,  5.1c,  and  15c 
kerosene,  5.4c.* 

Pressure  Generally  Too   High 

The  pressures  carried  in  most  distribu- 
ting plants  are  too  high  to  have  good 
service  and  municipal  authorities  should 
insist  on  lower  and  more  uniform  pres- 
sure. Very  much  better  service  can  be 
gotten  with  pressures  in  the  neighbor- 
hood of  2  ounces  and  not  4  ounces,  and 
the  distributing  plant  leakage  will  not 
only  be  much  less  but  the  consumer's 
combustion  conditions  with  properly  ad- 
justed appliances  for  such  pressures  will 
be  greatly  improved.!  ■ 

Recommended  Conservation  Measures 
Municipal    authorities   working   in    the 
public  interest  ought,  at  once,  to  arrange 
for: 

1.  Reduction  of  stray  electric  currents 
to  a  point  where  they  will  not  be  substan- 
tially injurious  to  underground  pipes  so 
as  to  decrease  the  injury  to  the  pipe  and 
curtail  leakage. 


•See  Technical  Paper  257 — Waste  and  Cor- 
rect Use  of  Gas  in  the  Home — U.  S.  Bureau 
of  Mines.  Washington.  D.  C. 

TResolutions  adopted  by  the  National  Com- 
mittee on  Xafur.tl  Gus  Conservation — June 
11,  1920 — U.  S.  Bureau  of  Mines,  Washing- 
ton. D.  C. 


•Kitchen  Tests  Relative  Cost  of  Natural 
Gas,  Soft  Coal,  Coal  Oil.  Gasoline  and  Elec- 
tricity For  Cooking — DeT)artment  of  Home 
Economics — Ohio  State  University — Colum- 
bus. Ohio. 


tHow  to  Get  Better  Service  with  Less  Nat- 
ural Gas  in  Domestic  Gas  Appliances — U.  S. 
Bureau  of  Standards,  Washington,  D.  C. 
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2.  Attainmont  of  the  distributing  plant 
leakage  standard  of  1,000  cu.  ft.  of  gas  per 
mile  of  3-in.  pipe,  recently  fixed  as  a  fair 
standard  by  the  United  States  District 
Court  of  Kansas.' 

3.  Lowering  the  distributing  plant  pres- 
sures and  maintaining  more  uniform 
pressures.  In  all  cases  the  pressures 
should  be  in  the  neighborhood  of  2  ounces. 

4.  Should  arrange  for  the  gas  com- 
pany's inspection  of  all  appliances  so  that 
the  consumer  would  know  what  is  right 
and  what  is  wrong. 

5.  The  prohibition  of  natural  gas  use  In 
all  coal  burning  appliances,  since  usually 
3  ft.  of  gas  are  required  in  such  ap- 
pliances where  only  one  would  be  re- 
quired in  the  properly  applied  natural 
gas  appliance  for  the  same  service.' 

6.  Prohibition  of  solid  top  low  set 
burner  cooking  stoves.  Grid  tops  only 
should  be  used  and  the  burners  should 
be  about  1%  in.  below  the  cooking  vessel.' 


RELATION  OF  STREET  LIGHTING 
TO  TRAFFIC  ACCIDENTS. 

By  Earl  A.  Anderson  and  O.  F.  Haas,  Illu- 
minating  Engineering   Staff,   National 
Lamp  Works  of  General  Electric  Co., 
Nela  Park,  Cleveland,  Ohio. 

The  seriousness  of  the  accident  hazard 
on  the  streets  of  American  cities  as  a 
factor  to  be  reckoned  with  in  every-day 
life  becomes  evident  from  even  a  casual 
inspection  of  statistics  which  show  the 
losses  incurred  in  this  continuous  waste 
of  life,  time  and  property.  For  example, 
in  a  recent  paper  Simpson*  gave  figures 
showing  25,000  fatal  industrial  and  2,000,- 
000  total  industrial  accidents  annually, 
causing  lost  time  of  a  total  cost  of  $2,000,- 
000,000,  or  a  cost  averaging  $1,000  per  ac- 
cident. The  total  annual  fatal  accidents 
from  all  causes,  including  industrial,  are 
estimated  to  be  75,500  from  statistics  com- 
piled by  Dr.  Crum',  and  of  these  approxi- 
mately 7,800  are  railway  and  15,500  are 
street  traffic  accidents.  Therefore  the  loss 
of  life  in  traffic  accidents  is  twice  as  great 
as  in  railway  accidents  and  equal  to  over 
half  the  total  industrial  loss. 


'Federal  Reporter — Page    433. 

*R.  E.  Simpson,  Travelers  Insurance  Com- 
pany— I.   E.  S.  Transactions,  Vol.  XV,  No.   8. 

'F,  S.  Crum,  .Statistician.  Prudential  In- 
surance Co.,  Automobile  Fatalities. 

^For  discussion  of  Governmental  power  to 
control  this — see  Amicus  Curiae — "Can  Pre- 
ventable Waste  of  Natural  Gas  in  Home  Be 
Prohibited  by  Rules  Authorized  by  Public 
Service  Commission?"  by  Samuel  S.  Wyer, 
ConKUltinpr  Engineer,  Hartman  Building,  Co- 
lumbus, Ohio. 

'How  to  Ge<  Better  Service  with  Less  Nat- 
ural Gas  in  Domestic  Gas  Appliances — U.  S. 
Bureau  of  Standards — Washington,   D.  C. 


Automobile  Accidents' 
As  to  an  evaluation  of  the  annual  per- 
sonal and  property  loss  from  automobile 
accidents  in  terms  of  money.  Dr.  Crum 
states  that  while  an  accurate  computa- 
tion is  not  possible,  the  annual  sacrifice 
is  fully  $1,000,000,000.  This  figure  ap- 
pears very  reasonable  when  one  considers 
that  in  the  survey  of  traffic  accidents 
numbering  800  fatalities,  reported  in  this 
paper,  there  are  31,000  other  accidents  of 
sufficient  severity  to  be  reported  to  the 
police,  and  that  personal  injuries  were 
sustained  in  approximately  one-half  of 
these  cases. 

To  the  development  of  high  speed  traffic 
brought  about  by  the  very  extensive  adop- 
tion of  automobiles  must  he  charged  prac- 
tically all  of  the  increase  in  street  traffic 
accidents.  In  1906  there  were  less  than 
400  deaths  in  the  United  States  from  au- 
tomobile accidents,  while  in  1920  the  total 
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FIG.  1— I NCREASE  IN  DEATHS 
FROM  AUTOMOBILE  ACCIDENTS  IN 
UNITED  STATES,  1906-1920. 

was  greater  than  10,000,  representing  an 
increase  of  2,500  per  cent.  Further,  as 
shown  by  the  curve  of  Fig.  1,  this  total 
is  mounting  steadily.  In  recent  years  ef- 
forts have  been  directed  toward  reducing 
the  accident  rate  by  more  stringent  traffic 
regulations  and  by  widespread  education- 
al publicity  work  on  the  part  of  safety 
organizations.  Definite  evidence  of  the 
value  of  such  safety  measures  may  be  seen 
in  statistics  which  show  a  check  in  the 
growth  of  the  accident  rate  in  those  cities 
and  localities  where  the  most  careful  at- 
tention has  been  given  to  the  development 
of  accident  prevention  efforts. 

The  figures  presented  by  Dr.  Crum  show 
that  at  least  two-thirds  of  all  traffic  acci- 
dents have  occurred  in  cities  of  10,000 
Inhabitants  or  more,  and  on  this  basis  it 
would  appear  that  the  traffic  accident 
problem  is  of  greatest  immediate  import- 
ance in  these  larger  communities.  It  is 
worthy  of  note,  however,  that  the  increas- 
ing   amount    of    inter-clty    touring    has 
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brought  a  heavy  highway  traffic  to  vil- 
lages of  even  the  smallest  size,  and  it  Is, 
therefore,  apparent  that  even  in  smaller 
communities  public  safety  demands  an 
increased  attention  toward  means  for  re- 
ducing the  street  traffic  accident  hazard. 

Prosper  Illumination  a  Factor  in  Preven- 
tion of  Traffic  Accidents 
The  purpose  in  instituting  the  survey 
reported  in  this  paper  was  to  obtain,  if 
possible,  some  definite  measure  of  the 
value  which  should  be  attributed  to  the 
proper  illumination  of  streets  as  a  factor 


ies  with  a  combined  population  of  over 
7,000,000.  From  each  of  these  cities  the 
report  covered  a  full  year's  accidents;  in 
most  cases  during  the  period  from  the 
middle  of  1919  to  the  middle  of  the  year 
1920.  The  names  of  the  cities  and  an  ab- 
breviated summary  of  the  tabulation  for 
each  city  is  given  in  Table  1.  The  total 
number  of  street  traffic  accidents  reported 
for  one  year  in  these  32  cities  was  31,475, 
of  which  9,534  or  30.3%  occurred  during 
hours  of  darkness.  It  was  anticipated  that 
there  might  be  considerable  variations  in 


FIG.  2— EFFECTIVE  STREET  ILLUMINATION  AS  ILLUSTRATED  BT  EUCLID  AVE., 

CLEVELAND,  OHIO. 
This  Famous   Street  is  Lighted  by  1,500-Candlepower  Mazda  Lamps   in  Ornamental 
Lanterns  Spaced  85  ft.  Apart. 


in  the  prevention  of  traffic  accidents.  In 
order  to  obtain  as  high  a  degree  of  uni- 
formity as  possible  in  the  collection  of 
the  data,  blank  forms  were  prepared  pro- 
viding for  a  charting  of  all  traffic  acci- 
dents in  a  given  city  during  the  period 
of  one  year  and  for  distributing  them  as 
to  the  month  and  hour  of  the  day  at 
which  each  occurred,  with  notations  as  to 
whether  or  not  the  accident  resulted  in  a 
fatality.  A  representative  group  of  cities 
was  selected  and  individuals  in  each  who 
were  known  to  be  interested  in  problems 
of  public  safety  were  requested  to  arrange 
for  the  tabulation  of  the  data.  The  work 
of  tabulating  accidents  from  the  city  rec- 
ords was  often  tedious  on  account  of  the 
way  in  which  the  accident  reports  were 
filed.  In  some  instances  the  accident  data 
were  not  available.  The  very  cordial  re- 
sponse to  the  request  for  cooperation  in 
this  survey  is,  however,  attested  by  the 
fact  that  tabulated  reports  in  form  to  be 
directly  applied  were  obtained  from  32  cit- 


conditions  existing  in  individual  cities  lo- 
cated in  different  states,  and  it  was,  there- 
fore, particularly  desired  to  obtain  a  suf- 
ficiently diverse  group  of  cities,  including 
a  large  enough  total  of  population  to  give 
the  presumption  of  a  reasonable  degree  of 
accuracy  in  the  results. 

Monthly  Variation  in  Accidents 

The  31,475  traffic  accidents  are  charted 
In  Fig.  3,  according  to  the  total  number 
during  each  month.  In  certain  cities  spe- 
cial local  influences,  such  as  an  excess  of 
traffic  at  some  one  season  of  the  year, 
changed  the  distribution  of  accidents  con- 
siderably, but  in  most  cases  the  individual 
reports  adhered  to  the  trend  shown  by  the 
average  curve  in  Fig.  3.  At  first  thought 
it  is  somewhat  surprising  to  note  that 
there  were  a  greater  number  of  accidents 
in  the  summer  months  than  in  winter,  as 
there  are  a  number  of  influences  which 
tend  to  increase  the  hazard  in  winter, 
such  as  stormy  foggy  weather,  slippery 
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streets,  and  the  impediment  of  heavy  cloth- 
ing. However,  as  a  matter  of  fact,  the 
traffic  is  so  much  greater  during  summer 
months  than  in  winter  that  even  in  spite 
of  the  unfavorable  conditions  in  winter 
the  accidents  are  more  in  the  summer 
than  in  the  winter  months  in  most  cities. 

Hourly  Variations  iii  Accidents 
The  total  accidents  reported  for  the 
year  are  charted  in  Fig.  4,  according  to 
the  hour  of  the  day  during  which  they 
occurred.  This  chart  also  shows  the  ap- 
parent importance  of  density  of  traffic  as 
a  factor  in  causing  accidents.  It  will  be 
noted  that  relatively  few  accidents  ^re  re- 
ported in  the  hours  from  1  to  7  o'clock 
in  the  morning,  the  period  of  the  day  in 
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FIG.    3— DISTRIBUTION    OF    TRAFFIC 
ACCIDENTS   BT  MONTHS. 

which  street  traffic  is  least.  On  the  other 
hand,  the  accident  rate  becomes  greatest 
In  the  hour  from  5  to  6  in  the  afternoon, 
when  in  practically  every  city  the  streets 
are  congested  with  the  home-going  popu- 
lation from  offices,  stores  and  factories. 

An  obvious  and  simple  way  of  determin- 
ing how  many  of  the  9,534  accidents 
which  occurred  after  dark  would  have 
been  avoided  had  daylight  or  its  equiva- 
lent been  available,  is  to  compare  the  ac- 
cidents which  occurred  during  the  hours 
in  the  evening  which  were  daylight  in 
summer  with  the  number  of  accidents 
which  occurred  during  the  same  hours  in 
winter,  when,  because  of  the  shortness  of 
the  day,  it  was  dark.  Consultation  of 
tables  of  sunrise  and  sunset  applying  to 
the  different  cities  involved  indicated  that 
the  hours  6  to  8  p.  m.  were  the  two  hours 
of  the  day  which  are  fully  light  in  the 
months  of  May,  June  and  July,  and  en- 
tirely dark  during  the  months  of  Novem- 
ber, December  and  January. 

It  is  evident,  however,  that  a  ratio  be- 
tween the  accidents  occurring  from  the 
hours  6  to  8  p.  m.  in  summer  as  against 
the  number  that  occur  during  the  corre- 
sponding hours  in  winter  would  not  di- 
rectly show  the  influence  of  light  because 


of  the  numerous  other  variables  referred 
to  above  which  have  an  influence  that 
must  be  taken  into  account. 

Fortunately  the  accident  statistics  for 
the  hours  of  the  day  which  are  light  in 
both  summer  and  winter  or  which  are 
dark,  in  both  summer  and  winter,  offer  a 
convenient  means  for  determining  a  cor- 
rection factor  to  take  into  account  the 
variables  other  than  light  which  affect 
the  number  of  traffic  accidents  in  winter 
and  summer.  The  periods  of  3  to  5  p.  m. 
and  9  to  11  p.  m.  are  the  logical  selec- 
tions because  of  their  adjacency  and  the 
consequent  similarity  of  traffic  to  that  in 
the  6  to  8  p.  m.  period.  In  Table  I  there 
is  shown  a  tabulation  by  cities  and  the 
totals  of  accidents  for  the  respective  pe- 
riods of  3  to  5  p.  m.,  6  to  8  p.  m.  and  9 
to  11  p.  m.,  separated  so  as  to  show  the 
number  of  accidents  during  these  hours 
in  the  summer  months  of  May,  June  and 
July,  and  the  winter  months  of  Novem- 
ber, December  and  January  combined. 

Referring  to  the  totals  in  Table  I,  and 
taking  first  the  hours  from  3  to  5  p.  m., 
which  are  daylight  in  both  summer  and 
winter,  the  numbers  of  accidents  are 
found  to  total  1,429  in  summer  and  1,095 
in  winter.  The  winter  accidents  from  3 
to  5  p.  m.  are,  therefore,  76.6%  of  the  sum- 
mer total.  Considering  next  the  totals 
for  the- period  of  9  to  11  p.  m.,  which  is 
dark  both  in  summer  and  winter,  it  is 
noted  that  the  accidents  are  respectively 
740  and  495.  The  winter  accidents  from 
9  to  11  p.  m.  are,  therefore,  66.9%  of  the 
summer  total.  If  these  two  percentages 
of  77.6  and  66.9  are  averaged  it  is  indi- 
cated that  for  the  group  of  cities  in  this 
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FIG.  4— DISTRIBUTION  OF  TRAFFIC 
ACCIDENTS  ACCORDING  TO  HOUR 
OF   THE  DAT. 

survey,  traffic  conditions  are  such  that, 
excluding  the  influences  of  illumination, 
the  winter  accident  rate  in  the  afternoon 
and  evening  is  approximately  71.8%  of 
the  summer  accident  rate. 

Considering  next  the  period  of  6  to  8 
p.  m.,  which  in  summer  is  daylight.  Table 
I  shows  a  total  of  1,200  accidents  in  the 
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32  cities  during  the  three  months  of  May, 
June  and  July.  Hence,  applying  the  aver- 
age percentage  of  winter  to  summer  acci- 
dents (71.8%)  determined  as  above*  It 
would  be  anticipated  that  in  the  three 
winter  months  of  December.  January  and 
February  there  would  be  862  (71.8%  of 
1,200)  accidents  during  the  hours  of  6  to 
8  p.  m.  However,  the  survey  shows  a 
total  of  1,046  accidents  to  have  actually 
occurred  during  these  hours  in  the  three 
winter  months  or  184  more  than  antici- 
pated provided  there  had  been  the  same 
effectiveness  of  illumination  in  the  winter 
months  as  in  summer.  Hence,  there  is 
the  strongest  evidence  that  184  accidents 
or  17.6%)  of  all  those  at  night  must  be 
attributed  to  the  lack  of  light  during  the 
winter  months.  Applying  this  same  per- 
centage to  the  9,534  accidents  which  oc- 

NIGMT        ACCIDENTS 

17.6^  Attributabll  to  Lack  of 
ADtQUATt  Street  Illumination 

FIG.  6— SURVEY  INDICATES  THAT 
17.6  PERCENT  OF  NIGHT  TRAFFIC 
ACCIDENTS  ARE  ATTRIBUTABLE  TO 
LACK  OF  SUFFICIENT  ILLUMINA- 
TION. 

curred  after  dark  In  the  32  cities  cov- 
ered by  this  survey,  it  appears  that  1,678 
would  have  been  avoided  if  adequate  Illu- 
mination had  been  provided. 

Accidents  Attributable  to  Poor  Street 
Lighting 

Assuming  that  the  same  proportion  of 
day  and  night  accidents  which  was  found 
to  exist  in  this  survey  holds  In  all  cities, 
last  year  there  must  have  been  out  of  the 
total  of  10,640  killed  3,223  deaths  from 
night  automobile  accidents,  and  17.6%  of 
these,  or  567  were,  therefore,  directly  at- 
tributable to  lack  of  sufficient  illumina- 
tion. In  addition  to  this  loss  of  life,  a 
similar  computation  shows  that  the  very 
substantial  amount  of  ?54,000,000  of  the 
billion  dollar  annual  street  accident  loss 

•The  percentage  for  6  to  8  p.  m.  actually 
Is  probably  nearer  the  9  to  11  p.  m.  figure 
of  66.9%  tlian  the  average  of  71.8'X  since  both 
periods  are  during  the  evening  hours.  How- 
ever the  more  conservative  figure  is  used. 
Had  66.9%  been  used,  the  computed  percent- 
age of  accidents  due  to  lack  of  light  would 
have  been  23.3%. 


estimated  by  Dr.  Crum  may  also  be  at- 
tributed to  lack  of  light.  According  to 
census  reports  the  total  expenditure  for 
street  lighting  in  the  United  States  is  not 
in  excess  of  $50,000,000. 

Poor  Lighting  May  Cause  50  Percent  of 
yight  Traffic  Accidents 

The  percentage  of  17.6  arrived  at  as  the 
proportion  of  night  accidents  which  may 
be  attributed  to  lack  of  light  is  undoubt- 
edly an  extremely  conservative  figure  to 
use  in  evaluating  the  usefulness  of  illu- 
mination in  preventing  traffic  accidents, 
for,  as  a  matter  of  fact,  the  streets  of  all 
of  the  cities  covered  in  the  foregoing  sur- 
vey were  illuminated  at  night  by  artifi- 
cial lighting  of  varying  degrees  of  effect- 
iveness. In  an  individual  city  where  the 
need  for  better  street  lighting  is  espe- 
cially evident  the  percentage  of  night  ac- 
cidents chargeable  to  the  lack  of  light  is 
likely  to  run  as  high  as  50%.  On  the 
other  hand,  in  the  case  of  those  districts 
where  fairly  high  levels  of  artificial  street 
lighting  are  provided  by  so-called  White 
Way  systems,  the  percentage  of  night  ac- 
cidents chargeable  to  lack  of  illumination 
can  be  said  to  be  fairly  low.  It  was  hoped 
to  have  data  from  this  survey  to  show 
the  difference,  but  it  was  not  found  prac- 
tical to  separate  the  statistics  for  the  bet- 
ter lighted  sections  in  a  sufficient  number 
of  cases  to  arrive  at  an  average  figure. 

While  in  the  present  state  of  the  art  it 
is  not  practical  to  provide  artificial  street 
lighting  approaching  actual  daylight  lev- 
els, it  Is  entirely  feasible  to  increase  the 
quantity  of  light  to  a  level  from  3  to  10 
times  higher  than  that  provided  by  aver- 
age existing  systems,  and  when  this  is 
done  with  properly  installed  equipment  it 
may  be  confidently  expected  that  a  large 
measure  of  the  benefit  of  light  in  reducing 
accidents  will  be  secured. 

It  is,  perhaps,  pertinent  to  emphasize 
that  these  higher  levels  of  artificial  street 
illumination,  the  expenditure  for  which  is 
so  amply  justified  as  an  accident  preven- 
tion measure,  have  many  other  important 
advantages  In  contributing  very  greatly  to 
the  prevention  of  crime,  to  the  comfort 
and  convenience  of  all  those  traversing 
the  streets,  and  to  commercial  and  indus- 
trial progress. 

Growth  of  Night  Traffic  Will  Call  for 
Better  Lighting 

Modern  illuminating  engineering  has 
been  of  great  assistance  economically  in 
making  possible  "double  shift"  operation 
of  industrial  plants,  thereby  In  many 
cases  reducing  the  overhead  charges  on 
the  investment  in  plant  and  machinery  by 
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as  much  as  one-half.  In  the  development 
of  a  level  of  street  lighting  such  as  will 
enable  night  traffic  at  the  same  density, 
speed,  convenience  and  safety  as  hy  day, 
there  is  offered  a  similar  important  op- 
portunity for  community  economy.  Large 
as  the  expenditures  are  already  for  im- 
proved thoroughfares  and  highways,  en- 
gineers estimate  that  at  the  present  rate 
of  traffic  growth  duplicate  roadways  must 
be  built  very  soon  in  many  districts.  This 
congestion,  however,  will  be  greatly  re- 
lieved and  the  time  when  duplicate  road 
constructioa  is  required  will  be  postponed 
for  years  in  many  cases  provided  a  larger 
proportion  of  the  traffic  can  be  diverted 
from  the  crowded  day  hours.  In  line  with 
this  Mr.  Arthur  Williams  of  New  Tork 
recently  presented  a  paper  in  which  re- 
ductions as  great  as  one-half  in  trucking 
cost  were  estimated  to  be  possible  by  the 
increased  utilization  of  equipment  and  ter- 
minal facilities  and  the  avoidance  of  traf- 
fic delays  by  the  use  of  streets  during  the 
less  congested  night  hours.  It  is  apparent 
that  the  density  of  traffic  which  would 
result  from  such  a  "double  shift"  utiliza- 
tion of  thoroughfares  and  highways  would 
greatly  increase  the  total  of  night  acci- 
dents. Furthermore,  the  greater  density 
of  traffic  at  night  would  undoubtedly  re- 
sult In  a  larger  proportion  than  17.6%  of 


the  accidents  being  chargeable  to  lack  of 
light  unless  adequate  street  lighting  is 
provided.  But  the  annual  cost  to  the 
community  of  lighting  entirely  sufficient 
for  safe  and  convenient  night  traffic  is 
small  indeed  compared  with  the  construc- 
tion and  maintenance  cost  of  the  addi- 
tional roadways  which  will  otherwise  bo 
required. 

The  foregoing  paper  was  presented  be- 
fore the  Illuminating  Engineering  Society, 
September,  1921. 


"MIXPEN"    BITUMINOUS  CON- 
CRETE. 

By  Geo.  A.  Henderson,  Consulting  Engineer, 

of    International    Bituconcrete    Company 

of  Delaware,  St.  Albans,  W.  Ta. 

Many  articles  on  bituminous  pavements 
have  recently  appeared  as  a  result  of  the 
increasing  popularity  of  bituminous  foun- 
dations which  have  been  demonstrated,  by 
more  than  20  years  heavy  street  traffic 
in  the  opinion  of  many  engineers,  to  have 
many  features  superior  to  foundations  of 
hydraulic  concrete. 

Notwithstanding  this  there  seems  to  be 
very  little  change  or  improvement  in  such 
bituminous  structures  over  those  built 
many  years  ago.    It  is  the  purpose  of  this 


TABLE    I— TRAFFIC    ACCIDENT  STATISTICS  FOR  32   CITIES  DURING  A  PERIOD 

OP  ONE  TEAR 

TRAFFIC  ACCIDENTS  REPORTED 

Total  Night       3-5   P.  M.  9-11  p.  M.  6-8   P.  M. 

Total     Night  Fatal  Fatal    W'ter*-Sum.  Wter'-Sum.  Wter'-Sum. 

Philadelphia.  Pa 5231  1485  190  66        175  251  71          98  164  183 

Cleveland.   Ohio    3549  1059  174  56        120  120  89          73  154     .      121 

Boston.  Mass 3380  1001  89  38        108  159  57          69  117  131 

Pittsburgh,    Pa 2950  982  6  2        119  183  67        100  74  109 

San   Francisco,   Cal...     3014  1092  76  32        127  106  58          73  110  84 

Jersey  City.  N.  J 672  223  28  13          18  38  8          17  36  32 

Rochester,  N.  T 2570  735  29  9          70  111  34          71  62  119 

Portland.  Oregon   ....     1230  411  31  8          45  43  11          21  38  48 

Columbus,  Ohio    193  95  17  9            7  11  6          13  8  7 

Hartford,  Conn 1389  300  19  6          38  72  12          17  37  57 

Grand  Rapids,  Mich...       255  78  12  4            9  8  17  10  12 

Toungstown.  Ohio   ...       702  258  33  15          33  31  12          17  28  25 

New  Bedford,  Mass..  .       699  189  7  3          34  40  6          17  20  31 

Lynn.   Mass 818  278  7  2          35  40  19          20  36  42 

Utica,   N.   Y 652  150  9  3          22  43  2          2.";  16  33 

Fort  Wayne,  Ind 1010  241  9  2          42  30  14          13  29  19 

Peoria.  Ill 131  26  7  3            5  11  1            1  6  1 

South  Bend,  Ind 143  46  6  36  6567  5 

Portland.    Maine    ....       620  177  1  .  .          16  24  9          16  20  18 

Charleston,  S.  C 192  52  13  3            6  8  ..             7  8  3 

Rockford,   III 181  45  11  3            5  15  3            5  3  9 

Saginaw,    Mich 120  48  3  .  .           .  .  7  2            3  8  5 

Holyoke,    Mass 287  79  5  2          15  13  5            2  5  15 

Gary,  Ind 281  78  10  4            5  11  3          13  6  12 

Maiden,  Mass 187  56  3  ..             3  9  ..             5  3  13 

McKeesport,  Pa 74  30  2  ..            1  1  1            3  2  6 

New  Castle.  Pa 74  31  3  1            3  2  .  .             5  2  12 

Mt.  Vernon.  N.  Y 264  78  2  1          11  12  3            7  8  12 

Evanston,  111 2S7  81  9  4            7  17  2            7  6  11 

Au.stin.  Tc'X 169  75  2  29  322  IG  9 

Muskogee,  Okla. 42  20  2  ..           ..  3  1            1  2  9 

East  Cleveland,   Ohio.       109  35  6  4            1  116  6  7 

Total   31.475  9534  821  298      1095  1429  495        740  1046  1200 

•Winter  refers   to   November.   December  and  January. 
Summer  refers  to  May,  June  and  July. 
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article   to   refer   to   some   of   the   present 
possibilities  in  this  direction. 

Mixing  and  Penetration  Methods 

In  the  more  expensive  "mixing  method" 
of  producing  "bituminous  concrete"  the 
mineral  ingredients  of  coarse  and  fine 
aggregates  are  carefully  graded  and  then 
mixed  with  a  normally  semi-solid  bitu- 
minous binder  in  a  power  mixer  when  all 
of  the  ingredients  have  been  sufficiently 
heated  to  remain  hot  while  being  sepa- 
rated as  to  sizes  of  the  mineral  aggre- 
gate, mixed  witli  the  bitumen,  hauled  to 
the  road  and  there  spread  and  compacted 
over  its  cold  base. 

In  the  less  expensive  "penetration 
method"  for  producing  "bituminous  mac- 
adam" the  cold  stone  in  situ  in  the  road 
is  coated  with  a  relatively  light  bitumin- 
ous material  (more  of  a  lubricant  than  a 
binder)  that  can  be  rendered  sufficiently 
fluid  to  penetrate  into  its  voids. 

The  bituminous  cement  used  in  the 
mixing  method  when  of  consistency  about 
50  to  60  penetration,  represents  its  maxi- 
mum binding  value  in  bituminous  struc- 
tures and  is  in  itself  of  greater  inherent 
stability  than  that  bituminous  material 
used  In  the  penetration  method,  which  Is 
generally  of  from  125  to  150  penetration, 
as  tested  for  consistency,  and  of  minimum 
binding  value. 

In  the  mixing  method,  scientific  grading 
of  the  aggregate,  and  the  comparative 
density  and  stability  of  the  viscous 
binder,  are  relied  upon  for  stability, 
whereas  in  the  penetration  method  me- 
chanical clasp  of  the  larger  sizes  of  com- 
pacted aggregate,  wth  stone  screenings 
for  filler  of  the  voids,  is  relied  upon  for 
the  structure's  stability  more  than  is  any 
binding  function  of  the  penetration  ma- 
terial. 

On  the  other  hand,  if  the  mixing-meth- 
od binder  be  used  in  the  penetration  meth- 
od of  construction,  it  would  prematurely 
congeal  upon  being  spread  over  the  cold 
stone  in  situ  before  penetrating  its  Inter- 
stices, and  would  form  a  surface  mat 
which  would  peal  off  in  time. 
Efforts  to  Cotnbinr  Advantages  of  Mixing 
ami  Prnrtration  Methods 

Efforts  to  combine  the  economy  of  the 
penetration  process  with  the  superiority 
of  the  product  of  the  more  expensive  mix- 
ing method  have  included  the  following: 

It  has  been  proposed  to  "cut  back"  the 
heavy  mixing  method  bituminous  cement 
with  about  50  per  cent  of  naphtha,  and 
rely  on  evaporation  of  the  latter,  in  time, 
to  leave  the  heavy  binder  in  the  aggre- 
gate's voids  where  it  is  deposited  by  using 
the  naphtha  as  a  carrying  agent;   but  on 


recent  tests  such  a  structure  has  been 
found  to  be  more  or  less  porous  and  ab- 
sorbent (like  hydraulic  concrete)  when 
the  naphtha  (like  the  water  of  Portland 
cement  mixtures)  is  evaporated  from  the 
mass  of  which  it  was  a  part;  and,  too, 
the  cost  of  the  naphtha,  so  temporarily 
used,  is  economically  prohibitive. 

In  the  writer's  experiments  he  has  tem- 
porarily liquified  such  a  50-penetration 
bituminous  cement  chemically,  and  dur- 
ing escape  of  residual  gases  to  the  atmos- 
phere on  Impinging  under  pressure  the 
binder  into  the  interstices  of  previously 
heated  and  absolutely  dustless  aggregate 
unfilled  with  stone  screenings  in  situ  on 
a  road,  he  has  succeeded  in  completely 
filling  its  voids  with  the  semi-solid  bitu- 
minous cement;  but  due  to  lack  of  grad- 
ing of  the  aggregate  (as  in  the  mixing 
method)  so  that  the  smaller  particles  will, 
as  nearly  as  they  may,  fill  the  voids  be- 
tween the  larger  ones,  it  is  found  that 
notwithstanding  the  normal  mechanical 
clasp  of  the  larger  aggregate,  the  pave- 
ment still  lacks  that  inherent  stability  of 
the  mixing  method,  the  interstices  being 
filled  exclusively  with  pure  asphaltic  ce- 
ment, the  most  expensive  ingredient  of 
a  bituminous  structure,  which  forms 
"lakes"  in  the  voids,  and  during  hot 
weather,  softens. 

The   "Mixpen"   Process 

With  these  basic  conditions  In  mind  the 
"mixpen  process"  has  been  finally  evolved 
by  Reiman  G.  Erwin,  chemist;  H.  K. 
Stephenson,  engineer,  and  the  author, 
from  a  combination  of  the  mixing  and  the 
penetration  methods,  in  which  a  mastic 
is  employed,  consisting  of  50-penetration 
bituminous  mixing  method  cement  in 
which  50  per  cent  of  its  weight  of  clay 
dust  is  colloidally  suspended  when  the 
bituminous  material  is  temporarily  re- 
duced to  a  state  of  liquefaction  by  the 
Interaction  of  sulfurous  gases  in  the  pres- 
ence of  traces  of  moisture  under  the  influ- 
ence of  agitation  and  heat  above  the  boi!- 
ing  point  of  water,  which  results  in  a 
constantly  changing  cellular  or  honey- 
combed condition  of  the  mass,  on  the  thin 
films  of  which  the  dust  is  separately 
lodged  in  steam  suspension,  and  the  mass 
then  completely  dehydrated  before  pass- 
ing, while  still  in  a  gaseous  condition, 
through  penetration  nozzles  of  a  pressure 
distributor  in  which  the  entire  mass  is 
constantly  agitated  by  the  ordinary  as- 
phalt pumps.  Notwithstanding  the  stiff- 
ening influence  of  the  dust  particles  pres- 
ent, it  is  found  that  they,  (while  colloidal- 
ly suspended  in  the  molten  bitumen,  so 
temporarily    reduced    to    the    fluidity    of 
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water  chemically),  are  carried  in  gas  sus- 
pension, until,  in  passing  under  about  40 
lbs.  pressure  to  the  square  inch,  from  the 
nozzles  to  tlie  road's  surface,  all  gases 
and  vapors  escape  to  the  atmosphere  on 
impinging  of  the  mastic  within  the  open, 
heated,  dust-cleared  interstices  of  the 
larger  aggregate  in  si/ii.  forming  a  matrix 
of  greater  inherent  stability  than  the  trap 
rock  aggregate  it  fills  and  binds. 

The  heating  of  the  larger  mineral  ag- 
gregate in  mixing-method  bituminous 
concrete  is  essential  to  secure  the  great- 
est bonding  efficiency  of  the  asphaltic  ce- 
ment to  the  aggregate,  when  dry,  in  addi- 
tion to  the  necessity  for  such  a  degree 
of  heat  as  to  maintain  the  mix  suffi- 
ciently hot  until  spread  and  compacted 
over  the  cold  base.  If  the  latter  were 
not  true  the  mere  surface  heating  of  the 
stone  would  be  sufficient  to  secure  the 
bond  of  the  matrix  to  the  larger  aggre- 
gate. In  the  mixpen  method  the  lYz  to 
3-ln.  macadam  stone  compacted  in  me- 
chanical clasp  is  not  filled  with  screen- 
ings or  other  filler,  and  the  pressure  dis- 
tributor of  the  mastic  above  described  is 
equipped  with  a  surface  heater,  using 
fuel  oil  heat  mixed  with  hot  air,  which 
Is  blasted  into  the  interstices  as.  the  dis- 
tributor passes  over,  to  be  at  once  fol- 
lowed by  the  penetration  nozzles  on  the 
same  machine,  within  1  ft.  distance  of 
the  surface  heater's  operation.  What- 
ever dust  may  be  left  in  the  larger  ag- 
gregate's Interstices  Is  removed  not  only 
by  the  hot  air  blasts  above  mentioned  but 
by  severe  suction  from  the  surface  heat- 
er's hood,  which  suction  in  volume  Is 
equal  to  the  pressure  of  the  hot  air  from 
the  burners  under  the  hood,  thus  avoid- 
ing lateral  suction  or  pressure  at  the 
hood's  sides. 

The  chemicals  used  to  accomplish  the 
above  purpose  benefit  the  bituminous  ce- 
ment when  that  cement  Is  the  product 
of  asphaltic  base  petroleum  of  oil  refin- 
eries as  distinguished  from  the  "natural 
asphaltic  cement"  such  as  Trinidad.  This 
benefit  results  from  exact  duplication, 
both  physically  and  chemically,  of  Trin- 
idad Lake  asphaltic  cement  both  from  the 
same  mother  substance — asphaltic  base 
petroleum — from  which  the  Trinidad,  as 
well  as  the  "artificial  oil  asphalts"  are  all 
derived,  viz.:  It  is  now  incontrovertibly 
determined  and  recorded  in  the  foremost 
text  books  on  the  subject  that:  (a)  the 
bitumen  of  Trinid?d  is  the  residuum  of 
asphaltic  base  petroleum  of  identical 
characteristics  to  that  available  from  oil 
wells  on  Trinidad  Island,  in  Mexico,  in 
California  and  elsewhere,  and   refined   in 


our  local  refineries  by  the  volatilization 
of  kerosene,  naphtha  and  the  other 
lighter  oils  therefrom;  (b)  that  this  pe- 
troleum deposit  at  Trinidad  is  treated  by 
nature  in  her  laboratory  set  up  in  the 
crater  of  a  constant  volcano  that  is  to- 
day active,  by  subjecting  it  to  volcanic 
heat  in  the  presence  of  clay  dust  mixed 
with  salt  water  infiltrated  thereto  from 
the  sea;  (c)  that  sulfur  (of  identical 
nature  to  that  available  in  Louisiana)  is 
by  nature  provided,  and  that  when  all  of 
these  ingredients  are  subjected  to  suffi- 
cient heat  hydrogen  sulfid  and  sulfur  di- 
oxide gases  interact  chemically  on  the 
hydrocarbon  (the  bitumen)  to  reduce 
that  residuum  of  the  oil  to  a  constantly 
changing  cellular  condition  on  the  very 
thin  films  of  which  the  widely  dispersed 
clay  particles  are  found  to  be  separately 
lodged  in  colloidal  suspension  upon  com- 
plete dehydration  of  the  mass.  All  Trin- 
idad pavements  in  use  today  are  made 
from  asphaltic  base  petroleum  contain- 
ing almost  uniformly  38  percent  of  non- 
asphaltic  matter,  towit:  clay  dust  In  par- 
ticles even  larger  than  those  locally  avail- 
able throughout  the  United  States,  in 
which  local  deposits  the  particles  by  elu- 
triation  tests  of  the  writer  have  been 
found  to  be  capable  of  passing  a  200 
mesh,  60%  smaller  than  .02  millimeters 
in  gradations  down  to  smaller  than  two 
microns. 

It  is  not  questioned  by  any  authority 
that  the  sulfur  content  of  Trinidad  as- 
phalt renders  it  more  tenacious,  more 
ductile,  more  cementitious,  and  tougher 
than  such  asphaltic  residuum  containing 
either  that  sulfur  known  to  the  art  of 
vulcanizing  or  containing  no  sulfur  at 
all.  It  is  likewise  a  fact  that  the  sulfur 
content  of  Trinidad  asphalt  is  entirely 
different  and  has  a  different  effect  on 
petroleum  residuum  than  the  sulfur 
heretofore  used  In  even  rubber  vulcaniza- 
tion can  have  on  the  bitumens  or  rubber. 
This  is  due  to  the  now  demonstrated  fact 
(as  last  year  disclosed  by  Professor 
Peachey  of  the  Manchester  [Eng.]  Col- 
lege of  Technology)  that  those  sulfur 
"derivatives"  of  Trinidad,  viz.,  hydrogen 
Bulfid  and  sulfur  dioxide  gases  interact  on 
vulcanizable  materials  to  vulcanize  them 
almost  instantly  (In  the  nascent  period), 
even  in  the  cold. 

It  is  also  generally  conceded  that  to 
the  extent  truly  impalpable  mineral  dust 
can  be  colloidally  suspended  in  any 
heavy  bituminous  binder,  is  inherent  sta- 
bility and  density  of  the  pavement  of 
which  it  forms  a  part,  and  its  durability 
iiicreased.      It    is   likewise  conceded    that 
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by  all  methods  heretofore  known  not 
more  than  10  percent  of  such  truly  col- 
loidal dust  can  be  so  suspended  in  a 
mixing-method  bituminous  cement.  While 
Road  Oil  will  permeate  dust,  the  heavier 
mixing-method  bitumen  is  found  to  be  in 
films  too  thickly  surrounding  the  sep- 
arated particles  of  microscopic  size  so  to 
suspend  more  than  10%,  and  to  the  ex- 
tent any  particles  are  not  separated  by 
the  bitumen  In  a  pavement  is  that  struc- 
ture weakened.  Hence,  except  In  the  case 
of  nature's  Trinidad  product,  all  United 
States  standard  specifications  prohibit 
the  use  of  more  than  10  percent  of  such 
truly  Impalpable  filler,  and  permit  that 
only  in  the  presence  of  fixed  proportions 
of  grains  of  larger  sizes  "to  take  care  of 
the  dust." 

The  subject  of  colloidal  chemistry,  be- 
ing that  of  bubbles,  particles,  films  and 
filaments,  and  that  of  dispersed  colloids, 
a  state  of  matter  as  distinguished  from 
an  amorphous  form,  would  require  a  too- 
technical  discussion  to  be  briefly  pre- 
sented here,  and  it  is  sufficient  to  say 
that  in  its  relation  to  the  provisions  of  a 
dense  tough  mastic  forming  a  matrix 
binding  together  an  ungraded  aggregate 
in  bituminous  concrete,  the  electrical 
forces  that  are  believed  to  be  present  and 
finally  responsible  for  colloidal  disperse 
of  molecular  particles,  have  added  to  them 
at  Trinidad  Lake,  and  now  artificially  in 
the  "mixpen"  specification,  further  elec- 
trical forces  in  the  form  of  soluble  salts, 
viz.,  sodium  sulphate,  sodium  chloride 
(both  present  in  nature's  Trinidad 
process)  and  sulphate  of  copper,  and 
without  knowing  or  claiming  any  specific 
chemical  reactions  on  the  bitumen,  but 
observing  the  result  of  these  artificial  ad- 
ditions to  the  sulfuretted  bituminous  resi- 
duum of  asphaltic  base  petroleum,  as  at 
Trinidad,  reliance  may  be  had  on  these 
salts  in  the'  formative  period  of  the  mas- 
tic to  sustain  such  colloidal  condition  of 
the  particles  therein;  and  further,  be- 
cause of  such  stiffening  influence  of  the 
mineral  dust,  and  the  sulfuretting  of  the 
asphalt,  the  product  representing  its  mas- 
tic, as  distinguished  from  pure  asphalt, 
filling  the  voids  in  the  ungraded  aggre- 
gate is  hardened  and  is  less  susceptible 
to  heat  and  cold  without  reducing  its  duc- 
tility, to  the  extent  of  producing  a  denser 
mass  of  more  inherent  stability  than  even 
the  mixing-method  bituminous  concrete, 
the  reductions  in  costs  of  which  are  due 
to  reducing  the  quantity  of  asphalt  by 
using  the  local  dust,  the  ease  and  rapid- 
ity of  placing  ungraded,  unheated,  un- 
filled, compacted,  cold  aggregate  on  a  sub- 


grade  and  then  heating,  dust-clearing  and 
filling  with  mastic  all  voids  by  the  less 
expensive  penetration  method. 


RE-PUNNING    RICHMOND, 
CALIFORNIA 

By    Guy   Wilfrid   Hayler.    City   Planning   En- 
gineer, 1743   Bush  St.,  San  Francisco, 
Calif. 

One  of  the  widest  schemes  of  civic  im- 
provement west  of  the  Rockies  has  been 
proposed  by  the  City  of  Richmond,  Cali- 
fornia. On  Oct.  14,  1921,  details  of  a 
comprehensive  City  Plan  were  laid  before 
the  City  Planning  Commission  by  Messrs. 
Carol  Aronovici  and  Guy  Wilfrid  Hayler, 
Associated  City  Planners,  who  have  been 
engaged  on  the  work  for  some  months. 
Characteristics  of  the  City 

Richmond  is  a  city  of  only  20  years' 
growth  and  has  now  some  16,000  inhabi- 
tants. It  is  essentially  industrial  and  is 
the  western  terminal  of  the  Santa  Fe  Rail- 
road and  the  location  of  an  extensive 
branch  of  the  Standard  Oil  Company. 

Its  situation  is  on  San  Francisco  Bay 
almost  opposite  San  Francisco  and  the 
Golden  Gate  and  has  a  backbone  of  hills 
on  the  water  front  for  some  distance,  a 
wide  stretch  of  marsh  land  and  a  swampy 
area  close  to  deep  water  out  of  which  the 
United  States  Government  has  planned 
to  create  a  harbor. 

The  city  itself  has  grown  eastward 
from  the  water  front  hills  and  now  covers 
the  plateau  which  extends  up  to  the  foot- 
hills of  the  Contra  Costa  range.  Few  city 
sites  are  so  varied  and  the  problem  of 
development,  whether  residential.  Indus- 
trial or  transportation  has  been  further 
complicated  by  real  estate  exploitation 
which  has  laid  out  streets  regardless  of 
everything  except  immediate  profit. 

The  city  now  finds  itself  a  scattered 
community  covering  29  square  miles  with 
Inadequate  thoroughfares,  unnecessary 
grade  crossings,  no  parks  or  playgrounds, 
no  centralized  business  area,  small  school 
playgrounds,  insuflJcient  transportation 
facilities,  remote  public  oifices  and  a  gen- 
eral confusion  of  residential,  industrial 
and  railroad  locations. 

Special  Maps  Prepared 

The  work  of  replanning  has  necessi- 
tated a  civic  survey  of  an  exhaustive 
character  and  maps  have  been  prepared 
which  detail  the  following  phases  of  the 
city: 

1.  Existing  conditions,  showing  how 
land  and  prgperty  is  now  used,  industrial 
locations,  open  areas,  public  property,  rail- 
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Winter  Maintenance  Saves  Spring  Repairs- 


it  s  expensive  to  neglect  your  roads  through 
the  winter— to  abandon  them  to  the  freezes 
and  thaws  that  ravel  the  surface  and  play 
havoc  with  the  foundation.  As  a  matter  of 
fact,  proper  maintenance  is  even  more  im- 
portant in  winter  than  in  summer. 

Here's  an  easy,  inexpensive  method  of  main- 
tenance that  is  being  used  by  experienced 
road  officials  all  over  the  country: 

Before  the  snow  comes— they  patch  the  road 
surface  with  'Tarvia-K  P."  Then,  from  time 
to  time  during  the  cold  weather,  theydo  what- 
ever further  patching  becomes  necessary. 
( 1  arvia-K  P  gan  be  used  whenever  the  roads 
are  free  from  snow.)  As  a  result  they  not  only 
have  good  roads  all  winter,  but  they  avoid  a 


lot  of  expensive  repair  work  in  the  spring. 

"Tarvia-KP"  is  generally  recognized  as  the 
most  economical,  efficient,  and  convenient- 
to-use  of  all  road-patching  materials.  It  can 
be  employed  on  hard  roads  of  every  type.  It 
is  rnixed  cold  and  applied  cold.  And  as  the 
"rnix"  does  not  deteriorate  with  age  and  is 
uninjured  by  freezing,  it  may  be  made  up  in 
good-sized  batches  for  use  as  required. 

An  illustrated  booklet  giving  full  directions 
for  repairing  different  types  of  roads  with 
"Tarvia-KP"  will  be  sent  on  request.  If  you 
have  any  troublesome  problems  in  road  con- 
strucrion,  maintenance  or  repairs,  the  Special 
Service  Department  will  gladly  help  you 
solve  them.  Please  address  the  nearest  office. 
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road  property,  schools,  etc.,  together  with 
charts  of  wind  direction,  ratio  of  land  and 
water  in  city  area,  relative  proportions  of 
land  occupancy  in  the  city  structure,  etc. 

2.  Distribution  of  population  showing 
the  growth  of  Richmond  since  incorpora- 
tion and  density  of  population  expressed 
by  dots.  Charts  of  populational  increase 
and  city  territory  increase  are  also  given. 

3.  Waterfront  and  harbor  showing  the 
proposals  of  the  U.  S.  Government  for  the 
new  Inner  Harbor,  industrial  develop- 
ment of  the  waterfront,  wharfs,  landings, 
ferries,  etc.,  together  with  the  hydrog- 
raphy and  topography  of  the  shore  line. 
Charts  of  land,  water  and  marsh  areas, 
public  and  private  tidelands  are  added. 

4.  Public  utilities  showing  the  complete 
sewer  system  and  outfalls,  water  mains 
and  wells  of  the  various  companies,  gas 
lines  and  source  of  supply,  electrical 
power  cable  lines,  substations,  etc.  Charts 
show  the  extent  of  the  public  utility  serv- 
ice in  relation  to  the  homes  and  popula- 
tion. 

5.  Improved  streets  showing  all  paved 
streets  and  type  of  paving  used.  Charts 
show  the  ratio  of  paved  to  unpaved 
streets,  proportions  of  the  various  types  of 
paving,  etc. 

6.  Major  thoroughfares  and  transporta- 
tion facilities  showing  all  railroad  tracks, 
grade  crossings,  industrial  spurs,  depots, 
freight  houses,  switching  yards,  grade 
eliminations,  ferry  lines,  street  car  routes, 
auto  stage  lines,  motor  truck  lines,  to- 
gether with  the  major  thoroughfares  out- 
lined in  relation  to  the  regional  districts. 
Charts  show  length  of  transportation 
lines,  major  thoroughfares,  traffic  census 
figures  in  graphic  form  embracing  the 
flow  of  vehicular  traffic  at  important 
points,  etc. 

7.  Land  values  showing  the  present 
values  of  developed  and  undeveloped  land 
on  a  front  foot  and  acreage  basis,  also 
the  value  of  tidelands  in  private  owner- 
ship. Charts  show  in  detail  the  rise  and 
fall  of  values  in  the  business  district. 

PreJi'niinary  City  Plan  Prepared 

In  addition  to  these  maps  which  have 
formed  the  groundwork  for  the  city  plan- 
ning studies  by  Messrs.  Aronovici  and 
Hayler,  a  preliminary  City  Plan  has  been 
prepared  which  outlines  the  recommenda- 
tions for   improvements.    These  cover:  — 

(1)  New     major     thoroughfare     system. 

(2)  New  boulevard  system.  (3)  Proposed 
new  streets.  (4)  Street  widenings.  (5) 
Streets  abandoned.'  (6)  New  parks.  (7) 
New     school    extensions.      (8)     Railroad 


neutral  freight  i-ight  of  way.  (9)  New 
street  car  routes.  (10)  Sites  for  new  pub- 
lic buildings.  (11)  Civic  Center  develop- 
ment. (12)  New  zoning  scheme  for  the 
city. 

Outstar^ding  Proposals 

Amongst  these  proposals  the  following 
stand  out  as  conspicuous.  The  new  major 
thoroughfares  which  give  arterial  access 
and  unite  business  districts,  industrial 
areas,  waterfront,  railroads  and  main 
regional  roads.  Considerable  attention 
has  been  given  to  this  subject  because 
of  the  future  prospects  of  Richmond  be- 
coming a  still  greater  industrial  center 
and  the  need  of  facilitating  the  conduct 
of  business  on  the  most  efficient  lines. 
The  new  boulevard  system  which  creates 
a  tree-lined  girdle  around  and  through  the 
city,  will  make  the  thoroughfares  attrac- 
tive to  the  regional  motorists  and  encour- 
age them  to  visit  Richmond,  as  well  as 
providing  enjoyable  drives  for  the  citi- 
zens and  promenades  for  the  people.  At 
present  the  city  is  almost  destitute  of 
trees,  although  there  is  every  reason  to 
believe  they  would  thrive  here. 

Recreation  Is  amply  provided  for,  a 
large  city  park,  small  parks  with'  field 
houses,  an  aquatic  park  on  the  waterfront 
and  small  plazas  throughout  the  city  be- 
ing outlined.  In  addition  there  are  many 
school  playground  extensions  as  well  as 
the  outline  of  a  new  high  school  with 
large  athletic  stadium.  The  City  Plan- 
ners have  shown  in  detail  how  such  recre- 
ational areas  may  be  developed. 

In  line  with  other  progressive  cities 
Richmond  is  much  interested  in  zoning 
and  a  scheme  for  zones  for  residence, 
business,  light  industry  and  heavy  indus- 
try is  submitted,  with  outlying  areas 
where  marsh  and  hilly  topography  at  pres- 
ent render  unusable,  remaining  unclassi- 
fied until  land  reclamation  and  develop- 
ment has  brought  them  into  the  influence 
of  the  city. 

The  City  Planning  Commission  has  ten- 
tatively accepted  the  recommendations  of 
the  City  Planners,  and  the  preliminary 
plans  for  improvements.  Instructions 
have  been  given  to  have  these  placed  be- 
fore the  citizens  at  mass  meetings  for 
their  approval.  A  wide  scheme  of  pub- 
licity will  be  given  to  the  proposals  with 
the  hope  that  an  early  commencement 
may  be  made  to  achieve  realization.  The 
City  Planners  were  highly  complimented 
on  the  plans  which  will  be  placed  on 
public  exhibition  as  well  as  being  repro- 
duced by  photographs  and  lantern  slides. 
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WATER  WORKS  SECTION 


SOME  FEATURES  OF  PRESENT 
WATER  SUPPLY  PRACTICE 

(Editor's  Note:  The  t'ollowing  excerpts 
from  the  1921  report  of  the  Committee 
on  Water  Works  and  Water  Supply  of 
the  American  Society  for  Municipal  Im- 
provements contain  much  valuable  com- 
ment on  the  latest  developments  in  the 
water  works  field.  Mr.  Nicholas  S.  Hill, 
Jr.,  consulting  engineer,  112  East  Nine- 
teenth street,  New  York,  N.  Y.,  is  chair- 
man of  the  committee.) 

Pumping  Machinery 

In  no  branch  of  water  works  engineer- 
ing have  greater  changes  developed  in  the 
last  few  years  than  in  the  design  and 
selection  of  pumping  machinery.  The  first 
really  successful  water  works  pump  was 
the  direct  acting  steam  pump.  Henry  R. 
Worthington,  the  father  of  the  modern 
pumping  engine,  brought  out  the  first  of 
this  type  of  pumps  about  1840.  The  year 
1895  marked  the  introduction  of  the  du- 
plex direct  acting  pump  and  various  im- 
provements resulted  from  the  efforts  ot 
such  men  as  Blake,  Knowles,  Cameron, 
Marsh,  Dean  and  others. 

The  use  of  steam  pumps  on  a  large 
scale  began  about  the  year  1860,  and  the 
crank  and  flywheel  pump  appeared  about 
1868.  Various  other  Improvements  fol- 
lowed, which  were  principally  improve- 
ments in  details  of  the  mechanism  of  the 
pump.  No  really  fundamental  change  in 
design  occurred  until  1876  when  the 
Corliss  pumping  engine  made  its  first  ap- 
pearance and  proved  to  be  a  success. 
Steam  was  now  being  used  expansively 
with  a  marked  increase  in  economy. 
Duties  by  this  time  had  risen  from  around 
50  thousand  foot  pounds  per  1,000  lbs.  of 
steam  to  around  120  thousand  foot  pounds 
per  1,000  lbs.  of  steam.  It  was  quite  logi- 
cal that  the  steam  pump  should  follow 
step  by  step  the  development  of  the  steam 
engine  with  corresponding  improvements 
in  economy. 

All  of  the  piimps  up  to  15  or  20  years 
ago  installed  in  water  works  plants  were 
of  the  reciprocating  type,  either  direct 
acting  or  crank  and  flywheel,  or  either 
vertical  or  horizontal  pumps  as  the  case 
may  be.    The  term  "reciprocating  pump" 


covers  all  pumps  in  which  the  water  is 
displaced  by  a  plunger,  piston,  or  bucket, 
working  back  and  forth  in  a  cylinder. 
The  past  15  or  20  years  marks  the  de- 
velopment of  the  centrifugal  pump,  al- 
though in  1680  the  first  centrifugal  pump 
was  built,,  and  1818  was  the  year  when 
the  first  crude  pump  of  this  type,  called 
the  Massachusetts  pump,  was  built  in 
this  country.  It  is  probable  that  the  cen- 
trifugal pump  did  not  come  into  general 
use  because  of  the  fact  that  it  is  a  rela- 
tively high  speed  machine  and  there  was 
no  motive  power  well  suited  to  it,  but 
with  the  introduction  of  the  steam  tur- 
bine and  electric  motor,  conditions  have 
changed.  These  high  speed  machines 
stimulated  the  development  of  the  cen- 
trifugal pump  and  we  now  find  an  ever- 
increasing  demand  for  this  type  of  ma- 
chinery. 

Probably  another  reason  for  the  delay 
in  demand  was  due  to  the  low  efficiencies 
of  the  earlier  types  of  centrifugal  pumps, 
but  at  the  present  time  turbine  driven 
centrifugal  pumps  of  large  capacity  have 
been  installed  in  water  works  plants 
which  have  produced  duties  of  from  135 
to  165  million  foot  pounds  per  1,000  lbs. 
of  steam  as  compared  with  170  to  180 
million  for  the  best  types  of  reciprocating 
engines. 

When  the  low  first  cost  of  the  turbine 
driven  centrifugal  pump  is  taken  into 
consideration,  it  makes  a  very  attractive 
proposition  for  large  water  works.  In 
small  isolated  water  works  the  electri- 
cally driven  centrifugal  pump  offers  many 
inducements,  and  there  are  to  be  found 
now  many  installations  of  centrifugal 
pumps  which  are  driven  by  producer  gas 
engines,  oil  engines  of  the  Diesel  type, 
and  gasoline  engines.  The  tendency 
toward  centrifugal  pumping  machinery  is 
notable  and  marks  a  step  in  the  evolution 
of  water  works  design. 

Rainfall  and  Runoff  Records 
The  source  of  all  water  supplies, 
whether  surface  or  underground,  is  the 
precipitation  of  vapor  from  the  atmos- 
phere, commonly  known  as  rain,  but  also 
in  the  frozen  forms  of  snow,  sleet  and 
hail.  These  last  are  eventually  reduced 
to  water  and   the  recorded  quantities  ot 
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snow,  sleet  and  hail  are  expressed  as 
equivalent  water.  Part  of  this  precipita- 
tion is  re-evaporated  into  the  atmosphere. 
Another  part  falls  directly  on  the  water 
surface  of  lakes,  swamps  or  streams. 
Some  is  transpired  .by  vegetation  and  a 
portion  runs  off  directly  from  the  ground 
surface.  The  remainder  enters  the  soil. 
Surface  waters  and  subterranean  waters 
feed  the  water  courses  at  various  dis- 
tances from  the  point  at  which  the  rain 
falls. 

All  of  these  actions  take  place  at  ir- 
regular intervals,  varying  in  duration  and 
may  be  much  extended,  except  that  di- 
rect or  surface  runoff  is  generally  limited 
to  relatively  brief  periods,  which  vary 
with  the  topography,  geology,  geographi- 
cal location  and  physical  conditions  of 
the  watershed  and  its  cover,  as  well  as 
with  the  season  and  climate. 

A  knowledge  of  the  amount  of  runoff 
in  various  localities  and  on  various  water- 
sheds is  absolutely  essential  to  the  proper 
design  of  dams  and  reservoirs.  One  of 
the  great  difficulties  which  the  water 
works  engineer  had  to  contend  with  in 
the  past  was  the  absence  or  paucity  of 
suitable  rainfall  and  runoff  data.  Great 
strides  have  been  made  in  maintaining 
gauging  stations  for  the  purpose  of  re- 
cording the  runoff  of  streams  in  various 
parts  of  the  country.  These  have  been 
of  invaluable  assistance  in  the  proper  and 
secure  design  of  water  works.  Few  peo- 
ple recognize  the  value  of  maintaining 
rainfall  and  runoff  records.  We  beg  to 
call  its  importance  to  the  attention  of  the 
municipal  officials  and  to  request  that 
they  encourage  the  maintenance  of  such 
records  in  the  states  in  which  they  live, 
and  of  water  works  officials  a  request  is 
made  that  they  maintain  such  records  on 
the  watersheds  under  their  jurisdiction 
and  control. 

Works  for  the  Collection  and  Distritmtion 
of  Water 

No  great  changes  have  occurred  in  the 
design  of  structures  for  the  collection  of 
water,  which  include  the  dams  and  aque- 
ducts, within  recent  years,  except  that 
concrete,  as  in  every  other  line  of  engi- 
neering endeavor,  has  replaced  other 
forms  of  masonry.  Much  more  care,  how- 
ever, is  exercised  in  the  design  of  dams 
than  was  formerly  the  case,  and  a  greater 
factor  of  safety  is  required  than  in  times 
gone  by.  The  failure  of  large  dams  in 
this  country  developed  public  opinion  to 
a  point  where  it  demanded  legislation 
requiring  state  supervision  of  dam  con- 
struction and  this  has  resulted  in  better 
design,  workmanship   and   material. 


Cast  Iron  is  still  the  stable  material  for 
the  fabrication  of  pipes  for  water  distri- 
bution in  cities  and  towns,  although  wood 
stave  and  wrought  iron  and  steel  pipe 
are  occasionally  used  in  transmission 
lines.  Great  strides,  however,  have  been 
made  in  the  design  of  the  details  of  the 
distribution  system,  including  the  design 
of  hydrants,  valves,  corporation  and 
curb  cocks  and  the  like,  but  prob- 
ably the  greatest  strides  have  been 
made  in  labor  saving  devices  which 
have  been  developed  for  use  in  connec- 
tion with  the  maintenance  of  the  distri- 
bution system.  The  making  of  connections 
under  pressure  and  the  insertion  of  valves 
without  cutting  off  the  water,  and  other 
operations  of  like  nature,  have  greatly 
facilitated  the  work  of  the  water  works 
superintendent. 

Because  of  the  high  price  of  iron  and 
steel,  the  use  of  concrete,  particularly  for 
tower  tanks  and  pipes,  has  increased. 
Some  of  these  structures  were  poorly  de- 
signed and  built  and  discredited  the  ma- 
terial. However,  refinements  in  the  mix- 
ing and  placing  of  concrete  as  well  as 
greatly  improved  methods  for  making  it 
impervious  to  water,  have  brought  it  into 
the  reliable  class. 

For  the  past  few  years,  maintenance 
and  necessai'y  extension  only  has  been 
the  motto  of  water  authorities,  but  a  peri- 
od of  more  active  construction  is  ap- 
proaching rapidly.  Work  on  the  new 
supply  for  Providence  has  been  resumed. 
Large  purification  projects  are  under  way 
at  Milwaukee,  Cambridge,  Kansas  City 
and  Detroit,  while  in  general  the  undone 
work  of  the  war  time  is  only  awaiting 
a  stabilized  labor  market  for  its  doing. 

Standards  for    Water    Quality 

Standards  of  quality  are  steadily  rising 
and  bid  fair  to  continue  doing  so.  Com- 
munities no  longer  consider  safety  suffi- 
cient, but  demand  a  drinking  water  of 
good  appearance.  This  demand  has  good 
scientific  foundation  for  the  best  appear- 
ing waters  are  frequently  the  safer. 

In  certain  sections,  the  northeast  par- 
ticularly, waters  having  colors  of  25  or 
more  are  still  used  without  complaint. 
These  colors  would  not  be  tolerated  in 
western  cities  supplied  with  lake  or 
filltered  river  water,  or  even  in  New  Eng- 
land; public  opinion  is  fast  getting  in  a 
position  to  demand  water  of  an  average 
color  of  10  parts  per  million  or  less  with 
a  maximum  of  15.  Particular  objection 
is  made  to  colored  surface  waters  contain- 
ing odoriferous  organisms;  and  turbidity, 
whether      due      to      heavy      microscopic 
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growths,  to  clay,  or  to  iron  rust,  is  also 
objectionable. 

While  the  bacteriological  standard  ot 
the  United  States  Public  Health  Service 
met  with  considerable  criticism  because 
of  its  alleged  severity  and  because  it  ex- 
cluded certain  water  supplying  communi- 
ties in  which  good  public  health  conditions 
prevailed,  it  can  not  be  denied  that  those 
who  are  aiming  to  supply  waters  of  high 
quality  are  trying  to  equal  or  iTetter  this 
standard  which,  as  is  well  known,  com- 
mands that  all  waters  used  in  inter-state 
commerce  shall  contain  no  gas-foraiing 
organisms  (presumably  B.  coli)  in  at 
least  three  out  of  five  portions  of  10  c.  c. 
from  the  sample  tested.  One  reason  for 
this  appreciation  is  the  improvement  in 
public  health  diagnosis;  this,  in  turn,  to 
better  vital  statistics,  better  organization 
of  the  health  authorities  and  refinements 
in  clinical  methods. 

Quite  recently  the  significance  of  cer- 
tain spore- forming  bacteria  (B.  Welchii, 
B.  Aerogenes  and  B.  Enteriditis),  when 
found  in  water,  has  been  the  subject  of 
much  discussion  especially  in  connection 
with  the  outbreaks  of  intestinal  diseases, 
other  than  typhoid  fever,  at  Shreveport, 
La.,  and  Montclair,  N.  J.  These  spore- 
forming  organisms  are  more  resistant  to 
the  action  of  chlorine  than  B.  coli  and 
other  non-spore-forming  organisms  and 
are  apt  to  exist  in  surface  waters  which 
have  been  chlorinated  but  not  otherwise 
purified  or  imperfectly  purified  by  rapid 
filtration.  Both  the  nature  of  these  or- 
ganisms and  their  relation  to  disease  are 
as  yet  known  imperfectly,  and  Sir  Alex- 
ander Houston  has  recently  expressed  his 
opinion  that  the  B.  coli  should  still  be 
regarded  as  the  criterion  for  classifying 
waters  with  regard  to  their  connection 
with  gastrointestinal  disease. 
Water  Softening 

Rain  water,  which  is  initially  pure  and 
soft,  acquires  mineral  constituents  as  it 
percolates  through  the  soil,  and  the 
mineral  content  of  water,  therefore,  de- 
pends upon  the  character  ot  the  soil  and 
rocks  through  which  the  water  has  per- 
colated before  it  is  tapped  into  the  source 
of  supply.  Therefore,  hard  water  is  to 
be  expected  in  countries  where  lime- 
stone, dolomite,  sandstone,  gypsum  and 
glacial  deposits  are  found.  From  these 
and  similar  sources  soft  rain  water  is 
converted  Into  more  or  less  hard  water. 
Hard  waters  are  objectionable  in  many 
ways.  For  domestic  and  laundry  use 
they  require  large  quantities  of  soap. 
They  are  unsatisfactory  for  washing  be- 
cause they  have  a  deleterious  effect  on   the 


finer  fabrics.  They  are  unsatisfactory  for 
bathing  because  they  have  an  annoying 
effect  on  the  skin.  They  increase  plumb- 
ing bills  because  of  the  formation  of  scale 
in  waterbacks  and  piping.  For  boiler 
use  they  cause  trouble  by  forming  scale 
in  the  boilers,  which  shortens  the  life 
of  the  boilers  and  fire  boxes  and  increases 
the  bills  for  fuel  and  repairs.  In  certain 
special  industrial  processes  hard  waters 
are  considerably  less  satisfactory  than 
soft  waters,  and  they  can  not  be  used  in 
certain  processes,  such  as  bleaching  and 
dyeing  establishments. 

It  is  likely,  therefore,  that  the  increas- 
ing competition  for  industrial  growth  and 
the  rising  standards  for  domestic  water 
supplies  will  lead  to  a  substantial  growth 
in  water  softening.  The  need  for  water 
softening  does  not  depend  on  sanitary 
grounds  so  much  as  on  economic  grounds. 
The  hardness  of  the  water  has  little  or 
no  effect  upon  the  public  health,  but  for 
both  industrial  and  household  uses  hard 
water  is  unsatisfactory.  In  particular,  the 
quality  of  municipal  water  supply  for  in- 
dustrial purposes  assumes  importance 
where  towns  are  competing  for  the  loca- 
tion of  industrial  plants.  Many  towns  de- 
pend upon  railroad  shops  and  round 
houses,  or  large  manufacturing  plant.s,  for 
a  considerable  proportion  of  their  popula- 
tion. The  progressive  city  with  an  ample 
supply  of  soft  water  will  grow  while 
others  will  stand  still.  There  is  a  more 
direct  economic  appeal,  however.  Under 
certain  conditions,  depending  upon  the 
hardness  of  the  water,  the  size  of  the 
town,  and  other  local  considerations,  the 
residents  of  a  town  will  save  money  by 
softening  its  water.  The  relation  between 
the  cost  of  water  softening  and  the  sav- 
ing resulting  therefrom  to  the  ordinary 
householder  is  very  direct,  and  in  many 
cases  the  saving  in  soap  alone  is  suffi- 
cient to  pay  for  the  cost  of  softening, 
to  say  nothing  of  the  saving  in  damage 
to  the  finer  fabrics,  the  reduced  cost  of 
plumbing,  etc. 

There  is  an  increased  demand  for 
softened  water,  particularly  in  residential 
districts  and  in  textile  dry  houses  and 
bleacheries  now  supplied  with  hard  water. 
In  addition  to  the  limesoda  process  in 
use  for  70  years,  artificial  zeolites,  of 
which  "Permutit"  and  "Delcalco"  are 
trade  examples,  have  had  widespread  use 
in  the  industries,  in  hotels  and  large  resi- 
dences, and  are  beginning  to  enter  the 
municipal  field.  By  their  use,  water  may 
be  completely  softened,  the  calcium  and 
magnesium  in  the  water  exchanging  with 
the  sodium  in  the  zeolite.    After  the  zeo- 
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lite  becomes  exhausted,  it  is  regenerated 
by  contact  with  brine,  followed  by  wash- 
ing with  water. 

Water  Hiipplij  and  Disease 

Among  the  worthy  accomplishments  ot 
the  past  decade  has  been  the  reduction 
in  the  typhoid  fever  death  rate  in  Ameri- 
can cities;  another  was  the  remarkably 
low  typhoid  death  rate  among  the  Ameri- 
can Expeditionary  Forces,  a  marvelous 
contrast  to  the  records  of  the  Spanish 
and  Boer  Wars.  For  example,  the  typhoid 
death  rate  of  Massachusetts  for  1920  was 
2.5  per  100,000  and  only  five  of  the  cities 
of  that  state  had  rates  exceeding  5  per 
100,000,  a  glaring  contrast  with  conditions 
of  15  years  ago  when  leading  sanitarians 
were  talking  of  "residual"  death  rates 
much  higher  than  these  actual  accom- 
plishments. 

Notwithstanding  these  improvements 
in  the  publio  health,  due  in  largest  meas- 
ure to  improvements  in  water  supplies 
by  storage,  inspection,  filtration  and  dis- 
infection, the  goal  is  not  yet  reached. 
Mild  outbreaks  of  gastrointestinal  dis- 
ease, like  a  mild  type  of  dysentery, 
rarely  causing  death,  appear  suddenly  in 
many  municipalities,  especially  in  the 
spring,  and  the  distribution  of  disease 
is  such  that  the  public  water  supply  has 
seemed  in  each  case  to  be  the  cause.  The 
necessity  for  vigilance  and  study  still 
exists  and  the  well-known  lines  of  defense 
against  water  borne  disease  must  be 
well  supported,  for  without  watchfulness 
the  best  designed  works  may  fail,  as 
evidenced  by  the  recent  outbreak  of 
typhoid  at  Salem,  Ohio.  Material  assist- 
ance may  be  given  to  the  water  depart- 
ment by  the  community  by  destroying  in- 
fectious material  at  its  source,  and  by 
better  use  of  the  methods  of  hygiene 
and  preventive  medicine. 

Water  Purification 
Both  the  advantages  and  limitations 
of  storage  as  a  method  of  purification 
have  been  the  subject  of  recent  discus- 
sions— the  consensus  of  opinion  being 
that  it  is  a  valuable  and  perhaps  the 
most  reliable  single  method,  but  not  free 
from  the  danger  of  wilful  or  accidental 
contamination. 

There  have  been  few  changes  in  the 
basic  design  of  water  purification  plants 
within  the  past  10  or  15  years,  but  many 
improvements  have  been  made  in  the  de- 
tails of  water  purification  plants,  particu- 
larly with  respect  to  the  pipe  galleries  in 
gravity  mechanical  plants,  with  respect 
to  the  handling  and  application  of  chemi- 
cals, and  other  practical  matters.  The 
use  of  the  hydraulic  pump  to  mix  chemi- 


cals with  water  by  J.  W.  Ellms,  in  the 
Milwaukee  experiments,  seems  to  be  a 
simple  and  effective  substitute  for  the 
older  methods  of  baffled  channels,  agi- 
tators, weirs  and  other  mixing  devices. 

Where  filtration  and  softening  are  com- 
bined, difficulties  resulting  from  the  so- 
called  ballin?:-up  of  the  filter  sand,  due  to 
the  accretion  of  lime  deposits  on  the  sand 
grains  in  the  filter  beds,  are  being  over- 
come by  several  methods  which  have 
been  developed  recently. 

The  knowledge  of  the  handling  and 
application  of  chemicals  used  in  the  treat- 
ment of  water  has  been  vastly  benefited 
by  the  researches  of  physical  chemists 
in  recent  years. 

The  difficulties  of  treating  colored 
waters  and  waters  of  low  alkalinity  to 
produce  an  effluent  free  from  color,  tur- 
bidity and  colloidal  aluminum  hydrate, 
and  one  which  would  not  erode  or  corrode 
service  pipes  and  plumbing,  are  well 
known.  While  many  operators  have  sur- 
mounted the  difficulties  connected  with 
the  purification  of  such  waters,  they  have 
done  so  by  methods  largely  empirical; 
it  was  difficult  to  find  a  scientific  basis 
for  proper  treatment  or  reasons  for  fail- 
ure. Recently,  however,  water  chemists 
have  made  use  of  the  hydrogen  ion  con- 
centration, and  the  method  bids  fair  to 
explain  much  which  is  now  obscure. 

Briefly,  the  hydrogen  ion  concentration 
is  a  measure  of  the  reaction  of  the  water, 
of  its  acidity  or  alkalinity,  but  it  is  a 
delicate  and  discriminating  measure  and 
gives  information  which  the  ordinary 
alkalinity  determination  does  not.  By 
hydrogen  ion  concentration  is  meant  the 
concentration  of  disassociated  or  active 
hydrogen  in  the  water.  The  standard 
alkalinity  determination  measured  the 
total  amount  of  alkali  present,  but  it  did 
not  measure  the  concentration,  either  be- 
fore or  at  any  stage  in  its  neutralization. 
The  determination  of  the  hydrogen  ion 
concentration  gives  by  difference  the  con- 
centration of  the  alkalinity  at  any  time, 
and  this  is  a  factor  that  is  often  of  very 
great  importance  to  know  and  which  may 
throw  a  great  deal  of  light  on  proper  ap- 
plication of  chemicals  in  water  purifica- 
tion plants.  We  will  not  attempt  a  tech- 
nical discussion  of  hydrogen  ion  concen- 
tration at  this  point,  but  simply  wish  to 
call  attention  to  the  benefits  which  may 
result  from  this  method  of  measuring  the 
re-action  of  the  acidity  or  alkalinity  of 
water. 

Our  more  progressive  officials  are  be- 
ginning to  realize  that  water  purification 
is  not  only  a  problem  of  hydraulics  and 
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meclianios,  but  a  problem  of  chemistry 
and  biology  as  well,  and  are*  giving  more 
encourasement  to  laboratory  work.  It  is 
unfortunate  that  very  little  attention  has 
been  given  to  the  laboratories  at  water 
purification  plants  in  the  past.  The 
larger  plants  have  had  well  equipped 
laboratories  from  the  beginning,  and  ex- 
pert chemists  and  bacteriologists  were 
employed  to  carry  on  the  routine  analyses 
necessary  for  the  proper  operation  of 
such  plants,  but  very  few  of  the  smaller 
plants  maintained  properly  equipped  lab- 
oratories and  fewer  still  had  anyone  con- 
nected with  the  plants  who  had  a  fair 
knowledge  of  chemistry  or  bacteriology. 
This  practice  is  fraught  with  much  danger 
for  the  reason  that  the  existence  of  a 
filter  plant  gives  a  feeling  of  security  to 
a  community,  whereas  a  filter  plant 
without  proper  supervision  may  be  but  a 
blind  to  camouflage  a  really  critical  situa- 
tion. 

Fortunately,  however,  at  the  present 
time  boards  of  health  in  many  cities,  and 
particularly  in  many  of  the  states,  are 
taking  a  hand  in  the  supervision  of  water 
purification.  It  has  become  necessary  for 
the  water  departments  to  report  to  the 
health  boards  the  result  of  their  chemi- 
cal and  bacteriological  analyses.  This  has 
resulted  in  the  establishment  of  labora- 
tories in  nearly  all  except  very  small 
plants.  Closer  attention  is  given  to  the 
results  obtained  for  the  health  depart- 
ments are  also  testing  water.  In  some 
states  the  supervision  of  filter  plants  has 
gone  so  far  as  to  require  all  operators 
to  be  licensed.  The  State  of  New  Jersey, 
so  far  as  we  know,  has  been  the  pioneer 
in  this  respect.  On  February  9,  1918,  an 
act  was  passed  relative  to  the  examina- 
tion and  licensing  of  operators.  This  act 
authorized  the  State  Department  of 
Health  to  examine  prospective  operators 
and  to  issue  a  license,  providing  the  ex- 
amination of  the  applicant  proved  him  to 
be  capable  of  performing  those  duties 
which  would  be  required  of  him.  It  is 
further  provided  that  every  purification 
plant  must  have  a  licensed  operator. 
This  is  a  step  in  advance  and  should  re- 
sult in  better  filter  plant  operation. 

It  is  to  be  remembered,  however,  that 
the  licensing  of  operators  and  the  making 
of  daily  routine  analyses  are  not  all  that 
is  required.  The  water  works  superin- 
tendent should  give  greater  attention  to 
the  analysis  of  the  water  supply  under 
his  charge.  Analyses  are  useless  unless 
used,  and  this  observation  is  true  with 
regard  to  all  operating  data  in  a  water 
works  plant.    The  mere  collection  of  the 


data  is  not  sufficient.   It  must  be  used  and 
applied. 

Electrolysis 
Ever  since  the  advent  of  the  street  rail- 
way, water  works  plants  throughout  the 
country  have  complained  of  electrolysis 
of  mains  and  service  pipes.  The  term 
"electrolysis"  embraces  the  entire  pro- 
cess of  accelerated  corrosion  of  under- 
ground metallic  structures  due  to  stray 
currents. 

The  practical  electrolysis  problem  is 
due  to  stray  currents  from  electric  street 
railways.  Instances  of  stray  currents 
from  other  sources  sometimes  occur,  but 
such  cases  are  rare  and  are  not  specific- 
ally considered. 

Electric  currents  straying  to  earth  from 
electric  tracks  frequently  find  their  way 
to  water  and  gas  pipes,  telephone  and 
power  cables,  and  other  underground 
structures.  When  this  current  leaves 
these  structures  through  earth,  corrosion 
results.  Thus  not  only  are  the  structures 
of  many  different  companies  subject  to 
injury,  but  by  reason  of  the  different  pub- 
lic services  dependent  on  such  structures, 
the  public  as  a  whole  has  a  direct  inter- 
est in  this  type  of  electrical  interference. 
As  the  investment  in  pipes  and  service 
connections  in  the  towns  and  cities  of  this 
country  is  enormous,  the  added  deprecia- 
tion resulting  from  electrolytic  corrosion 
represents  a  large  economic  loss  to  the 
municipalities  of  the  country.  Suits  were 
brought  in  several  instances  to  compel 
the  street  railway  companies  to  modify 
or  change  their  system  of  operation  or  to 
secure  damages  for  electric  corrosion.  No 
definite  beneficial  results  were  obtained 
from  these  studies  for  the  reason  that 
the  data  were  not  sufficient  on  which  to 
base  a  determination  of  the  minimum 
residual  amount  of  stray  current  which 
was  permissible  and  which  would  not 
cause  injury  to  underground  metallic 
structures  nor  whether  it  was  feasible  for 
the  street  railways  to  keep  the  stray  cur- 
rent down  to  this   minimum  residual. 

Believing  that  the  matter  was  subject 
to  co-operative  treatment  the  American 
Committee  on  Electrolysis  was  appointed. 
This  committee  consisted  of  representa- 
tives of  the  electric  railway,  electric  light, 
telephone,  gas  and  water  interests.  Al- 
ready one  report  has  been  made  on  the 
subject  of  electrolysis  and  a  second  re- 
port will  be  issued  within  a  short  time. 
It  is  to  be  hoped  that  this  committee  will 
be  continued  and  that  the  results  of  its 
work  will  be  to  bring  about  a  better  un- 
derstanding of  the  problem  of  electrolysis 
prevention  and   a   closer  cooperation  be- 
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tween  the  electric  interests  and  the  Inter- 
ests which  maintain  the  structures  af- 
fected by  electrolysis. 

It  has  been  found  advantageous  to  form 
joint  committees  composed  of  technical 
representatives  of  the  several  utilities 
concerned  to  investigate  the  local  elec- 
trolysis situation  and  determine  by  agree- 
ment the  course  of  procedure  to  be  fol- 
lowed. Such  committees  should,  of 
course,  attack  the  problem  in  an  open 
and  fair  minded  manner  with  the  object 
of  effecting  mitigation  in  the  most  eco- 
nomical way.  To  this  end  they  should 
be  composed  of  men,  or  have  men  asso- 
ciated with  them,  who  are  trained  in  the 
technique  of  electrolysis.  Active  com- 
mittees of  the  kind  described  are  now  ex- 
istent in  Chicago,  Kansas  City,  Omaha, 
St.  Paul,  New  Haven,  Milwaukee  and 
Syracuse.  The  principle  of  co-operation 
has  been  recognized  by  the  Railroad  Com- 
mission of  Wisconsin  in  an  order  author- 
izing an  electrolysis  committee  in  the 
State  of  Wisconsin.  Such  committees  act 
as  clearing  houses  of  information  and 
keep  all  of  the  interested  companies  in- 
formed as  to  changes  in  their  systems 
which  may  affect  the  electrolysis  situa- 
tion. Under  the  direction  of  such  a  com- 
mittee joint  electrolysis  surveys  may  be 
conducted  and  unified  methods  of  mitiga- 
tion installed  and  maintained. 


MODERN  METHODS  OF  CARRYING 
BOND  ELECTIONS 

By  R.  E.  McDonnell,  of  Burns  <£  McDonnell 

Engineering  Co.,  Consulting  Engineers, 

Interstate  Bldg.,  KaTisas  City,  Mo. 

As  a  basis  for  bond  elections,  munici- 
pal officials  usually  adopt  the  method  of 
employing  a  consulting  engineer  who 
makes  his  preliminary  plans,  estimates  of 
eost,  and  report  on  the  project.  The  car- 
rying of  the  bonds  is  then  usually  left  to 
the  city  officials,  who  with  the  aid  of  civic 
organizations,  endeavor  to  Interest  the 
voters  in  support  of  the  project. 

Successful  Modern  Methods 

The  failure  to  carry  many  worthy  proj- 
ects has  caused  the  writer  to  adopt  mod- 
ern methods  wTiich,  upon  trial,  have 
proven  so  successful  that  it  is  believed 
they  could  with  profit  be  adopted  by  any 
city  having  a  bond  election  under  consid- 
eration. Bond  elections  in  growing  com- 
munities are  necessary,  once  in  about 
every  three  years,  and  in  one  state  last 
year  over  one  hundred  bond  elections  were 
held.  It  is  a  waste  of  time,  money  and 
energy  to  place  any  bond  issue  before  the 
public  without  fully  Informing  the  voters 


of  every  phase  of  the  project,  such  as 
feasibility,  first  cost,  and  cost  of  produc- 
ing the  commodity,  whether  it  be  water, 
electricity,  gas,  heat,  or  ice.  Operating 
costs,  fixed  charges,  revenues,  and  rates 
to  be  paid  often  decide  the  fate  of  bond 
issues. 

Carrying  Bond  Elections  an  Engineering 
Problem 

After  25  years'  engineering  experience 
in  solving  municipal  problems,  the  writer 
is  convinced  that  the  carrying  of  bond 
elections  is  an  engineering  problem  and 
should  be  handled  by  the  engineer  as  a 
part  of  his  duties,  rather  than  that  the 
burden  be  shifted  to  city  officials,  whose 
offices  are  political  and  where  supporters 
of  the  administration  must  be  appealed  to. 
Many  partisan  voters,  or  "outs,"  decline  to 
enthuse  on  a  bond  project  because  it  is 
advocated  by  the  "Ins."  An  engineer  is 
employed  to  handle  the  work  because  of 
his  special  engineering  training  and  skill, 
and,  having  no  political  ambition,  his  ad- 
vice, suggestions  and  recommendations 
"listen  good"  to  a  great  majority  of  citi- 
zens who  find  politics  and  good  municipal 
utilities  don't  mix.  Votes  for  bonds  are 
no  longer  secured  by  appeals  of  oratory 
to  "Support  the  administration,"  "Have 
confidence  in  them,  they  will  spend  it  hon- 
estly," "Show  pride  in  your  city,"  "Our 
old  run-down  utilities  are  a  heritage  of 
the  last  administration,"  and  similar 
phrases,  but  nowadays  the  voters  ques- 
tion and  analyze  the  operating  and  main- 
tenance cost,  the  upkeep,  life  of  material, 
etc.,  and  must  be  shown  wherein  they  are 
going  to  be  benefited.  This  critical  and 
proper  analysis  by  the  voters,  whether 
men  or  women,  requires  a  different  cam- 
paign, and  it  must  be  one  of  education 
about  the  engineering  problems  involved. 
To  prepare  a  fine  set  of  plans,  or  a  beauti- 
fully bound  report  no  longer  satisfies.  The 
job,  or  bond  issue,  must  be  sold  to  the 
public  and  the  buyer,  or  voter,  wants 
facts,  figures  and  absolute  proof  that  the 
investment  is  a  profitable  one  for  himself 
and  his  home  town. 

Handling  Water  Bond  Campaign  at 
Parsons,  Kans. 

A  successful  bond  campaign  for  a  half 
million  dollars  for  rehabilitating  the  mu- 
nicipal water  works  plant  at  Parsons, 
Kansas,  has  recently  been  conducted  by 
our  engineering  organization  and  the 
methods  used  are  outlined  as  an  example 
of  what  other  cities  might  accomplish  by 
adopting  similar  methods. 

Preliminary  plans,  maps,  estimates  and 
summaries  of  the  report  were  prepared  on 
a  large  scale  for  use  in  window  displays. 
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Reliable  Service  I 

Public  Service  Companies 
require  equipment  that  will 
give  reliable  service  con- 
tinuously. 

For  over  fifty  years  the 
great  MUELLER  Factories 
have  supplied  the  Public 
Service  Companies  of  the 
leading  American  and 
Canadian  cities  ^vith 
dependable 

Mueller  Brass 
Water  Works  Goods 

such  as  Mueller  Goose  Necks 
E-501,  MUELLER  Ground  Key  Curb 
Cocks  E-5S7  and  Mueller  Exten- 
sion Service  Boxes  E-7S1,  here 
illustrated— and  many  others. 

It  pays  to  instcUl  Mueller 
goods  for  reliable  service.  Mall 
orders  given  prompt  attention. 

H.  Mueller  Mfg.  Co.* 
Decatur.  Illinois 

PHONE  BELL  153 

"Water,  Plumbing  and  Gas 

Brass  Goods  and  Tools 

San  Francisco, 
63S  Mission  St. 
Phone  Sutter  3S77 
,  Ontario.  Canada  ^ 

Mueller  Metals  Co.,  Port  Huron,  Mich..  Makers 
of '*Red  Tip"  Brass  Rod;  Brass  and  Copper  Tub- 
InK;  Forgines  and  Castings  in  Brass,  Bronze  and 
Alutninum;  Die  Castings  in  White  Metal  and 
Aluminum;    also    Screw    Machined    Products. 


New  York  City. 
145  W.30ih  St. 
Phone  Walkins5397 
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About  75  stereopticon  slides  were  made 
and  used  at  mass  meetings  and  before 
civic  organizations.  Municipal  band  con- 
certs were  held  outdoors  and  following 
the  concerts  all  features  of  the  project 
were  explained — cost  estimates,  operating 
expenses,  depreciation  allowance,  bond 
sinking  fund,  revenues  and  rates,  with 
net  income,  were  shown  through  graphical 
diagrams.  All  engineering  features  were 
so  clearly  explained  that  a  prominent  at- 
torney, commenting  on  the  project,  said: 
"The  engineering  is  shorn  of  its  technical 
features  and  we  are  now  all  engineers  and 
see  the  soundness  of  the  whole  project." 
Xewspiiper  Cooperation 

"The  Parsons  Sun"  expressed  a  willing- 
ness to  publish  a  series  of  water  works 
articles,  which  were  prepared  by  the  en- 
gineers. These  articles  were  run  daily, 
many  of  them  being  illustrated  by  views 
showing  both  the  present  conditions  of 
the  water  works  system  and  the  proposed 
improvements.  Over  50  of  these  articles 
were  prepared  and  used.  They  were  writ- 
ten, not  as  a  technical  journal  would  use 
them,  but  as  newsy,  interesting  items.  To 
test  their  power  to  interest  readers,  an 
interruption  was  intentionally  made  which 
caused  many  'phone  calls  of  inquiry  and 
request  for  the  articles  to  continue.  Some 
knowledge  of  the  50  articles  may  be 
gained  by  quoting  some  of  the  titles: 
"Why  the  Women  of  Parsons  Want  Pure. 
Soft  Water,"  "How  Good  Health  Can  Be 
Purchased,"  "What  Happens  When  a  Wa- 
ter Famine  Occurs,"  "The  Cost  of  a  Ty- 
phoid Epidemic." 

Facts  and  Figures  Used 

A  feature  of  the  improvements  was  a 
modern  water  purification  system  to  dis- 
place a  very  inadequate  and  antiquated 
system.  Comparative  figures  were  given 
showing  the  saving  in  cost  of  operating 
a  modern  plant,  thus  showing  the  voters 
that  they  were  daily  losing  money  by  op- 
erating an  inefficient  plant,  besides  giving 
the  city  an  unsafe  water  to  drink.  Former 
bad  fires  were  illustrated,  with  tables  of 
annual  fire  losses,  showing  the  fire  loss 
per  capita  far  above  that  of  other  cities. 
Insurance  rates  were  shown  to  be  exor- 
bitant because  of  the  present  inadequate 
protection.  Fire  losses  due  entirely  to 
poor  pressure  were  shown  to  exceed  the 
total  bond  issue  asked.  A  portion  of  the 
improvements  consisted  of  replacing  a 
large  amount  of  .small  steel  and  wrought 
Iron  pipe,  also  replacing  a  flow  line  of 
spiral  riveted  steel  and  vitrified  pipe.  The 
leakage  figures  were  given,  showing  a  loss 
of  over  half  the  water  pumped.  Exhibits 
of   this    worn    out    pipe    were    placed    at 


prominent  street  corners  with  placards 
giving  age,  when  removed,  etc.  The  per 
capita  cost  of  the  Parsons  proposed  im- 
provements was  shown  to  be  less  than 
that  of  about  25  cities  similarly  situated. 

The  generation  of  electricity  for  opera- 
ting low  service  pumps  over  a  ten  mile 
transmission  line  to  the  River  Station  and 
also  low  service  pumps  at  the  City  Sta- 
tion, lighting  the  grounds,  stations,  etc., 
was  a  part  of  the  improvements  strongly 
opposed  by  a  private  company,  wanting 
to  sell  electricity  to  the  city.  This 
feature  involved  a  fight  for  municipal 
ownership  with  all  its  advantages  to  be 
shown  by  the  engineers.  The  salesmen 
with  something  to  sell  in  the  way  of  ma- 
chinery, equipment,  pipe,  oil  engines, 
steam  engines,  etc.,  were  very  active,  mak- 
ing it  necessary  for  the  engineers  to  make 
an  unbiased  report  on  each,  and  thus  fore- 
stalling opposition  to  the  bonds. 
Speaking  Campaign 

The  publicity  campaign  through  the  pa- 
pers and  by  personal  presentation  of  the 
plans  before  civic  organizations  continued 
for  four  weeks,  with  an  intensive  speak- 
ing campaign  for  1  week,  when  21  meet- 
ings were  addressed,  in  explaining  the  en- 
gineering, economic  and  health  features 
of  the  project.  Npon  meetings  were  ad- 
dressed when  factory,  shop  and  office  em- 
ployees were  reached.  Slides  were  daily 
distributed  to  all  the  picture  shows,  show- 
ing some  special  features  of  the  improve- 
ments. Local  speakers  were  organized  and 
10-minute  talks  at  all  picture  shows  were 
made  during  the  closing  week.  Church 
announcements  were  made  calling  atten- 
tion to  the  necessity  of  good  citizens  vot- 
ing either  for  or  against,  but  leaving  them_ 
to  form  their  own  conclusions. 

The  women  voters,  through  the  Parsons 
Federated  Women's  Clubs,  sponsored  the 
final  mass  meeting,  bringing  before  the 
women  voters  the  importance  of  the  water 
supply  from  the  standpoint  of  health, 
hygiene,  sanitation,  beautiful  lawns,  clean 
streets,  swimming  pools,  school  and  street 
drinking  fountains,  etc. 

Various  business  men  co-operated  and 
jointly  carried  full  page  advertisements 
recalling  former  water  famines,  bad  fires, 
and  showing  what  the  new  improvements 
could  offer  in  the  way  of  securing  new 
industries  in  Parsons. 

Home  owners  were  clearly  shown  by  fig- 
ures that  not  a  dollar  of  taxes  would  be 
added,  but  that  the  revenue  would  make 
the  plant  self-supporting. 

Attitude  of  Engineers  Conducting  the 
Campaign 

The  engineers  conducting  the  campaign 
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2-inch  Service  Pipe  cast  bell 
down  in  9-foot  lengths 


Cast  Iron  Service  Pipe 

Bell  and  Spigot  Joints 

One  engineer  has  stated  that  nothing  will  ever  reduce  the 
loss  of  water  through  leakage  in  distributing  systems  so 
much  as  the  general  adoption  for  services  of  cast  iron  pipe 
with  joints  that  will  stay  permanently  tight.  Exactly  this 
type  of  pipe  is  offered  in  U.  S.  Cast  Iron  Bell  and  Spigot 
Service  Pipe. 

In  most  cities  the  service  pipe  is  laid  by  regular  water 
works  employees  who  are  perfectly  familiar  with  lead- 
poured  bell  and  spigot  joints.  So  that  this  type  of  install- 
ation results  in  a  very  tight  line  which,  at  the  same  time, 
has  all  the  flexibility  of  a  regular  bell  and  spigot  main. 

Write  for  Booklet. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 


Philadelphia:    1421  Chestnut  St. 
Pittsburgh:    Henry  W    Oliver  BIdg. 
New  York:   71  Broadway 
San  Francisco:    Monadnock  BIdg 


SALES  OFFICES: 

Chicago:    132  S    Michigan  Blvd. 
St.  Louis:    Security  BIdg. 
Birmingham:    1002  American  Trust  Bldg. 
Dallas:    Scollard  BIdg. 


Minneapolis:    Plymouth  BIdg, 

Cleveland:    1150  E.  26th  St. 

Buffalo;    957  E.  Ferry  St. 

Cincinnati:    Dixie  Terminal  BIdg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  have  TURBINE  SEWER  CLEANING 

MACHINE  at   Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TD  BILL 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 


1614  Locust  Street 
129  George  Street 


ST.  LOUIS,  MO. 
BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVILLE,  DNT. 

Therelore  No  Duly  lor  Purcbaser  to  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 
Ratchet  Pipe  Cutter 

Cuts  eitfier  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
same  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.   Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Parli  Basins  (All  styles) 


Regular  and 
Special 
Grates  or 
Strainers  for 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road,  CLEVELAND,  OHIO. 
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had  the  support  and  active  aid  of  the 
mayor,  but  no  aid  or  co-operation  from 
one  of  the  commissioners,  and  the  active 
opposition  of  the  other  commissioner,  un- 
til two  days  previous  to  the  election,  when 
his  conversion  occurred  and  the  three 
united  in  a  printed  statement  favoring 
the  bonds.  Other  early  opposition  grad- 
ually melted  away  as  the  project  became 
understood  and  those  who  had  opposed 
came  out  in  print  favoring  the  bond  issue. 
In  their  articles  and  talks  the  engineers 
refrained  from  directly  urging  the  voters 
to  support  the  bonds,  but  took  the  position 
of  a  disinterested  consulting  physician  to 
a  sick  utility,  and  presented  their  pre- 
scription for  the  patient  in  the  form  of 
plans,  estimates  and  report,  and  all 
features  of  these  were  clearly  explained, 
leaving  the  voters  to  form  their  own  con- 
clusions whether  they  wanted  to  vote  for 
or  against  the  bond  issue. 

Results  Secured 

The  prescription  offered  was  taken,  the 
bonds  were  carried,  and  the  half  million 
dollar  improvement  is  now  being  carried 
out  under  the  guidance  of  the  engineers, 
with  the  expectation  that  the  sick  utility 
will  soon  be  restored  to  health. 

The  engineers  have  found  from  expe- 
rience that  the  same  character  of  bond 
campaign  is  applicable  toward  any  munic- 
ipal problem.  It  has  recently  been  suc- 
cessfully applied  on  bonds  for  sewage  dis- 
posal, electric  lighting,  and  municipal 
ownership  of  several  utilities.  Its  success 
confirms  the  belief  of  the  writer  that  real 
engineering  goes  farther  than  the  mere 
preparation  of  plans,  but  that  the  engineer 
should  "put  over"  the  projects  instead  of 
leaving  them  in  the  hands  of  laymen  to 
scramble. 


THE  WATER  DISTRIBUTION 

SYSTEM 

By    H.    R.    F.    Helland.    City    Engineer,    City 
Hall,    Waxahachie,    Texas 

In  the  construction  of  the  water  distri- 
bution system  it  is  very  important  that 
an  accurate  record  be  kept  of  valves  put 
in  and  connections  made,  said  Mr.  Hel- 
l?nd  in  addressing  the  1921  meeting  of 
the  League  of  Texas  Municipalities.  Much 
valuable  tim:?  rnd  a  great  deal  of  trouble 
will  be  saved  by  having  the  correct  loca- 
tions of  valves  and  connections.  For  ex- 
ample, in  making  a  new  map  of  the  water 
works  in  Oklahoma  City,  Mr.  Holloway, 
superintendent,  found  numerous  instances 
where  valves  shown  en  his  records  had 
never  been  put  in  and  he  found  valves 
in  the  lines  of  which  there  was  absolutely 


no  record.  In  one  instance  he  cites  nine 
valves  had  to  be  closed  and  five  miles 
of  main  shut  off  in  order  to  repair  a  bro- 
ken main,  when,  if  his  old  records  had 
been  correct,  it  would  have  been  necessary 
to  close  only  two  valves  and  shut  off  one 
mile  of  main. 

In  this  connection,  provision  should  be 
made  for  the  periodical  inspection  of 
valves  and  fire  hydrants.  A  valve  or  a 
fire  hydrant  is  of  no  use  unless  it  is  In 
good  working  order.  A  leaking  valve  can 
be  detected  by  means  of  an  aquaphone. 

The  records  of  valves  should  show,  be- 
sides giving  the  location,  the  number  of 
turns  necessary  to  open  or  close.  Know- 
ing this,  when  testing  a  valve  it  is  easy 
to  tell  whether  the  valve  is  operating  cor- 
rectly. It  sometimes  occurs  that  when 
opening  or  closing  valves  a  workman, 
thinking  that  the  valve  is  not  open,  exerts 
extra  pressure  on  the  valve  wrench,  thus 
twisting  the  valve  stem  in  two.  By  know- 
ing the  correct  number  of  turns  neces- 
sary to  open  or  close,  this  can  be  avoided. 

A  few  months  ago  I  found  it  necessary 
to  repair  a  hydrant  in  one  section  of 
Waxahachie.  We  closed,  or  thought  we 
closed,  the  two  valves  that  it  was  neces- 
sary to  operate,  but  found  that  quite  a 
stream  of  water  was  still  coming  through. 
Had  these  two  valves  been  in  good  con- 
dition, only  two  blocks  of  main  would 
have  been  shut  down.  As  it  happened.  It 
was  necessary  to  close  three  additional 
valves  and  put  eleven  blocks  of  main  out 
of  service.  It  was  found  upon  examination 
that  the  valve  stem  of  the  defective  valve 
had  been  twisted  in  two  with  the  gates 
only  partly  closed.  A  periodical  operat- 
ing of  the  valves  of  the  system  will  also 
prevent  to  a  great  extent  the  corrosion 
and  clogging  of  the  valve  seats.  In  the 
same  way,  a  defective  fire  hydrant  is 
worse  than  useless,  valuable  time  being 
lost  by  trying  to  operate  such  a  hydrant 
in  case  of  a  fire. 

Meterage 

Every  city  should  be  lOOOJ-  metered. 
It  is  now  recognized  that  the  only  proper 
way  in  which  to  sell  water  is  by  use  of 
meters.  There  is  as  much  sense  in  using 
the  flate  rate  system  as  there  would  be 
in  paying  your  grocer  a  certain  amount 
each  month  regardless  of  what  you  used. 
A  meter  correctly  measures  the  amount 
of  water  delivered  to  the  consumer  and 
the  meter  reading  should  govern  the 
amount  the  consumer  pays.  The  water 
once  having  passed  through  the  meter 
belongs  to  the  consumer  and  has  been 
delivered  to  him,  and  should  be  paid  for 
regardless  of  what  becomes  of  it. 
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Water  Works  Equipment 
Service 

If  In  the  market  for  any  of  the  following  water 
■orUs  cquiiHiifnt.  so  indioate  by  check  marks,  mail 
■)  Municipal  and  County  Engineering,  Indiansipolis. 
nd  price  quotations  and  desciiptive  literature  will 
e  forwarded  to  you. 


—Air  Compressors 

-Air  Lift  Pumps 

-Ash  Handling  Mach'y 

-Backfillers 

-Brass  Goods 

-Chimneys 

-Chloride  of  Lime 

-Chlorinators 

-Coal    Handling    Ma- 
chinery 

-Concrete    Hoisting 
Equipment 

-Concrete  Tanks 

-Condensors 

-Conduit   Rods 

-Cranes,   Locomotive 

-Cranes,    Traveling 

-Curb   Boxes      ' 

-Curb   Cocks 

-Derricks.    Pipe  Laying 

-Derricks.    Steel    Port- 
able 

-Drinking    Fountains 

-Dry    Feed    Chemical 
Apparatus 

-Engines.    High   Duty 

-Engines.    Gas 

-Engines.   Oil 

-Engines,    Pumping 

-Explosives 

-Fence,  Iron 

-Fittings,   Wrought 

-Filter   Equipment 

-Gates,   Sluice 

-Gauges,    Recording 

-Gauges,  Steam 

-Gauges,  Water 

-Goose  Necks 

-Hydrants,  Fire 

-Indicator   Po.ts 

-Lead 

-Leadite 

-Lead  Furnace-s 

-Lead    Wool 

-Leak  Indicators 


— Lime 

— Meter    Boxes 

— Meter   Couplings 

— Meter  Testers 

• — Motor  Trucks 

• — Motors.   Electric 

—Oil,  Lubricating 

— Pipe,  Cast  Iron 

— Pipe  Cutters 

— Pipe,  Lead  Lined 

— Pipe,   Steel 

-  -Pipe.  Wrought  Iron 

— Pipe,    Wooden 

— Pitometers 

— Pumps.    Air    Lift 

— Pumps.  Boiler  Feed 

— Pumps.     Centrifugal 

— Pumps.    Deep    Well 

— Pumps.  Steam 

— Pumps.  Trench 

— Pumps.    Turbine 

— ^Pumping    Engines 

— Service  Boxes 

— Soda  Ash 

— Specials.    Cast  Iron 

— Standpipes 

— Steam  Boilers 

— Steel,     Reinforcing 

— Sulphate  of  Alumina 

— Tamping  Machines 

— Tanks.  Elevated 

— Tapping    Machines 

— Trench  Braces 

— Trenching    Machines 

— Valve   Boxes 

— Valve  Inserters 

— Valves,  Gate 

— Valves.  Pressure  Reg- 
ulating 

— Water  Main  Cleaners 
^Water'  Meters 

— ^Water  Softening 
Plants 

— Welding  Apparatus 

—Well  Drills 

— Well  Screens 


CENTRIFUGAL 
PUMPS 


DE  LAVAL  .STEAM  TURWNE  CO 

rRir.t-cW.        N.J. 


-Liquid  Clilorlne 

In  writing  to  advertisers  please  mention 


This  Book  will  Help  in 
Writing  Specifications 
for  Centrifugal  Pumps 

VOU  should  have  a  copy  of  our  new  Centrif- 
*     ugal  Pump  Catalog  B-92. 

The  De  Laval  centrifugal  pump,  as  first  in- 
troduced in  1901,  was  revolutionary.  It  is  still 
the  leading  centrifugal  pump,  and  its  many 
meritorious  features  should  be  known  to  you. 

Each  pump  is  fully  guaranteed  as  to  bead, 
delivery  and  efficiency,  as  well  as  to  workman- 
ship and  material,  and  each  pump  is  tested 
before  shipment,  in  order  to  insure  that  the 
guarantees  are  fulfilled. 

The  horizontally  split  casing  renders  all  in- 
ternal parts  easily  accessible,  and  the  machine 
can  be  easily  taken  down  without  danger  of 
damaging  parts,  which  is  favorable  to  its  being 
kept  in  good  order. 

All  De  Laval  machinery  is  manufactured  on 
an  interchangeable  system  by  the  use  of  limit 
gages.  The  supplying  of  repair  parts  made  to 
accurate  dimensions  is  part  of  the  service  ren- 
dered. 

Our  new  Catalog  B-92  describes  the  construc- 
tion in  detail,  and  also  explains  how  to  use 
characteristic  curves  in  selecting  pumps  for 
various  services,  how  to  adapt  different  types  of 
drive  to  centrifugal  pumps,  and  how  to  collect 
the  information  required  to  enable  the  manu- 
facturer to  design  the  pump  to  suit  your  condi- 
tions. Formulas  and  tables  for  calculating 
horsepowers,  efficiencies,  velocities,  pipe  fric- 
tion, etc.,  are  also  given. 

Send  a  post  card  for  Catalog  B-92  now 
while  you  have  the  matter  In  mind. 

DE    LAVAL 

STEAM  TURBINE  CO. 


TRENTON,  NEW  JERSEY 
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I  do  not  believe  in  making  adjustments 
tor  excessive  bills  or  leaks.  It  is  a  re- 
sponsibility of  the  consumer  to  keep  his 
piping  in  good  order.  If  water  is 
wasted  it  is  not  the  place  of  the  water 
company  to  bear  that  loss.  A  flat  rate 
leads  to  the  waste  of  water  and  experi- 
ence has  shown  time  and  again  that  the 
water  consumption  is  materially  reduced 
after  a  system  has  been  fully  metered. 
Wlien  a  meter  becomes  old  and  worn,  it 
will  under-register  and  in  practically  all 
complaints  that  a  meter  registers  too 
much  it  will  be  found  that  the  consumer 
has  had  a  leak  on  his  premises. 
Large  Feeder  Mains 

In  laying  out  or  extending  the  distri- 
bution system  great  care  should  be  taken 
in  the  laying  out  of  the  large  feeder 
mains.  In  this  respect  a  great  deal  of  care 
and  thought  should  be  given  to  possible 
future  developments  of  the  city.  The  lay- 
ing of  long  lines  of  4-in.  main  should  be 
avoided  as  they  are  too  easily  overloaded 
and  any  future  development  of  the  sec- 
tion fed  by  such  a  main  would  require 
the  laying  of  additional  mains.  Much  ex- 
pense of  this  kind  could  be  avoided  by 
a  little  foresight  in  regard  to  the  size  of 
mains.  This  matter  of  too  small  mains 
had  been  very  forcefully  impressed  upon 
me  within  the  past  year  of  two,  as  I  have 
had  to  take  up  5,000  ft.  of  4-in.  main  and 
replace  it  with  larger  main  because  it 
was  impossible  for  the  4-in.  main  to  de- 
liver the  amount  of  water  required.  In 
Waxahachie  we  have  a  220,000  gal.  stand- 
pipe  about  1  2/3  miles  from  the  pump  sta- 
tion. The  4-in.  main  above  referred  to  led 
to  this  standpipe.  Before  laying  the 
larger  main,  whenever,  for  any  reason, 
the  pump  station  was  shut  down,  the 
water  could  not  flow  back  through  the 
main  fast  enough  to  supply  the  lower  part 
of  the  city.  Under  such  a  condition  the 
standpipe  was  of  no  benefit  as  a  storage 
tank  or  pumping  cushion  and  we  were 
practically  operating  under  the  direct 
pressure  system.  Since  that  time,  larger 
mains  have  been  put  in  and  we  have 
erected  a  250.000  gal.  elevated  tank  4,500 
ft.  from  the  pump  station. 


DU  PONT  SELLS  HOPEWELL,  VA., 
WATER  WORKS 

The  water  works  at  Hopewell,  Virginia, 
which  during  the  war  supplied  the  great 
munitions  plant  of  E.  I.  du  Pnnt  de  Ne- 
mours &  Company  and  adjacent  villages, 
has  been  sold  by  the  Du  Pont  Chemical 
Company   to   the   Industrial   Service   Cor- 


poration of  Virginia.  The  transfer  in- 
cludes electric  and  steam  pumping  sta- 
tions, filtration  plant,  boiler  plant,  trans- 
mission lines,  etc.  The  new  corporation 
took  over  the  operation  of  the  plant  No- 
vember 1st.  The  plant  has  a  capacity  of 
approximately  30,000,000  gals,  per  day 
which  will  enable  it  amply  to  serve  the 
community  and  take  care  of  considerable 
expansion. 

J.  F.  Muhlig  is  the  general  manager 
and  operating  head  of  the  new  corpora- 
tion, with  headquarters  at  Hopewell,  Vir- 
ginia. 

The  sale  of  this  water  works  marks  an- 
other step  in  the  work  of  the  Du  Pont 
Chemical  Company  in  turning  over  the 
property  of  the  former  munitions  works 
to  peacetime  uses.  Recently  the  company 
gave  title  to  the  last  of  its  houses  in  one 
of  the  large  villages  there.  The  transfer 
consisted  of  73  dwellings  and  was  the 
largest  housing  transaction  ever  made  in 
the  vicinity.  Since  the  campaign  was 
started  to  turn  Hopewell  and  vicinity  over 
to  permanent  industrial  development,  20 
firms  have  located  there. 


NEW  METHOD  OF  FIRING  T.  N.  T. 

IN  ELIMINATING  MOSQUITO 

BREEDING  PLACES 

A  new  method  of  firing  T.  N.  T.  in 
propagated  ditch  blasting,  which  greatly 
reduces  labor  costs  and  saves  time,  has 
been  evolved  by  the  Mississippi  State 
Board  of  Health  at  Greenwood,  Miss.  It 
was  planned  to  blast  deeper  the  Walker's 
Lake  Canal  to  eliminate  sources  of  mos- 
quito breeding. 

In  describing  the  new  method  J.  Lyell 
Clarke,  Sanitary  Engineer  of  the  Board, 
says: 

Work  on  the  canal  was  begun  in  May, 
was  checked  on  account  of  the  high  wa- 
ter, and  again  discontinued  when  attempt 
was  made  to  fire  T.  N.  T.  in  water  by 
priming  each  charge  with  an  electric  cap 
connected  in  series — the  usual  method. 

Owing  to  the  leakage  of  the  electric 
current  through  water  this  method  proved 
a  failure,  caused  misfires  and  resulted  in 
a  labor  cost  almost  prohibitive. 

T.  N.  T.  being  very  insensitive,  will  not 
explode  by  the  propagated  method,  so  in 
an  effort  to  reduce  the  two  main  items  of 
cost  of  ditch  blasting,  which  are  labor 
and  caps,  a  new  method  has  been  evolved. 
Tests  were  made  wherein  '4  lb.  charges  of 
50  per  cent  straight  dynamite  were  used 
in  lieu  of  electric  caps.  Knowing  that 
concussion    from    the    explosion    of    one 
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Don't  Blame  the  Well 

In  most  cases  we  find  that  the  well  is  not  as  poor  as  it  is  thought 
to  be.     It  is  more  often  a  wrong  method  of  pumping. 

Harris  Air  Lift  System  has  saved  the  drilling  of  hundreds  of 
wells.  It  saves  endless  expense  and  trouble,  because  it  does  not 
get  out  of  order  and  requires  no  repairs;  therefore  no  mainte- 
nance expense.  Write  for  free  booklet,  "Pumping  Efficiency," 
containing  valqable  data  and  facts  pertaining  to  well  pumping 
installations. 


HARRIS  AIR  PUMP  COMPANY 


421  West  South  Street 


Indianapolis,  Indiana 


Mew  Automatic  Cement  lester 


Grand  Prize  Panama-Pacific 
International  Exposition,  1915, 


Manufacturers  of  Cement,  Concrete,  Brick  and  Road  Material 
Testing  Machines  and  All  Auxiliary  Laboratory  Apparatus 


TINIUS  OLSEN  TESTING  MACHINE  CO. 


500  Norrli  Twelfth  St. 
PHILADELPHIA,  PA. 


SEWER  PIPE  —  FIRE  BRICK 

Flue  Linings  —  Wall  Coping  —  Steam  Line  Conduit  —  Sewage 
Disposal  Tanks  —  Fire  Clay  Meter  Boxes 

IN   STRAIGHT  OR   MIXED  CARS.  Manufactured  of  OHIO  RIVER   FIRE  CLAY. 

CANNELTON   SEWER   PIPE   CO.,       Cannelton,   Ind. 
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primed  charge  placed  In  the  center  of  a 
line  of  charges  of  14  lbs.  of  dynamite, 
spaced  at  intervals  of  18  ins.,  would  be 
transmitted  throughout  the  entire  line 
and  cause  almost  simultaneous  combus- 
tion, it  was  thought  that  the  explosion 
of  the  top  charges  of  dynamite  would  in 
turn  detonate  the  large  charges  of  the 
more  insensitive  T.  N.  T.  placed  beneath 
it.  This  it  did.  The  top  charges  of  dy- 
namite exploded  the  T.  N.  T.  more  com- 
pletely than  did  the  electric  caps,  shat- 
tered the  top  soil  and  lifted  it  well  back, 
gave  the  T.  N.  T.  an  opportunity  to  heave 
out  the  bottom  strata  in  good  form,  and 
in  addition  thereto  eliminated  the  cost  of 
priming  each  hole,  the  cost  of  connecting 
the   caps   in   series,   and   the    cost    of   re- 


NEW  GOOSE-NECK  CRANE  BOOM 

In  adapting  a  P  &  H  206  Crane  of  the 
type  shown  in  the  accompanying  illustra- 
tion, to  the  handling  of  loads  such  as  unit 
packages  of  lumber  from  high  piles,  it 
was  found  that  the  lengths  of  lumber  in- 
terfered with  the  straight  or  standard 
crane  boom.  To  overcome  this  and  elim- 
inate much  of  the  costly  labor  required  to 
handle  lengths  of  lumber,  pipe,  etc.,  the 
makers,  Pawling  &  Harnischfeger  Co.,  of 
Milwaukee,  developed  the  Goose-Neck 
boom.  As  the  illustration  shows,  the 
boom  may  be  lifted  almost  straight  up 
without  having  the  load  interfere.  In 
other  respects  this  boom  is  like  the  stand- 
ard design  and  attaches  to  the  gasoline- 


NEW  GOOSE-NECK  BOOM,  ON  P.  &  H.  206  GASOLINE  DRIVEN,  CORDUROY 
TRACTION  CRANE,  FOR,  HANDLING  LOADS  WHICH  INTERFERE  WITH  STAND- 
ARD   STRAIGHT    BOOM.      LOAD    SHOWN    IS    lS-FT.x6-FT.x31-INS.    AND    WEIGHS 

3  TONS. 


shooting  misfires.  Only  one  cap  was  re- 
quired to  set  off  one  hundred  charges. 
The  resulting  ditch  was  wider,  larger  and 
more  uniform,  than  that  constructed  with 
the  T.  N.  T.  detonated  by  an  electric  cap 
placed  in  each  charge;  besides,  the  work 
was  speeded  up  about  200  per  cent. 

The  cost  of  blasting  a  ditch  10  ft.  wide 
at  top,  3  ft.  wide  at  bottom  and  4  ft.  deep 
with  charges  of  1V4  lbs.  of  T.  N.  T.  (or 
Picric  Acid)  detonated  with  M  lb.  charges 
of  50  per  cent  straight  dynamite  spaced 
18  ins.  apart,  is  approximately  $750  per 
mile,  or  14  cts.  per  cu.  yd.  of  earth  re- 
moved. Six  laborers  under  average  swamp 
conditions  can  blast  one  mile  of  ditch  in 
one  week. 


driven    corduroy-traction    machine    in    a 
similar  manner. 

The  first  plant  (a  furniture  factory) 
using  the  Goose-Neck  boom  on  a  P  &  H 
"206"  operated  it  for  handling  lumber  in 
aisle-ways  18  ft.  wide,  taking  lumber  in 
unit  packages  off  20  ft.  piles  and  placing 
on  wagons  or  trailers  spotted  in  the  aisle- 
ways.  Hardwood  at  4  lbs.  per  sq.  ft.  was 
handled  at  the  rate  of  1.500  sq.  ft.  per 
trip.  The  amount  handled  per  day  varied 
and  was  limited  by  the  auxiliary  equip- 
ment— trucks,  wagons,  trailers — required 
to  carry  the  lumber  to  stock,  or  to  the 
cut-up  room  or  for  delivery  as  the  case 
might  be.  The  company  using  this  "206" 
crane  with  new  Goose-Neck  boom  will 
require  only  10  laborers  instead  of  25  pre- 
viously used,  making  a  labor  saving  of 
$60  per  day. 
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Construction  News  and  Equipment 


SUBGRADE    WORK    ON    ILLINOIS 
HIGHWAYS 

(Editor's  Note: — Subgrade  problems 
have  been  much  discussed  during  the 
past  two  years  and  these  discussions  have 
influenced  practice,  of  course.  The  pres- 
ent article  describes  subsrading  work  on 
Illinois  highways  as  outlined  in  the  Man- 
ual on  Road  Construction  recently  pre- 
pared by  B.  H.  Piepmeier,  Engineer  of 
Construction,  Illinois  Division  of  High- 
ways, Springfield,  111.) 

Suhgrade. — A  uniform,  well  compacted, 
properly  drained  subgrade  has  perhaps 
more  to  do  with  the  successful  comple- 
tion and  life  of  a  pavement  than  most  any 
other  factor.  Regardless  of  the  type  of 
wearing  surface  constructed,  the  sub- 
grade  must  necessarily  transmit  the  loads 
from  the  pavement  to  the  earth.  The 
subgrade  should  be  recognized  as  that 
portion  of  the  road  from  shoulder  to 
shoulder  of  the  graded  roadway.  It 
should  be  shaped  and  crowned  to  drain 
the  water  readily  to  the  side  ditches  and 
should  be  as  nearly  uniform  in  character 
as  is  possible  to  make  it  with  practical 
methods.  In  general,  the  subgrade  that  is 
made  by  the  use  of  teams  or  tractors  re- 
quires very  little  rolling  to  secure  suffi- 
cient consolidation  for  the  pavement. 
The  frequent  use  of  a  road  drag  or  planer 
will  usually  leave  a  subgrade  in  condi- 
tion suitable  for  final  finishing  and  plac- 
ing of  the  pavement.  Where  a  slight 
amount  of  material  is  moved  in  the  final 
shaping  of  the  subgrade,  a  light  tandem 
roller  will  iron  out  the  surface  in  -a  man- 
ner that  prepares  it  satisfactorily  for  the 
pavement.  Special  care  should  be  taken 
to  get  the  subgrade  thoroughly  compacted 
Immediately  under  the  side  forms  and 
for  a  distance  of  at  least  1  ft.  outside. 
The  subgrade  beneath  the  forms  must 
support  the  load  that  is  applied  to  the 
forms  and  prevent  settlement. 

Scarifying  and  Shaping. — After  the 
rough  grading  has  been  done,  a  sub- 
grader  or  scarifier  operated  in  connection 
with  a  power  roller  may  be  used  to  ad- 
vantage. In  some  instances  light  scari- 
fiers are  used  and  pulled  by  independent 
power.  In  either  case  it  is  advisable  to 
scarify  the  entire  surface  to  a  depth  of 


at  least  2  ins.  below  the  finished  sub- 
grade.  The  pulverized  material  may  then 
be  uniformly  spread  over  the  surface  to 
the  desired  depth  and  the  surface  to  the 
desired  depth  and  the  surface  rolled  light- 
ly to  bring  it  to  true  grade.  There  are 
a  number  of  subgrading  machines  which 
may  be  used  after  the  surface  has  been 
scarified  or  loosened.  These  machines 
operate  on  the  side  forms  and  trim  the 
subgrade  true  to  the  cross  section  shown 
on  the  plans.  After  the  subgrade  has 
been  prepared  for  the  pavement,  it  should 
not  be  rutted  by  trucks  or  wagons  or  com- 
pacted in  such  a  way  that  it  will  not  be 
uniform  in  character. 

Writing  Siiligrade. — When  trucks  are 
employed  very  little  water  should  be  used 
for  wetting  the  subgrade  in  advance  of 
placing  the  concrete  as  water  will  cause 
some  mud  to  get  into  the  concrete.  Under 
normal  conditions  and  especially  where 
materials  are  delivered  by  industrial 
equipment,  the  best  results  are  obtained 
when  the  subgrade  is  soaked  with  water 
the  day  before  the  concrete  is  placed. 
This  method  is  much  to  be  preferred  and 
should  be  used  whenever  possible.  The 
purpose  of  wetting  the  subgrade  is  to 
prevent  the  earth  from  absorbing  an  ex- 
cessive amount  of  moisture  from  the  con- 
crete during  the  setting  process  and  to 
allow  the  over-compacted  earth  in  the 
subgrade  to  swell  and  obtain  its  normal 
condition  before  the  pavement  is  laid. 

Rolling  Sri.bgrade. — It  is  necessary  that 
some  form  of  roller  be  used  in  the  prep- 
aration of  the  subgrade  for  the  pave- 
ment. Under  normal  conditions  the  light 
3-ton  tandem  roller  will  prove  entirely 
satisfactory  for  this  purpose.  However, 
the  ordinary  3  to  5-ton  horse  roller  pulled 
by  a  light  caterpillar  tractor  engine  will 
also  meet  the  requirements  of  the  speci- 
fications and  prove  to  be  satisfactory.  In 
some  instances  the  10-ton,  3-wheeled  roll- 
er will  be  used,  in  which  case  it  should 
go  over  the  subgrade  but  once  as  it  Is 
very  easy  to  over-compact  portions  of  the 
roadbed.  In  such  case  the  subgrade 
should  always  be  soaked  12  hrs.  or  more 
before  the  concrete  is  placed.  In  general, 
the  use  of  the  3-wheeled  heavy  type  roller 
for  this  purpose  should  be  discouraged. 
Where  there  are  but  a  few  inches  of  loose 
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material  to  be  compacted,  a  home-made 
concrete  roller  or  a  hand  roller  may  prove 
to  be  sufficient  to  iron  out  the  subgrade 
preparatory  to  the  construction  of  the 
pavement.  In  no  case  should  the  heavy 
3-wheeled  rollers  be  used  after  the  soil 
has  been  saturated  with  water  as  it  will 
over-compact  the  earth  and  cause  trouble 
in  the  swelling  of  the  subgrade  after  the 
pavement  is  placed.  The  heavy  rollers 
and  traction  engines  are  especially  de- 
sirable tor  compacting  large  fills  during 
the  process  of  construction.  The  3- 
wheeled,  10-ton  rollers  will  locate  the  soft 
spots  in  the  fill  and  assist  in  compacting 
the  loose  material  and  thereby  reduce  the 
settlement  to  a  minimum.  When  fills  are 
built  up  in  horizontal  layers  of  approxi- 
mately 18  ins.  by  the  use  of  wheel  scrap- 
ers, slips  or  dump  wagons,  there  is  usu- 
ally no  advantage  in  rolling  the  fills  dur- 
ing the  process  of  construction. 

Unrolled  Suigrade. — In  case  the  sub- 
gracle  has  been  prepared  for  a  distance 
of  several  hundred  feet  in  advance  of  the 
mix«r  and  there  should  be  a  heavy  rain 
causing  an  undue  swelling  of  the  sub- 
grade,  no  attempt  should  be  made  to  roll 
in  advance  of  the  mixer  or  of  concrete 
that  is  being  deposited.  In  this  case  the 
use  of  a  subgrading  machine  or  other 
means  of  trimming  the  subgrade  true  to 
cross  section  before  the  concrete  is  de- 
posi'ed  is  sufficient.  The  subgrade  is  in 
an  ideal  condition  for  the  pavement  after 
a  rain  or  after  it  has  become  thoroughly 
saturated  by  means  of  sprinliling  as  this 
will  cause  the  earth  to  swell  and  assume 
Its  natural  condition.  The  principal  ob- 
ject in  the  preparation  of  a  subgrade  Is  to 
secure  uniformity  throughout.  Should 
low  places  exist  they  may  be  filled  with 
earth  providing  they  are  compacted  the 
same  as  the  remainder  of  the  roads. 

Drivinf)  on  Stiigrade. — There  is  no  ob- 
jection to  motor  trucks  being  driven  over 
the  subgrade  provided  they  are  not  loaded 
to  such  an  extent  that  the  subgrade  is 
rutted  or  depressed  out  of  shape.  When 
trucks  are  used  for  dumping  directly  into 
the  mixer  they  should  cover  the  entire 
surface  of  the  subgrade  in  order  to  com- 
pact it  more  uniformly  throughout  its  full 
width.  Narrow  steel  tires  or  teams  turn- 
ing or  backing  on  the  subgrade  shall  not 
be  allowed.  When  trucks  are  used  for 
the  delivery  of  batches  direct  to  the  mixer 
considerable  time  will  be  saved  by  utiliz- 
ing a  turn  table  which  may  be  placed  on 
the  subgrade  a  few  hundred  feet  in  ad- 
vance of  the  paving  mixer.  Frequent 
backing  and  turning  on  the  subgrade 
often  causes  large  ruts.     This  should  be 


avoided  wherever  possible.  There  are  a 
few  truck  bodies  that  are  built  so  as  to- 
dump  at  the  side  thereby  permitting  ma- 
terial to  be  dumped  directly  into  the  skip, 
of  the  mixer  before  the  truck  is  turned 
around.  This  method  permits  the  trucks 
to  turn  when  empty.  In  this  case  turning 
on  the  subgrade  is  not  nearly  so  objec- 
tionable. 

Porous  Material  for  Subgrade. — When, 
the  subgrade  is  poorly  drained  it  may 
often  appear  to  be  advantageous  to  roll 
in  a  layer  of  gravel,  stone  or  cinders  be- 
fore placing  the  pavement  thereon.  Gen- 
erally there  is  no  objection  to  this  method 
of  obtaining  a  suitable  subgrade,  but  in 
such  instances  the  porous  material  be- 
neath the  pavement  should  be  carefully 
drained  or  it  will  act  as  a  reservoir  for 
water  and  thereby  result  in  additional 
damage  to  the  pavement. 

Tiling  Sutgrade. — If  an  exceptionally 
wet  subsoil  is  encountered,  it  may  he- 
remedied  by  intercepting  the  flow  of  un- 
derground water  by  the  installation  of  4 
or  6-in.  tile  drains.  Such  tile  should  be 
placed  from  2%  to  3  ft.  in  depth  and  the 
trench  backfilled  with  porous  material.  A 
single  line  of  tile  down  the  center  or 
along  the  upper  side  of  the  pavement 
with  lateral  drains  at  various  intervals 
along  the  road  will  usually  prove  suffi- 
cient to  drain  out  the  surplus  under- 
ground water.  When  two  lines  of  tile  are 
used,  they  should  ordinarily  be  placed 
beneath  the  edges  of  the  pavement  to  a 
depth  of  2  to  3  ft.  and  the  trench  back- 
filled with  porous  material.  In  general  a 
6-in.  tile  is  a  desirable  size  to  use  for  the 
draining  of  the  subsoil. 

Oiling  Subgrade. — After  the  subgrade- 
has  been  prepared  it  may  be  treated  ad- 
vantageously with  road  oil.  The  oil  will 
keep  down  the  dust  and  prevent  the 
formation  of  ruts  and  mud  during  rainy 
weather.  It  will  make  possible  the  use  of 
light  trucks  much  sooner  after  a  rain  and 
will  eliminate  the  necessity  of  wetting- 
down  the  subgrade  prior  to  the  placing 
of  the  concrete.  For  construction  pur- 
poses the  subgrade  may  be  oiled  for  a 
width  of  15  ft.  This  would  enable  trucks 
to  follow  the  oiled  portion  of  the  road  In' 
the  delivery  ot  materials.  If  the  pave- 
ment is  to  secure  the  full  benefit  of  the 
oil  the  subgrade  should  be  oiled  to  the 
full  width  of  18  ft.  The  oil  should  be  ap- 
plied as  early  in  the  spring  as  conditions  ^ 
will  permit  and  when  the  road  is  free 
from  dust  and  loose  material.  It  should 
be  applied  at  the  rate  of  '/^  gal.  per  sq. 
yd.  in  two  equal  applications.     The  costT 
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Look  under  the  drum! 

IF  it  is  a  Koehring  mixer,  you  will  see  that  the  heavy  drum  is 
supported  by  drum  rollers,  constructed  on  freight  car  truck 
principle.  The  drum  rollers  do  not  turn  on  a  fixed  axle,  which 
under  the  down  thrust  of  heavy  drums  soon  must  wear  flat  on 
the  top  side  and  set  up  pounding  vibrations  throughout  the 
mixer.  No — the  rollers  which  support  the  Koehring  drums  are 
fixed  to  shafts  which  turn  in  big  bearings  easily  accessible  on  the 
mainframe!  There's  a  simple,  accessible,  easily  lubricated,  long- 
life  construction,  right  there  at  a  point  of 
greatest  strain  and  wear.  But  it  is  only  one 
of  the  better  construction  features  which 
make  Koehring  the  Heavy  Duty  Mixer. 

CAPACITIES 

Pavers:  10,  14,  21,  28  cu.  ft.  mixed  concrete, 
Eteam  or  gasoline,  multiplane  traction,  loading 
derrick,  power  discharge  chute. 

Construction  Mixer:  10,  14.  21,  28  cu.  ft.  mixed 
concrete,  steam  and  gasoline,  power  charging 
skip,  batch  hopper. 

Dandle  Light  Mixer:  4  and  7  cu.  ft.  mixed  con- 
crete, low  charging  platform,  power  charging 
ekip,  light  duty  hoiit. 

Write  for  Bulletin  P-10. 


The  above  shows  Ihe  heavy  brackets,  mounted 
on  the  main  frame  on  which  are  mounted  the 
extra  big  bearings  in  which  turn  the  drum  roller 
shafts.  Notice  that  the  bearings  are  at  an  atigle 
which  brings  the  load  on  the  full  face  of  bearing. 
These  bearings  are  extraordinarily  loiig_.  and 
easily  accessible  for  lubrication  or  re-babbitting. 


MILWAUKEE 


KOEHRING  COMPANY,  "^^scoNsm 
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will  vary  but  may  be  estimated  at  $300 
to  $600  per  mile  of  road. 

The  subgrade  that  has  been  thoroughly 
saturated  with  oil  will  resist  the  raising 
of  subsoil  water  by  capillary  attraction 
and  will  prevent  surface  water  from  soft- 
ening the  subsoil  immediately  beneath 
the  slab,  thereby  resulting  in  additional 
stability  to  the  pavement. 

Frozen  Suhgnulc. — Mixed  concrete 
should  not  be  deposited  upon  a  frozen 
subgrade  for  the  reason  that  the  frost 
will  be  drawn  from  the  subgrade,  thus 
lowering  the  temperature  of  the  concrete 
below  40°  P.  and  preventing  it  from  ob- 
taining its  proper  set.  When  there  is  but 
a  small  amount  of  road  to  be  completed 
during  the  freezing  weather  the  subgrade 
may  be  protected  from  frost  by  a  cover- 
ing of  straw,  which  shall  be  removed 
immediately  in  advance  of  the  depositing 
of  the  concrete. 

Materials  on  Subgrade. — After  the  sub- 
grade  has  been  prepared,  no  materials 
shall  be  dumped  upon  it  without  the  con- 
sent of  the  Chief  Highway  Engineer.  Ag- 
gregates may.  however,  be  dumped  upon 
the  subgrade  or  at  the  sides  of  the  road 
at  intervals  of  not  less  than  400  ft.  pro- 
vided the  material  is  placed  in  large  piles 
and  not  spread  out  over  the  subgrade  or 
shoulders.  When  material  is  dumped  in 
this  way  it  should  be  piled  at  least  three 
dumps  high  to  prevent  spreading  and  to 
avoid  a  surplus  of  earth  being  picked  up 
when  it  is  rehandled. 

Backfilling  Trenches  and,  Bridge  Atut- 
merits. — When  it  is  necessary  to  backfill 
a  trench  or  the  space  adjacent  to  a  bridge 
abutment,  special  effort  should  be  made 
thoroughly  to  compact  the  earth.  Numer- 
ous pavement  failures  and  bridge  failures 
are  traceable  directly  to  negligence  in 
this  important  operation.  The  backfill 
must  be  made  in  horizontal  layers  of  not 
to  exceed  1  ft.  and  each  layer  thoroughly 
compacted  by  means  of  rolling  or  hand- 
tamping  until  the  entire  fill  is  completed. 
In  trench  work  it  is  frequently  possible 
to  fill  the  trench  with  water  and  make  all 
backfills  by  dumping  material  directly 
into  the  water;  much  better  results  will 
be  obtained  in  this  way,  as  the  fill  will 
settle  very  little.  When  backfilling 
bridge  abutments  or  walls,  surplus  water 
should  be  pumped  out  before  the  back- 
fill is  made.  If  this  is  not  done  the  fill 
will  be  softened  to  such  an  extent  that 
a  fluid  pressure  will  be  created  that  far 
exceeds  the  pressure  for  which  the  abut- 
ment or  wall  was  designed  and  serious 
cracking  or  failure  will  be  the  inevitable 
result.     Care  should  always  be  taken  in 


backfilling  around  abutments  and  wings. 
All  excavated  space  in  front  of  wings 
and  abutments  should  be  filled  simul- 
taneously with  the  backfill.  If  this  is  not 
done,  failure  is  likely  to  occur.  Do  not 
permit,  under  any  conditions,  the  pud- 
dling of  backfills  for  abutments  or  the 
dropping  of  earth  from  a  great  height 
from  drag  line  buckets  or  other  excavat- 
ing machinery. 


STEEL  ROAD  FORMS  WIDELY 
USED 

A  list  of  the  more  prominent  users  of 
Heltzel  steel  forms  on  road  construction 
contains  the  names  of  about  one  hundred 
of  the  leading  highway  contractors  and 
some  of  the  more  active  of  the  state  and 
county  highway  departments.  These 
forms  are  giving  universal  satisfaction 
because  of  their  simplicity,  dependability 
and  durability. 

The  George  T.  Wilhelm  Co.  of  Helena, 
Ark.,  is  using  7,000  ft.  of  the  forms  and 
expects,  from  experience  to  date,  that 
the  forms  will  last  another  five  years. 
Depreciation  records  show  almost  a  neg- 
ligible amount  to  be  written  off  against 
these  forms.  R.  G.  Collins,  Jr.,  Contracting 
Engineer,  Cumberland,  Md.,  used  the  light 
section  on  work  for  the  Maryland  State 
Roads  Commission,  with  hand  finishing. 
He  used  the  heavy  section  on  work  for 
the  Delaware  State  Highway  Commission, 
with  a  finishing  machine.  He  found  the 
forms  easy  to  erect  and  each  section  hav- 
ing a  bearing  on  three  good  pedestals 
stands  up  well  under  the  finishing  ma- 
chine. Alan  Jay  Parrish.  general  contrac- 
tor, Paris,  111.,  used  Heltzel  forms  on  a  29- 
mile  contract  of  State  and  Federal  Aid 
Road.  He  had  no  form  troubles  and  was 
complimented  by  the  inspection  engineers 
of  the  State  on  having  the  best  line  and 
grade  in  the  State.  Heltzel  forms  were 
used  by  the  Illinois  State  Highway  De- 
partment on  the  day  labor  construction 
on  the  Lincoln  Highway  at  Frankfort, 
111.,  as  described  in  the  October  issue  of 
Municipal  and  County  Engineering. 

The  Maloney  Paving  Co.,  Charlottes- 
ville, Va.,  has  standardized  on  Heltzel 
forms  after  considerable  experience  with 
other  types  and  assigns  six  reasons  for 
preferring  these  forms:  (1)  Simplicity 
of  adjusting  to  line  and  grade,  meaning 
money  saved  in  time  and  labor  required 
to  set  them.  (2)  Fewer  parts  to  get  out 
of  order,  meaning  longer  life  and  less  up- 
keep. (3)  More  easily  cleaned,  having 
fewer  places   for  cement  adhesion.      (4) 
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Ease  of  removing  any  section  along  tlie 
line,  whieli  is  often  desirable,  and  to 
replace  it  again  without  in  any  way  dis- 
turbing adjoining  secliuns.  (5)  More 
readily  set  to  a  curb  line.  (6)  Much 
easier  to  remove  after  work  is  set  up. 


ENGINE  BOOKLETS 

Oil  Enghicis  and  Stulioiuiri/  Steam  En- 
gines.— These    two    booklets    are    two    of 


many  pieces  of  educational  literature  on 
niachinei-y,  published  by  the  Vacuum  Oil 
Co.,  61  Broadway,  New  York  City,  per- 
taining to  construction,  operation  and 
lubrication.  These  booklets  have  wide 
circulation  and  are  used  as  text  books 
by  many  of  the  larger  colleges  and  tech- 
nical schools  throughout  the  United 
States.  Those  interested  may  obtain 
copies  free  for  the  asking. 


THE  CUMMER  ROAD  ASPHALT  PLANT 

THREE  SIZES  THRE.E  UNITS 

Capacity  750,  1250  and  1800  Square  Yards  2=:inch  Top  or  Macadam  Daily 

THE  CUMMER  ONE=CAR  ASPHALT  PLANT 

Capacity  2000  Square  Yards  2=inch  Top  or  Macadam  Daily 

Selling  Agents  British  Isles 

THE  F.  D.  CUMMER  4  SON  COMPANY 


CLEVELAND.  OHIO. 


New  York  Office,  19  West  44th  Street. 


MILLARS'  TIMBER  ^  TRADING 

COMPANY,  Limited 

London,  E.  C.  2 

Full  line  Cummer  Plants  in  London  stock 


WM.  E.  DEE  CLAY  MFG.  CO, 

Proprietors  of  MECCA  CLAY  WORKS 

Manufacturers  of 

STANDARD  AND  DOUBLE  STRENGTH 

Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


WORK Q  ^  Mecca,  Parke  County,  Ind.,  on  C.  &  E.  I.  R.  R. 

I  Newport,  Vermillion  County,  Ind.,  on  C.  &  E.  I.  R.  R. 


Chicago  Office. 
30  N.  LaSalle  Street. 


THAT'S  WHAT  YOU  NEED 
WHEN  TAKING  MEASUREMENTS 


Faultless  Service  in  Every  Respect 

That's  what  you  can  rest  assured  you  are  getting  when  you  use 

PIONEERS  IN  CONNECTION  WITH  THE  NOTE- 
WORTHY IMPROVEMENTS  MADE  IN  TAPES 

More  of  them  are  In  use  than  all  other  makes  because  they 
have  for  years  consistently  maintained  the  highest  reputation 

Send  for  CailiSirTB    TN£ /(/FK/N  ffULE (7o. 


SAGINAW,  MICH. 

NEW  YORK.  LONDON,  ENG.  WINDSOR,  ONT. 
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Contracts  Awarded 


ROADS  AND  STREETS. 

Ala.,  Ashland — Stanley  &  Singer  Constr.  Co. 
awarded  contract  to  constr.  18  miles  of  road  in 
Clay  Co.  connecting  towns  of  Ashland  and  Good- 
water,  at  $159,098. 

Ala.,  Mobile — Toulmin  &  Son,  Toulrainville. 
awarded  contract  for  hard  surface  Coden  and  5 
mile  Clubhouse   roads,   at  $52,114. 

Little    Rock,    Ark Moreno-Burkham  Constr.    Co.. 

So.  Trust  Bldg.,  awarded  contract  to  constr.  10.000 
cu.  yds.  grading:  14,700  lin.  ft.  curb  and  gutter; 
24.000  sq.  vds.  sheet  asph.  on  5-in.  cone,  base,  etc., 
1120,000  available. 

Cal.,  El  Centre — Los  Angeles  Paving  Co.,  2900 
Santa  Fe  Ave.,  Los  Angeles,  awarded  contract  for 
paving  7:5  miles  Brawley-Calipatria  county  road, 
16  ft.   wide  with  Willite,   at  $145,113. 

Cal.  Los  Angeles — W.  D.  McCray,  424  Am.  Bank 
Bldg.,  awarded  contr.  at  $74,400  for  paving  Kaskell 
and  other  streets — abt.  1.38  miles,  LaCanada.  in 
Rd.  Imp.  Dist.  1918.  with  5-in.  cem.  cone,  at  $74,400. 

Cal.,  Sacramento — Following  contracts  let:  Stan- 
islaus Co..  asph.  surfacing  from  pt.  near  Ceres  to 
Tuolumne  River  brdg.  of  1.89  mi.  to  Standard  Pav- 
ing Co.,  Modesto,  at  $14,154;  Kern  Co.  asph.  sur- 
facing of  10  mi.   hwy.   so.  of  Bakersfield  to  South- 


west Paving  Co.,  Los  Angeles,  at  $47,953;  San  Luis 
Obispo  Co.,  grading  10  mi.  hwy..  6  miles  no.  from 
San  Simeon  to  northerly  boundary,  to  Blake  & 
Heany,  Oakland,  at  $161,712;  R.  T.  Shea,  Riverside, 
awarded  contract  for  paving  15.74  miles  asph. 
macadam  road,  San  Bernardino  Co.  at  about 
$226,212. 

Cal.,  Sacramento — State  Hwy.  Comn.,  let  con- 
tract to  Hopper  &  Son,  Oakland,  for  constr.  of 
highway  niach.  and  repair  shops  to  be  located  at 
34th  and  R  Streets,  at  $57,667;  Northern  Calif.  Con- 
str. Co.  awarded  contr.  for  work  in  Tuolumne  and 
Lassen  Cos.;  1st  for  paving  9.4  mi.  hwy.  from 
Knights  Ferry  to  point  1  mi.  east  of  Keystone  at 
$129,300;  the  other  grading  on  outskirts  of  town  of 
Susanville.   at  $3,309. 

Cal.,  Sacramento — Healy-Tibbits  Constr.  Co.,  San 
Francisco,  awarded  contract  for  grading  9.29  miles 
road  on  Black  Point  cut-off  in  Sonoma  Co.  from 
Fairville  to  easterly  boundary,  at  $77,404;  Riley  & 
Peterson,  Oakland,  awarded  contr.  for  resurfacing 
2.8  mi.  bet.  Fuuerton  and  northern  boundary  of 
Orange  Co..  at  $54,494. 

Cal.,  Sacramento — Hugh  Crummey,  Oakland, 
awarded  contract  for  asph.  surfacing  of  4.3  mi  hwy. 
from  Perry  to  Morgan,  Santa  Clara  Co.,  at  $41,830; 
J.  A.  Costell,  Jr.,  San  Francisco,  contr.  for  resur- 
facing and  repairing  4.26  mi.  highway  from  Delhi 
to  northern  boundary  of  Merced  Co.,  at  $30,780;  also 
contr.  for  asph.  surfacing  of  6.04  mi.  hwy.  from 
southerly  bound.,  Stanislaus  Co.  to  Ceres,  at 
$49,176. 

Cal.,  San  Diego — ^Warren  Constr.  Co.,  Portland, 
Ore.,    awarded    contract      for      paving     Chatsworth 


SAUERMAN 

DRAGLINE  CABLEWAY  EXCAVATOR 

A  Digfier-Conveyor-EIevator 
for    Saad    and  Gravel  Plants 


Write  for  Pamphlet  No.  14 

SAUERMAN  BROS.,     ^'hicago^'ill. 


WM.  E.  DEE  COMPANY    | 

30  North  LaSalleSt. 

CHICAGO,  ILL. 

— Inl^B^ 

WE  MANUFACTURE 

D  &  D  Safety  Cover 

Guaranteed  not  to 

^^H5% 

Rattle  or  Dish. 

1  Full  Line  of  MANHOLE 

^■QW|t,        <*'«^HbHI^^^BBIF^^^! 

'                and 
CATCH  BASIN  COVERS 

Patent  Niimhen     965163-1177850 

of  all  kinds. 

WRITE     FOR     OUR     PRICES          1 
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Compass 
Drawing  Set 

(As  Illustrated) 

By  Mail,  $6.00 

Write  for  Description  of 
other  Sets. 
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Compressed  Stone  Base  for 

Warrenite=Bitulithic  Pavement 

This  form  of  base  has  been  thoroughly  and  successfully  tested  for 
many  years  under  widely  varying  climatic  and  subsoil  conditions, 
and  has  proven  eminently  satisfactory,  including  over  200  miles  on 
the  Columbia  River  Highway,  Oregon,  shown  in   illustration   below. 


COLUMBIA  RIVER  HIGHWAY.  PORTLAND,  OREGON 

WarreniteBitulithic  Surfacing  over  Old  Macadam  Sandy  Road.     Approach  to  the 

Columbia  River  Highway  at  Saody  River  Bridge. 

SERVICE  AND  QUALITY 

the  essential  features  in  laying  of  Warrenite-Bitulithic.  We  furnish  expert  labor- 
atory service  with  every  pavement  laid.  The  result  is  shown  by  the  phenomenal 
growth  of  Warrenite-Bitulithic. 

INSIST  ON  THE  WARREN  WAY 

Illustrated  Booklet  on  Compressed  Stone  Base  furnished  upon  request, 
as  well  as  other  features  of  Warrenite-Bitulithic. 

Warren  Brothers  Company 

Executive  Offices:     9  Cambridge  St.,  Bowdoin  Sq.,  BOSTON,  MASS. 


DISTRICT  OFFICES: 

New  York,  N.  Y.  St.  Louis,  Mo.  San  Franc'sco,  Cal. 

Utica,  N.  Y.  Phoenix,  Ariz.  Richmond,  Va. 

Portland,  Ore.  Washington,  D.  C.  Memphis,  Tenn. 

Chicago,  III.  Minneapolis,  Minn.  Los  Angeles,   Cal. 


Vancouver,   B.  C. 
Toronto,  Onl. 
Winnipeg,  Man. 
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Here's  the  way  they 
Order  this  Equipment: 


HELTZEL  "LIGHTNING"  LOADER  SKIP 


The  Hellzel  Steel  Form  &  Iron  Co. 

Warren,  Ohio. 
Gentlemen;  — On  Nov.  27,  1916,  we 
purchased  from  you  two  2'j  cu.yd. 
loaders.     After  giving  us  satisfactory 
service  for  the  past  five  years,  they 
are  at  last  worn  out,   and  we  would 
like  to  replace  them. 
We  are,  therefore,  enclosing  our  or- 
der, leaving  the  price  column  blank, 
since  we  do  not  know  your  latest  price  on  these  loaders,   but 
request  that  you  advise  us  immediately  the  price  of  the  same. 
Kindly  give  this  order  your  immediate  attention  and  ship  to 
us  at  jeddo.  Pa.,  in  accordance  with  instructions  on  order. 
Yours  very  truly,         TiLGHMAN  Mover  Company, 

By  J.  N.  Noll,  Purchasing  Agent. 


Think  of  it — five  years'  use — and  all  for  the  sum  of  $14.00  per  year. 
Write  (or  Literature  or  send  your  order  direct  TODAY. 

The  Heltzel  Steel  Form  &  Iron  Co. 

WARREN,  OHIO. 

Fabricators  of  Steel  Forms  for  Roads,  Streets,  Side>valks,  Curbs,  Etc. 


SPRINGFIELD 
PAVING  BRICK 


ARE 

WIDELY 

USED 


Springfield  Paving  Brick 
Company 

SPRINGFIKLD,  ILLINOIS. 


Special  Article  Service 

"If  yoii  don't  see  what 
you  want,  ask  for  it." 

Thus  the  merchant  to  his  customers;  and 
thus,  also,  the  editor  to  his  readers. 

Readers  are  invited  to  write  the  editor  re- 
questing that  articles  be  published  on  sub- 
jects in  which  they  are  individually  inter- 
ested. 

It  is  quite  likely  that  each  reader,  while 
finding  the  magazine  interesting  as  a  whole, 
sometimes  looks  in  vain  for  an  article  on 
some  one  subject  of  great  and  immediate 
interest  to  him.  We  can  obtain  and  pub- 
lish that  article  as  easily  as  any  other. 

It  is  probable  that  articles  so  produced  will 
be  of  value  to  others  than  the  ones  request- 
ing their  publication. 

Tell  us  about  it  and  we  will  do  the  rest. 

Municipal  and  County  Engineering 

702  Wulsin  Building  INDIANAPOLIS,  IND. 
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THE  CUMMER  ROAD  ASPHALT  PLANT 

THREE  SIZES  THRE.E  UNITS 

C&pacity  750,  1250  and  1800  Square  Yards  2=inch  Top  or  Macadam  Daily 

THE  CUMMER  ONE=CAR  ASPHALT  PLANT 

Capacity  2000  Square  Yau-ds  2=inch  Top  or  Macadam  Daily 

Selling  Agents  British  Isles 


THE  F.  D.  CUMMER  ^  SON  COMPANY 


CLEVELAND,  OHIO. 


MILLARS'  TIMBER  <  TRADING 
COMPANY,  Limited 
New  York  Office,  19  West  44tli  Street.       ^  London.  E.  C.  2 

Full  line  Cummer  Plants  In  London  stock 


WM.  E.  DEE  CLAY  MFG.  CO. 

Proprietors  of  MECCA  CLAY  WORKS 


Ma 


jfacturers  of 


STANDARD  AND  DOUBLE  STRENGTH 

Sewer  Pipe,  Drain  Tile,  Culvert  Pipe,  Well  Tubing, 
Flue  Lining,  Wall  Coping  and  Fire  Brick. 


wrwDu-c  '  Mecca,  Parke  County.  Ind..  on  C.  &  E.  I.  R.  R. 
WORKS  ^  Newport,  Vermillion  County,  Ind.,  on  C.  &  E.  I.  R.  R. 


Chicago  Office, 
30  N,  LaSalle  Street. 


Faultless  Service  in  Every  Respect  when  taking  measurements 

That's  what  you  can  rest  assured  you  are  getting  when  you  use 


^UFKfN^^^^^ 


PIONEERS  IN  CONNECTION  WITH  THE  NOTE- 
WORTHY IMPROVEMENTS  MADE  IN  TAPES 

More  of  them  are  In  use  than  all  other  makes  because  they 
have  for  years  consistently  maintained  the  highest  reputation 


Send  for  Catalog  No.  26 


TN£ /(/FK/N Pule  Co 


SAGINAW,  MICH. 

NEW  YORK.  LONDON.  ENG.  WINDSOR,  ONT. 


MURPHYSBORO  PAVING  BRICK  COMPANY 


"EGYPTIAN"  BLOCK 


Surpassed 
by  None 


MURPHYSBORO,  ILLS. 

PROMPT  DELIVERIES.  LET  US  QUOTE  YOU  PRICES. 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADt 

F'DRY  &  MACHINE  CO. 

MICHIGAN 


KALAMAZOO 


594  EAST  MAIN   ST. 


UVALDE 

ASrHALI  PAVING  COMPANY 


1   BROADWAY 


NEW  YORK 
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A-W  Graders 

AND 

GRADER-SCARIFIERS 

14  Models 

You  don't  have  to  look  further  than 
the  first  twenty-one  pages  of  General 
Catalog  No.  21-0  to  find  the  machine 
exactly  suited  to  your  needs. 
The  graders  range  in  weight  from  the 
Midget  at  1,000  pounds  to  the  No. 
20  at  9,000  pounds. 
Scarifiers  can  be  attached  to  all  grad- 
ers of  at  least  standard  size,  but  for  a 
really  efficient  outfit,  choose  the  Aus- 
tin Rip  Snorter,  which  scarifies  and 
grades  at  the  same  time;  or  the  West- 
ern Scarifier,  big  brother  to  a  grader 
on  the  hardest  jobs. 

It  will  pay  you  to  read  the  whole  story 
of  Austin-Western  Graders. 
Send  for  Catalog  No.  21-0. 


The  Austin-Western 
Road  Machinery  Co. 

CHICAGO,  ILL. 

Branohes  in  22  Cities 


**  f  very  thing  from  a  Drag  Scraper  fo  a  Drag  Holler*' 


The  most  essential  unit  in  any 
road  working  outfit  today  is  a 
"Caterpillar"  Tractor.  After 
hitching  a  10-ton  "Caterpil- 
lar"* to  an  elevating  grader  in 
place  of  18  head  of  mules,  an 
Illinois  contractor  reports: 
"From  August  25  to  Septem- 
ber 25, 1921,  we  moved  29,975 
yards  of  dirt  with  the  "Cater- 
pillar"* outfit  as  against  18,- 
000  yards  a  month  formerly 
averaged  with  the  mules.  The 
"Caterpillar,"*  running  ten 
hours  a  day  for  over  three 
months, has  not  cost  us  a  penny 
for  upkeep."  Working  singly, 
or  for  replacing  teams  entirely, 
"Caterpillars"*  soon  pay  for 
themselves  in  the  big  savings 
they  show  in  every  dirt  mov- 
ing and  hauling  operation. 
Let  us  send  you  cost  figures 
on  jobs  like  yours. 

THE  HOLT  MFG.  COMPANY,  Inc. 
PEORIA,  ILLINOIS 

Branches  and  service  stations  all  over  the  world 

Eastern  Division:     50  Church  St..  New  York 

2429  Farnam  St.,  Omaha.  Neb. 

417  Washington  Ave..  N.,  Minneapolis,  Minn. 

5th  and  Court  Sts.,  Des  Moines.  Iowa. 

2045   Main  St.,  Kansas  Citr.  Mo. 

Holt  Company  of  Texas.  Dallas.  Texas. 

HOLT 

PEORIA.       ILL 
STOCKTON.  CAUE 

*  There  is  but  one  "CATERPILLAR"— Holt  builds  it 
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Concrete  Roads 
must  be 
reinforced 

It  is  demonstrated  beyond  doubt  that 
to  make  concrete  roads  proof  against 
heavy  motor  traffic,  weather  and  time 
a  fabric  of  steel  must  be  incorporated 
in  the  concrete. 

Several  great  States  htve  so  ruled. 

American  Steel  and  Wire 

Company's 

Concrete 
Reinforcement 

Fulfills  every  engineering  requirement. 

Send  for  our  hook  on  road  building. 

CHICAGO 
NEW  YORK 
CLEVELAND 
PITTSBURGH 
DENVER 


PRODUCTS 

We  ae  A  philt  Sjecinlists  There  is  a  "PIO- 
NEER" proJuct  complying  w^h  priclically 
every  asphalt  or  bituminous  specih  ation.  Ltt 
us  quote  you  on  your  requirements 

OUR  POLICY:     "A  personal  interest  in  every 
order;  an  earnest  endeavor  to  please." 


ASPHALTS 

Have  had  an  enviable  twenty-five  year  record. 
They  are  made  to  meet  special  conditions. 
They  have  stood  up  under  the  most  severe  tests 
and  have  been  recommended  and  used  by  most 
exacting  engineers  and  contractors  everywhere. 

THE  PIONEER  ASPHALT  CO. 

LAWRENCEVILLE.  ILL. 


Littleford  Tar  and  Asphalt  Heaters 

are  Better— Much  Better 

Made  in  Various  Styles  o!  Different  Capacities 

Send  for  Descriptive  Literature 


STYLE  No.  69. 
Plain  and  Roller  Bearing 


Complete  Eqaipment  for  Paving  Contractors  and  Municipalities. 

Pouring  Pots  and  Asphalt  Paving  Tools.     Tool  Healers. 

Also  the  Andresen  Road  Repair  Outfit. 

LITTLEFORD  BROS. 

460  E.  Pearl  Street  CINCINNATI.  OHIO 


ASPHALT  PLANT  FOR  SALE 

For  Sale  at  an  attractive  price,  an  Iroquois  2-unit  portable  as- 
phalt plant;  3,000-gallon  steam  heated  kettle;  rated  capacity, 
800  yards,  but  has  done  1,000  yards  per  day.  Practically  new; 
has  done  only  one  job  of  about  40,000  yards.  The  price  should 
be  very  attractive  to  any  contractor  or  city  in  the  market  for 
an  asphalt  plant. 

Address  Box  M — Municipal  and  County  Engineering 
702  WuWin  Building  Indianapolis,  Indiana 
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SAUERMAN 

DRAGLINE  CABLEWAY  EXCAVATOR 

A  Ditftfer-Conveyor-Elevator 
for    Sand    and  (>ravel  Plants 


Write  for  Pamphlet  No.  14 

1142  Monadnock  Bldg. 
CHICAGO,  ILL. 


SAUERMAN  BROS., 


WM.  E.  DEE  COMPANY 


30  North  LaSalle  St. 


CHICAGO,  ILL. 
WE  MANUFACTURE 

D  &  D  Safety  Cover 

Guaranteed  not  to 
Rattle  or  Dish. 


Full  Line  of  MANHOLE 

and 
CATCH  BASIN  COVERS 

Patent  Numbers    965163-1177850  of  all  kinds. 

WRITE     FOR    OUR     PRICES 


Highway  Snow  Plow 

Clear  the  heaviest  snowfall  with  horse,  truck 
or  tractor  power.  The  Phoenix  Snovr  Plow 
is  built  of  selected  hardwoods,  reinforced  with 
heavy  forgings  and  castings.  Adjustable  wings 
for  wide  streets  or  narrow  roads. 

Sales  Agents  Wanted, 

Write  U8  today  for  complete  information. 

PHOENIX  MFG.  CO.,  Eau  Claire,  Wis. 


Wood  Block  Pavements 
won*t  bleed  when  treated 
with  this  oil  —  no  tar 
adulterants  to  bleed 


REPUBLIC  CREOSOTING  COMPANY,  ladiuipoUt.  lad. 

Planti:     Indianapolis     Minneapolis     Mobile     Seattle     Norfolk 


A  Spare  Time  Opportunity 

FOR  YOUNG  ENGINEERS 

and  those  not  regularly  employed 

We  offer  an  opportunity  to  young  engineers  to  solicit  subscriptions 
for  this  magazine  in  their  home  communities.  A  very  liberal  commission 
will  be  paid  on  all  orders. 

There  are  sales  prospects  in  every  community  among  municipal  and 
county  officials,  public  utility  officers  and  public  works  contractors. 

The  work  is  interesting  and  the  salesman  is  sure  of  a  respectful 
hearing.     The  proposition  is  easily  presented. 

Those  who  have  had  sales  experience  will  find  this  very  profitable 
employment;  those  who  have  not  will  enjoy  the  opportunity  to  try  out 
their  selling  ability. 

We  will  furnish  all  the  information  the  salesman  needs  and  will 
give  him  a  proposition  he  can  present  in  a  dignified  and  convincing 
manner. 

Write  us  for  details. 

MUNICIPAL  AND  COUNTY  ENGINEERING 

702  Wulsin  Bldg.,  Indianapolis,  Ind. 
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TRUCK  EARNS  OWNER  $2,000  IN 

27  DAYS  ON  MINNESOTA 

ROAD  WORK 

By    C.    A.     Harrington,     4200     Aldrich    Ave., 
South,  Minneapolis,  Minn. 

Two  hundred  and  forty-eight  (248) 
yard-miles  a  day  is  the  record  of  my  3Vi- 
ton  Acme  truck.  I  purchased  this  truck 
in  December,  1919,  and  have  been  using 
it  pretty  steadily  on  road  building  Jobs, 
with  occasional  jobs  of  excavating.  Most 
of  my  work  has  been  in  the  State  of  Min- 
nesota, and  a  great  deal  of  it  in  the  north- 
ern part,  where  we  often  work  when  the 
snow   is  on  the  ground. 

During  the  18  months  I  have  had  my 
truck,  I  have  gone  over  15,000  miles,  aver- 
aging about  55  miles  a  day.     On  one  road 


ACME  3^4-TON  TRUCK  AS  OPERATED 
BY  C.  A.  HARRINGTON  ON  MINNESOTA 
ROAD    "WORK. 

building  job  I  averaged  over  80  miles  a 
day  for  4  months,  and  on  one  particular 
day  I  went  126  miles  in  10  hours  and 
hauled  248  yard-miles  of  gravel.  The  con- 
ditions were  ideal  on  that  occasion,  as 
I  had  no  waiting  either  to  load  or  unload, 
and  the  roads  were  good.  On  that  day 
I  hauled  8  loads  of  4  yds.  each  a  distance 
of  7%  miles. 

As  a  general  rule,  road  building  is  very 
hard  on  a  truck.  The  season  is  short,  so 
that  the  truck  must  work  overtime  and 
carry  heavy  overloads;  and  the  roads  are 
usually  bad.  I  operate  only  about  180 
days  a  year.  The  cost  of  operation,  fig- 
ured on  the  National  Standard  Truck  Cost 
System,  is  $19.40  per  day,  including  driv- 
er's wages.  This  gives  me  a  cost  of  34.83 
cts.  per  mile.  Actual  repairs  for  the  18 
months  were  $426,  including  an  overhaul 
of  the  engine. 


When  working  in  the  country  on  sandy 
roads,  I  get  only  about  2  miles  per  gallon 
of  gasoline;  on  city  jobs  I  have  got  as 
high  as  6  miles  per  gallon.  It  all  de- 
pends on  the  work,  and  the  condition  of 
the  roads.  A  fair  average  for  the  18 
months  is  3.75  miles  per  gallon  of  gas,  and 
140  miles  per  gallon  of  oil. 

On   the  day   when   I   hauled   248   yard- 
miles  the  cost  of  operation  was: 
Variable  expense   (126  miles  @ 

21.30c)   $26.84 

Fixed  expense  (1  day) 2.19 

Driver's  wages  (1  day) 5.50 

Total  expense  for  day $34.53 

That  day  I  hauled  about  32  yds.,  making 

the    cost   $1.08    a   yard,    and    14    cts.    per 

yard-mile. 

I   have  hauled  as  many  as  12  loads  of 

4  yds,  each  a   distance  of  about  2  miles, 

traveling  about  50  miles  during  the  day. 

The  cost  of  operation  on  such  a  day  is: 
Variable  expense    (50  miles   @ 

21.30c)   $10.65 

Fixed  expense  (1  day) 2.19 

Driver's  wages  (1  day) 5.50 

Total  expense  for  day $18.34 

As  the  truck  hauls  48  yds.  of  gravel, 
the  cost  is  38  cts.  per  yard,  and  19  cts. 
per   yard-mile. 

Before  buying  my  own  Acme,  I  ran  the 
first  Acme  dump  body  truck  in  this  place, 
and  I  never  heard  of  a  truck  of  any  make 
which  hauled  as  many  yard-miles  per  day 
as  I  did.  In  27  days  my  total  earnings 
with  this  truck  were  $2,640.  Taking  my 
present  average  cost  of  $19.40  per  day  as 
a  basis,  my  profits  were  over  $2,000.  On 
the  day  I  hauled  248  yard-miles  I  re- 
ceived 40  cts.  per  yard-mile.  My  earnings 
on  that  day  were  $99.20,  and  my  profits 
$64.67. 

The  Acme  truck  has  tremendous  pulling 
power,  and  is  built  so  strong  that  it  stands 
the  heavy  strain  of  excavating  work  and 
road  building  very  well.  It  has  little  dif- 
ficulty in  pulling  out  of  bad  grades  in  ex- 
cavating work,  or  up  heavy  grades  on  road 
building  work. 

AVERAGE  COST  3 '.4-TON  ACME  TRUCK 

ON    MINNESOTA    ROAD    WORK 
Cost  per  Day   (Including  Driver)  ..$       19.40 

Cost   per  Mile    $  .3483 

Total  Cost  for  Period $5,503.23 
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OPERATION 

Days  Operated 278 

Miles  Traveled , 15.800 

Miles  per   Day 55 

Miles  per  Gallons  of  Gas 3.75 

Miles  per  Gallon  of  Oil 141 

ITEMIZED    COST 
Driver  Cost  per  Day  (Included  Above)    $5.50 

Depreciation   per    Mile $       .0715 

Maintenance    and     Repair,     Actual, 

Total    $426.00 

Maintenance     and     Repair,     Actual, 

per  Mile $       .0269 

Maintenance  and  Repair,  Estimated, 

per  Mile $       .0269 

Tire  Cost,  Estimated,  per  Mile $       .0377 


NEW  GASOLINE  CAR  MAY  REVO- 
LUTIONIZE  RAIL   TRANSPOR- 
TATION ON  BRANCH  LINES 

Fostered  by  the  executives  of  the  North- 
ern Pacific  Railroad  in  co-operation  with 
W.  F.  Sailor,  of  the  International  Motor 
Company,  several  trial  trips  were  recently 
made  of  a  new  type  of  passenger  carrier 
which,  it  is  said,  may  revolutionize  rail 
transportation  on  branch  line  runs. 

The  vehicle  which  is  arousing  such  un- 
usual interest  among  leading  railroad  offi- 
cials of  the  country,  is  a  specially  de- 
signed Maclc  gasoline  rail  car  mounted  on 
steel  flange  wheels  so  that  it  can  be  oper- 
ated on  standard  railroad  tracks. 

The  experimental  trips  were  made  over 
the  Northern  Pacific  route  from  St.  Paul 
to  White  Bear,  a  distance  of  about  12 
miles.  This  run  includes  a  steep  and 
winding  grade  almost  2  miles  long,  one 
of  the  most  severe  in  the  Northwest. 
When  it  is  understood  that  two  locomo- 
tives are  required  to  pull  a  passenger 
train  up  this  ascent,  some  idea  of  the  se- 
verity of  the  test  may  be  ascertained. 

Such  great  importance  was  attached  to 
the  first  trip,  that  possibly  the  largest 
assemblage  of  big  railroad  men  of  the 
Northwest  were  present  to  take  part  in 
the  initial  tryout  over  the  White  Bear 
route.  Prominent  among  these  officials 
were  Charles  Donnelly,  President  of  the 
Northern  Pacific;  Ralph  Budd,  President 
of  the  Great  Northern;  J.  M.  Hannaford, 
Vice  Chairman  of  the  Northern  Pacific; 
W.  T.  Tyler,  Vice  President  of  the  North- 
ern Pacific;  William  Genlo,  of  the  Min- 
neapolis &  St.  Louis;  A.  R.  Kipp,  of  the 
Soo  Lines;  W.  L.  Luce,  President  of  the 
Electric  Short  Lines,  and  J.  J.  O'Neil, 
General  Manager  of  the  Chicago,  St.  Paul 
M.  &  O. 

Twenty-three  passengers  were  comfort- 
ably carried  on  the  first  trip,  although 
the  rated  capacity  of  this  motorized  rail 
car  is  17  persons  in  addition  to  a  baggage 


compartment.  The  rail  car,  watched  by  a 
long  line  of  autoists  who  had  assembled 
along  the  route,  quickly  climbed  the  steep, 
curved  incline,  and  completed  the  run  of 
12  miles  to  the  entire  satisfaction  of 
every  one  of  the  railroad  officials. 

After  enthusiastically  discussing  the 
performance  they  had  just  witnessed,  their 
unanimous  opinion  was  that  the  experi- 
ment proved  beyond  a  doubt  that  motor- 
ized carriers,  properly  equipped,  can  be 
used  to  profitable  advantage  in  certain 
phases  of  railroad  service. 

When  a  second  trip  over  the  same  route 
was  made  a  few  days  later,  the  distance 
was  covered  in  29  Vi  minutes,  only  4i/i 
minutes  longer  than  it  takes  the  Duluth 
Limited  to  make  this  run.  Obviously,  a 
small  motor  bus  could  not  be  expected  to 
save  time  when  competing  with  steam 
equipment,  yet  the  railroad  men  who  have 
carefully  considered  operating  costs, 
strongly  believe  that  gasoline  rail  cars 
will  effect  a  more  vitally  necessary  saving 
— that  of  operating  expense.  Moreover, 
even  under  the  most  unfavorable  condi- 
tions for  running  a  gasoline  car,  it  has 
been  found  that  the  costs  are  much  lower 
than  those  of  steam  operated  equipment. 
This  saving  in  operating  costs,  combined 
with  the  comparatively  small  capital  in- 
vestment required,  promises  to  be  the  sal- 
vation of  many  branch  lines,  some  of 
which  have  to  discontinue  service  or  will 
soon  be  compelled  to  do  so  because  the 
expense  of  operating  steam  equipment  far 
exceeds  the  revenues  obtainable  for  the 
service  rendered. 

One  of  the  results  of  these  tests  has 
been  a  radical  step  away  from  established 
railroad  precedent  recently  taken  by  the 
Northern  Pacific.  A  number  of  years  ago 
when  James  J.  Hill,  one  of  the  foremost 
railroad  men  of  his  time,  ran  his  first 
locomotive  out  of  St.  Paul,  steam  equip- 
ment was  looked  upon  throughout  the 
country  as  being  the  only  logical  answer 
to  the  transportation  problem  of  the  rap- 
idly expanding  Northwest.  Today,  his 
successor,  Charles  Donnelly,  the  present 
head  of  the  Northern  Pacific,  is  turning 
to  the  gasoline  engine  as  an  economical 
solution  to  one  form  of  this  transportation 
problem — short  haul  passenger  traffic — 
which  has  never  been  profitably  solved  by 
the  conventional  railroad  equipment. 
Convinced  of  the  advantages  of  gasoline 
motor  cars,  the  Northern  Pacific  now  op- 
erates a  Mack  mail  car  in  regular  service 
on  a  branch  line,  and  expects  shortly  to 
install  more  of  these  cars  in  like  and 
larger  capacities.  Another  big  railroad 
of  the  West,  the  Great  Northern,  is  also 
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Haid?-Not  for  the  Bulldog! 

""We  have  been  operating  three  Mack  trucks  nearly  five 
years  on  a  regular  schedule  of  eighteen  hours  a  day. 
One  of  them,  with  201.000  miles  to  its  credit,  just  re- 
cently had  its  first  overhauling." — From  one  letter  of 
hundreds  we  should  like  you  to  read. 

THE    most   rigid   schedules   are   maintained   with 
Mack    Trucks.      This    is    due    to    their    unusual 
built-in  safety  factors. 

The  case-hardened  crankshaft,  wristpins  and  cam- 
shaft are  among  the  many  outstanding  features  which 
have  contributed  to  the  established  reputation  of 
Mack  Trucks. 

Distinctive  Mack  engineering  features,  combined  with 
18  basic  Mack  patents  have  developed  the  motor 
truck  the  world  is  talking  about. 

Our  latest  catalogues,  Nos.  13  and  39,  contain  a  detailed 
description  of  the  many  exclusive  features  that  have 
made  Mack  supremacy  possible,  together  with  the  com- 
plete specifications  of  every  model.    Send  for  them  today. 

Capacities  1}4  to  7]4  tons.  Tractors    to  15  tons 

INTERNATIONAL  MOTOR  COMPANY,  NEW  YORK 
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planning  to  install  gas-propelled  rail  cars 
on  its  various  branch  lines. 

In  the  East  the  New  York,  New  Haven 
and  Hartford  R.  R.  will  soon  operate  3 
such  rail  cars.  Many  of  the  smaller  rail- 
roads, such  as  the  Narragansett  Pier  R.  R., 
Aberdeen  &  Rockfish  R.  R.,  Sewell  Valley 
R.  R.  and  Stone  Harbor  R.  R.  have  been 
successfully  using  motor  equipment  for 
some  time. 


THE  1922  ROAD  SHOW 

Extended  discussion  by  noted  highway 
engineers  from  all  parts  of  the  United 
States  and  Canada  relative  to  design, 
methods  and  materials  used  in  modern 
highway  construction  will  form  a  large 
part  of  the  program  of  the  American  Good 
Roads  Congress,  to  be  held  at  the  Coli- 
seum, Chicago,  111.,  on  Jan.  17-20,  1922, 
under  the  auspices  of  the  American  Road 
Builders'  Association  .the  oldest  and  larg- 
est organization  of  its  kind  in  the  coun- 
try. 

Three  of  the  8  sessions  of  the  Congress 
will  be  devoted  to  a  discussion  of  new 
methods  used  in  building  asphalt,  con- 
crete, brick  and  other  modern  pavements. 
The  economical  construction  and  main- 
tenance of  the  cheaper  types,  such  as 
waterbound  macadam,  sand-clay,  gravel 
and  earth  roads,  which  constitute  nearly 
90  per  cent  of  the  2,273,131  miles  of  high- 
ways in  the  United  States,  will  also  be 
discussed. 

One  session  of  the  Congress  will  be 
given  over  to  the  consideration  of  prob- 
lems of  highway  finance  and  administra- 
tion. Because  of  the  high  interest  rates 
now  prevailing  on  road  bonds,  approxi- 
mately 10  per  cent  has  been  added  to  the 
cost  of  road  construction  from  this  source 
alone.  Increased  freight  rates  have  added 
a  like  amount.  Since  many  states  are  fast 
approaching  their  permissible  bonded  debt 
limit,  the  methods  of  raising  and  expend- 
ing road  funds  are  becoming  vastly  im- 
portant and  road  officials  are  bending  all 
their  energies  toward  securing  greatest 
returns  for  expenditures. 

Invitations  to  the  Congress  are  being 
sent  to  nearly  30,000  federal,  state,  county 
and  city  officials,  contractors,  engineers 
and  business  men  in  the  United  States  and 
Canada.  It  is  expected  that  the  attend- 
ance will  greatlj'  surpass  the  record  set 
last  year  and  that  the  Congress  will  de- 
velop a  clearer  understanding  of  diverse 
highway  problems,  so  road  officials  may, 
in  spending  their  funds,  secure  "more 
roads  for  less  money." 


No  less  important  will  be  the  National 
Good  Roads  Show  to  be  held  at  the  Coli- 
seum in  conjunction  with  the  Congress. 
This  show  will  contain  close  to  $1,500,000 
worth  of  labor-saving  road  machinery  ap- 
pliances and  materials  and  highway  trans- 
port equipment.  At  the  October  drawing 
for  exhibition  space  the  entire  40,000  sq. 
ft.  of  available  space  in  the  Coliseum  and 
Annex  was  taken,  necessitating  the  lease 
of  additional  buildings  to  care  for  the 
manufacturers  now  applying  for  room. 

The  use  of  labor-saving  machinery  dur- 
ing the  past  few  years  has  revolutionized 
road  construction  methods  and  the  com- 
ing show  will  offer  an  opportunity  to  all 
persons  interested  in  road  work  to  see  in 
actual  operation  the  most  recent  mechan- 
ical developments  in  the  field.  More  than 
$100,000,000  worth  of  road  machinery  is 
being  manufactured  annually,  a  sum  great- 
er than  the  combined  value  of  all  other 
construction  machinery  produced.  The 
machinery  and  material  manufacturers 
with  exhibits  will  have  special  representa- 
tives at  the  show  to  explain  their  machin- 
ery and  paving  materials. 

The  annual  meeting  and  "get-together" 
dinner  of  the  American  Road  Builders' 
Association  was  held  at  the  Automobile 
Club  of  America,  New  York  City,  on  Nov. 
15.  Following  the  session  of  the  board 
of  directors  at  3  p.  m.,  the  annual  meeting 
of  the  members  of  the  association  was 
held,  at  which  the  reports  of  the  officers 
and  committees  were  received.  Officers 
for  the  ensuing  year  were  elected  as  fol- 
lows: 

President,  H.  L.  Bowlby,  Chief  of  the 
War  Materials  Division,  U.  S.  Bureau  of 
Public  Roads;  vice-presidents.  Charles  J. 
Bennett.  State  Highway  Commissioner  of 
Connecticut.  New  Haven,  Conn.;  Frank 
Page,  Chairman,  North  Carolina  State 
Highway  Commission,  Raleigh,  N.  C;  A. 
R.  Hirst,  State  Highway  Engineer  of  Wis- 
consin, Madison,  Wis.;  W.  W.  Crosby,  Na- 
tional Park  Service,  Estes  Park,  Colo.; 
Secretary,  E.  L.  Powers,  Editor,  "Good 
Roads,"  New  York,  N.  Y.;  Treasurer,  Sen- 
ator James  H.  MacDonald,  former  State 
Highway  Commissioner  of  Connecticut. 
New  Haven,  Conn. 

Several  changes  to  the  constitution  and 
by-laws  of  the  association  were  approved, 
the  most  important  being  a  change  in  the 
date  of  the  annual  meeting  from  Novem- 
ber to  May  and  a  change  in  the  method 
of  electing  officers.  Under  the  new  pro- 
visions officers  will  be  elected  from  among 
the  directors  by  the  directors.  Vacancies 
on  the  board  will  be  filled  each  year  by 
a  nominating  committee  of  seven  selected 
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10  years  of  service 

Pierce -Arrow  has  ten  years*  experience 
with  over  20,000  trucks  in  actual  road 
service.  The  service  organization  has 
watched  minutely  these  trucks  perform. 
This  knowledge  was  used  in  designing 
the  present  line  of  trucks  so  that 

They  last  and  keep  running  at  a  ntinimum 
cost  and  upkeep  expense.  They  do  more 
work,  make  more  trips  and  make  each  trip 
in  minimum  time. 

They  carry  maximum  effective  loads  and  are 
always  ready  for  service.  They  can  be  easily 
run  with  the  least  wear  and  strain. 


Ar 


lerce 


row 


CHASSIS  PRICES 

2 -ton  S3200 

3i-ton     4350 

5 -ton     4850 

All  Prices  F.O.B.  Buffalo 


THE     PIERCE-ARROW     MOTOR     CAR     COMPANY.    BUFFALO.   N.     Y. 


In  writing  to  advertisers  please  mention  Municipal   and   Countt   Bnoinbirino 
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from  the  board  of  directors.  Another 
change  makes  the  president  eligible  for 
re-election.  By  holding  the  annual  meet- 
ing in  May  the  new  officers  will  have  a 
longer  time  in  which  to  lay  plans  for  the 
annual  convention  and  exposition. 

The  amount  of  money  now  being  ex- 
pended on  highway  construction  is  greater 
than  that  being  spent  on  all  other  public 
works  combined.  The  value  of  road  ma- 
chinery now  being  manufactured  exceeds 
the  total  value  of  all  other  construc- 
tion machinery  being  produced.  More 
than  one  billion  dollars  is  available  in  the 
United  States  for  road  construction. 

In  view  of  these  facts,  it  follows  that 
the  coming  convention  and  good  roads 
show  will  be  the  event  of  the  year  for 
highway  officials,  engineers  and  contrac- 
tors, automotive  engineers  and  manufac- 
turers, and  persons  interested  in  highway 
transportation  and  highway  finance.  With 
the  present  great  interest  in  road  matters 
and  because  of  the  central  location  of 
Chicago  and  the  excellent  facilities  offered 
by  that  city,  the  officers  of  the  association 
are  confident  that  the  attendance  of  mem- 
bers and  delegates  will  surpass  even  the 
record  attendance  at  the  convention  held 
in  Chicago  last  year. 


FACTORS  INFLUENCING  STREET 
DESIGN 

Bu  P.  L.  Brockway,  City  Engineer,  City  Hall, 
Wichita,  Kanaaa 

Streets  should  be  of  five  types  so  far  as 
design  is  concerned:  Park  drives,  terti- 
ary streets,  secondary  streets,  primary 
streets  and  broad  boulevards. 

Park  Drives 
First:  Informal  drives,  principally 
through  parks  and  playgrounds  winding 
here  and  there  to  reach  vantage  points 
for  pleasure  driving  only;  scarcely  to  be 
given  the  dignity  of  being  called  streets 
at  all  and  yet  merging  into  the  street  sys- 
tem. These  do  not  ordinarily  need  to 
be  wider  than  sufficient  to  provide  for 
two  lines  of  traffic  as  there  is  no  reason 
for  parking  on  them  and  the  class  of 
vehicles  using  them  can  and  should  be 
restricted  to  those  driven  for  pleasure 
only.  They  should  be  so  located  as  not 
to  invite  through  traffic  even  of  this  class 
in  order  to  keep  them  set  apart  for  their 
intended  use.  The  width  which  appears 
to  be  most  economical  and  still  satisfac- 
tory is  about  20  feet.  This  gives  plenty 
of  room  for  two  lines  of  traffic  without 
creating  an  uneasy  subconscious  impres- 


sion of  being  crowded,  in  the  minds  of 
the  drivers,  and  so  detracting  from  the 
chief  business  at  hand,  that  of  enjoy- 
ment. 

As  to  the  character  of  the  improve- 
ment of  the  drive,  much  will  depend  on 
the  local  conditions  as  to  availability  of 
different  materials,  character  of  the  sub- 
soil, drainage,  etc.,  but  the  surface  most 
in  keeping  would  be  the  one  which  har- 
monizes best  with  surroundings,  a  mix- 
ture of  gravel  and  clay  well  kept  up, 
would  be  in  order  almost  anywhere  but 
especially  so  in  hilly  wooded  country.  In 
level  localities,  where  dependence  is 
placed  mainly  on  sodded  lawns  and  group 
planting  of  shrubs  and  trees,  the  light 
colored  surface  of  concrete  or  asphalt 
mixtures  makes  a  pleasing  contrast. 
Many  drives  of  this  kind  are,  of  course, 
water-bound  macadam,  or  penetration 
macadam,  or  oiled  roads.  The  water- 
bound  macadam  is  objectionable  on  ac- 
count of  dust.  Penetration  macadam 
and  oiled  roads  require  considerable 
maintenance  under  the  impact  of  the 
heavy  automobiles  now  in  common  use. 

There  should  be  only  the  least  possible 
crown,  necessary  for  drainage,  depending 
on  the  type  of  surface  and  no  curb  what- 
ever. 

In  gravel  or  oiled  roads,  a  narrow  stone 
gutter  along  each  edge  is  advantageous 
in  that  it  gives  a  finished  appearance 
■which  is  not  possible  if  the  sod  is  al- 
lowed to  overlap  the  edges  of  the  road. 
It  also  gives  a  guide  line  to  follow  in 
driving  over  the  road  which  adds  to  the 
subconscious  ease  of  driving. 

We  have  a  drive  of  this  sort  two  miles 
in  length,  completed  this  last  season, 
which  is  20  ft.  wide  over  all,  with  a 
monolithic  gutter  2  ft.  in  width  on  each 
side  depressed  1  in.  in  the  center  of  the 
2  ft.  to  carry  water  to  suitable  outlets 
and  with  a  16  ft.  width  of  asphaltic  con- 
crete surface  crowned  2  ins.  in  the  16 
ft.  The  inner  edge  of  the  concrete  is  a 
big  help  in  driving  as  a  guide  line  and 
the  driveway  as  a  whole  has  received 
much  favorable  comment  from  landscape 
engineers.  It  was  purposely  laid  out 
without  any  tangents  either  horizontal  or 
vertical  in  order  to  contrast  with  our 
monotonous  straight  streets  and  flat  uni- 
form grades,  being  built  in  sand  dunes 
along  a  river  bank. 

Tertiary  Streets 
Tertiary  streets,  which  would  not  find 
much  use  except  in  rather  rough  country 
or  isolated  nooks  or  odd   corners  occur- 
ring in  the  development  of  a  combination 
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Vocational  Truck  Selection 

It  is  the  opinion  of  many  in  the  truck  industry  that  truck 
buyers  will  pay  increasing  attention  to  the  service  rendered 
by  trucks  in  any  specific  field  in  buying  trucks  to  use  in  that 
field.  Of  course  this  is  a  natural  method  of  selection  but  many 
buyers  in  the  past  have  not  paid  particular  attention  to  the  per- 
formance of  truck  types  in  their  field  before  placing  their  truck 
orders. 

It  is  held  by  many  that  within  the  next  very  few  years  the 
great  majority  of  all  trucks  sold  will  be  sold  on  the  Vocational 
Plan,  because  the  public  will  insist  on  being  shown  just  what 
trucks  have  done  and  will  do  in  actual  operation  in  the  line  of 
business  in  which  the  buyer  is  engaged  and  not  in  some  out- 
side line. 

It  is  now  possible  for  prospective  buyers  of  trucks  to  secure 
detailed  and  accurate  information  regarding  truck  perform- 
ance in  every  field. 

We  can  assist  you,  without  charge,  in  selecting  trucks  that 
have  made  good  in  the  municipal  and  county  construction  field 
if  you  so  request. 

Municipal  and  County  Engineering 
702  Wulsin  Bldg.  Indianapolis,  Ind. 
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of  rectangular  and  radial  system  of  major 
streets,  form  the  second  type.  These  could 
he  very  effectively  used  in  such  localities. 
They  should  necessarily  be  short  and,  it 
blind  at  one  end,  should  be  provided 
with  a  turning  loop  which  could  enclose 
a  small  landscape  planting  or  fountain 
and  fish  and  lily  pond.  A  narrow  width 
of  surfaced  driveway  would  be  necessary 
in  order  to  be  in  keeping  with  the  short 
length  of  the  street,  and  because  of  the 
limited  territory  served,  a  width  sufficient 
for  a  moving  vehicle  to  pass  one  parked 
on  the  street  would  be  sufBcient. 

These  conditions  would  seem  to  be  ful- 
ly met  by  a  20  ft.  roadway.  The  street 
need  not  be  straight,  in  tact,  if  topog- 
raphy were  suitable,  curves  would  add  to 
the  apparent  privacy  and  exclusiveness. 
Some  courts  of  this  sort  have  been  plat- 
ted without  being  formally  dedicated  as 
public  streets  at  all,  but  rather  handled 
by  deeding  an  undivided  interest  with 
each  building  site. 

The  location  of  sidewalks,  wherever 
possible,  should  be  far  enough  back  of 
the  curb  to  permit  group  planting  of 
shrubbery  between  them  to  enhance  the 
sylvan  effect.  This  would  not  always  be 
possible  on  account  of  space  and  not 
desirable  where  the  street  is  joined  at 
both  ends  with  busy  thoroughfares.  Al- 
though probably  every  city  has  a  few  such, 
and  it  is  never  satisfactory  to  make  the 
street  as  a  whole  so  narrow  that  it  is 
necessary  to  place  the  walk  immediately 
behind  the  curb,  except  of  course,  in 
business  streets. 

The  two  chief  reasons  for  separating 
the  walk  from  the  curb  are  that  it  places 
pedestrians  too  close  to  moving  vehicles 
in  wet  weather  and  that  it  is  practically 
impossible  to  cross  the  sidewalk  with 
a  driveway  from  the  street  without  in- 
convenience, or  even  danger  to  both  ve- 
hicles and  pedestrians. 

If  the  sidewalk  is  separated  at  all  from 
the  curb  it  should  be  far  enough  to  give 
a  well  balanced  planting  space  between 
the  two,  at  least  twice  as  wide  as  the 
walk  and  preferably  not  less  than  10  ft. 
On  the  type  of  street  under  discussion 
a  4  ft.  walk  will  probably  be  wide  enough. 
This  would  require  a  minimum  street 
width  of  20  ft.  roadway,  two  10  ft.  plant- 
ing strips  and  two  4  ft.  walks,  or  48  ft. 
This  would,  of  course,  not  always  be 
possible.  It  could  be  narrowed  to  34  ft. 
by  placing  a  sidewalk  on  one  side  only 
depending  on  the  location  and  use  of  the 
street. 

We     have     recently     improved     some 


streets  of  the  public  court  character  en- 
tirely out  of  line  of  through  traffic  and 
at  my  suggestion,  they  were  paved  only 
20  ft.  wide  with  fairly  long  radii  or  curbs 
at  street  intersections.  The  parkings 
have  had  good  plantings  and  the  whole 
effect  is  that  of  a  prosperous  country 
place  with  houses  back  in  the  woods. 

I  have  suggested  in  a  very  narrow 
street  with  walks  necessary  on  both 
sides,  that  the  curb  be  omitted  and  re- 
placed with  a  gutter  sloping  up  from  the 
pavement  4  ins.  in  2  ft.  to  the  usual  walk 
so  that  a  car  could  cross  it  anywhere  at 
any  angle  and  the  walk  would  still  be 
separated  from  the  pavement  and  have 
no  break  in  the  surface.  I  do  not  think 
that  arrangement  is  desirable  but  I  do 
believe  it  would  be  better  than  cutting 
a  wide  driveway  through  the  walk  at 
practically  every  50  ft.  building  site  as 
will  be  necessary  in  the  block  in  ques- 
tion. There  is  a  3  per  cent  grade  in  the 
block  so  that  there  would  be  practically 
no  danger  of  street  water  flooding  the 
walk.  My  suggestion  fell  on  deaf  ears 
because  it  was  "different." 

Concerning  slopes  on  the  planting  strip 
in  this  type  of  street,  it  would  seem  to 
be  rather  immaterial  just  so  there  is 
sufficient  slope  for  drainage  on  account 
of  the  informal  character  of  the  whole 
layout,  excepting  that  it  should  be  con- 
sidered as  a  part  of  the  treatment  of  the 
whole  layout  from  the  landscape  view- 
point. Some  regard  would  have  to  be 
given  to  the  grade  of  driveways,  which 
would  also  depend  on  the  slope  of  the  lots 
themselves. 

Secondary    Streets 

Secondary  streets  serving  local  districts 
and  acting  as  feeders  to  the  major  street 
system,  form  the  third  type.  These  would 
naturally  be  more  formal,  follow  more  di- 
rect lines  and  require  entirely  different 
treatment  than  those  already  discussed. 
They  would  not,  and  should  not  entirely 
disregard  topography  as  is  so  often  done. 
In  choppy,  hilly  country  they  should  in 
general,  follow  the  lowest  ground  as  far 
as  possible  leaving  the  interior  of  large 
blocks  to  be  reached  by  the  tertiary 
streets. 

If  the  drainage  area  is  large  so  that  a 
street  at  the  foot  of  two  hills  would  too 
easily  flood,  it  might  be  desirable  to  place 
a  street  on  each  side  of  the  lowest  ground, 
treating  the  space  between  as  a  sunken 
garden  with  appropriate  planting. 

Of  course  if  the  hillside  slopes  are  long 
there  will  be  required  other  streets  than 
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When  You  Buy  a  Motor  Truck 

Select  it  with  care  for 

It  makes  a  difference  (to  you) 

what  truck  you  buy.    Your  truck  should  be  selected  to  suit  the  char- 
acter of  work  you  expect  it  to  perform. 

You  would  not  think  of  buying  a  pump  in  the  open  market  without 
first  satisfying  yourself  that  you  are  selecting  the  right  type  and  size 
to  handle  your  pumping  job,  and  you  should  not  buy  a  motor  truck,  at 
random,  without  giving  careful  consideration  to  the  size,  type  and  other 
features  it  should  have  to  meet  satisfactorily  the  conditions  under  which 
you  expect  to  operate  it. 

There  are  over  200  makes  of  trucks  on  the  market.  Any  truck 
manufacturer  will  take  your  order,  of  course,  but  only  a  small  percent- 
age of  all  truck  manufacturers  have  made  a  special  study  of  the  truck- 
ing requirements  of  cities,  counties,  road  builders  and  public  works 
contractors. 

These  special  studies  have  resulted  in  up  to  date,  competent 
motor  truck  engineering  which  determines  the  proper  size  of  truck  and 
the  proper  truck  equipment  for  solving  the  various  hauling  problems 
of  cities,  counties,  contractors  and  road  builders. 

This  magazine  has  published  a  special  Motor  Truck  Section  in 
every  issue  for  over  six  years  and  has  studied  carefully  the  trucking 
problems  of  this  field  and  the  trucks  that  best  solve  those  problems. 

If  in  the  market  for  trucks  let  us  know  your  requirements  and  we 
shall  be  pleased  to  give  you  the  benefit  of  expert  advice. 

Municipal  and  County  Engineering 

702  Wulsin  Building  Indianapolis,  Indiana 
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those  at  the  foot.  These  should  be  so  lo- 
cated as  to  avoid  excessively  steep  grades. 
Very  pleasing  effects  may  be  obtained  in 
rolling  country  if  vertical  curves  are  care- 
fully worked  out  in  long  straight  streets. 

I  have  sometimes  found  it  necessary  to 
run  vertical  curves  of  the  third  degree 
making  the  rate  of  the  change  in  grade 
uniform.  In  such  cases  grades  must  be 
established  fairly  close  together  and  care 
must  be  used  to  avoid  angles  due  to  care- 
less construction.  Nothing  is  more  pleas- 
ing than  curved  roadways,  either  vertical 
or  horizontal,  if  the  construction  work  Is 
well  done  or  more  displeasing  than  a  care- 
less attempt  to  do  the  same  thing. 

Concrete  curbs  lend  themselves  readily 
to  this  class  of  work  as  forms  can  be  lined 
up  far  enough  in  advance  of  finished 
work  to  avoid  irregularities.  In  estab- 
lishing grades  on  side  hills,  It  is  generally 
best  to  favor  the  lots  on  the  low  side  as 
It  is  much  cheaper  to  shape  up  and  main- 
tain a  terrace  or  series  of  terraces  on  the 
high  side  than  to  fill  up  the  rear  end  of 
the  low  lots.  The  planting  space  between 
the  curb  and  walk  on  the  high  side  should 
be  much  steeper  than  that  on  the  low  side 
in  order  to  prevent  as  far  as  possible  the 
optical  illusion  that  the  high  side  is  the 
lowest.  This  is  also  helped  by  building 
the  pavement  with  an  eccentric  crown. 

In  flat,  featureless  country,  the  rectan- 
gular system  of  platting  is  probably  best 
for  secondary  streets  as  there  is  less 
■waste  ground.  The  only  landscape  treat- 
ment of  much  value  in  that  case  is  that 
of  giving  long  vistas  and  in  order  to  give 
proper  breadth  the  building  line  should 
be  well  back  from  the  street  and  group 
planting  of  shrubs  should  not  be  allowed 
too  far  out  from  the  building  line. 

The  width  of  roadway  in  secondary 
streets  should  be  sufficient  for  three  lines 
of  traffic  including  vehicles  parked  against 
the  curb.  There  is  some  difference  of 
opinion  on  this  point.  Nearly  everyone 
is  agreed  that  10  ft.  should  be  allowed  for 
the  first  line,  after  that,  recommended 
•widths  for  the  second  and  third  line  range 
from  8  to  10  ft.,  making  the  total  road- 
way 26,  28,  or  30  ft.  On  account  of  the 
wandering  habits  of  ice  wagons  and  the 
rather  serious  blocking  of  streets  by  mov- 
ing vans  backed  up  to  the  curb  together 
with  the  much  greater  ease  of  turning  a 
car,  having  a  long  wheel  base,  into  pri- 
vate driveways,  our  own  practice  is  to 
recommend  the  30  ft.  roadway  although 
we  do  not  refuse  to  improve  with  a  26  ft. 
■width. 

The  width  of  the  planting  strip  between 


the  curb  and  sidewalk  should  also  he 
about  10  ft.  in  order  to  give  a  well  bal- 
anced appearance  to  the  street.  This  is 
about  the  least  width  which  will  support 
a  large  tree  without  crowding  one  side 
or  the  other  and  it  would  seem  to  be 
rather  an  essential  part  of  the  improve- 
ment of  this  type  of  street  to  provide  for 
rows  of  stately  trees,  furnishing  pleasing 
vistas.  Sidewalks  on  this  type  street 
should  be  wide  enough  to  allow  one  per- 
son to  pass  two  without  crowding.  This 
will  require  a  width  of  not  less  than  5  ft. 

The  total  width  of  street  on  this  basis 
will  be  pavement  26  to  30  ft,  planting 
strips,  20  ft.,  sidewalks,  10  ft.,  or  a  total 
of  56  to  60  ft. 

Long  Radius  Curves  at  Intersections 

One  detail  in  street  design  which  has 
come  into  rather  considerable  importance 
in  the  past  ten  years  is  the  length  of  the 
radius  of  curbs  at  street  intersections. 
When  horse  drawn  vehicles  were  the  only 
kind  in  use,  short  radii  were  the  rule  and 
were  generally  satisfactory  but  with  the 
present  traffic,  the  radius  should  never  be 
less  than  10  ft.  and  from  that  on  up  to 
anything  In  reason.  Some  states  prohibit 
a  radius  longer  than  the  width  of  the 
least  parking  at  a  street  intersection  on 
account  of  some  vested  rights  which  are 
supposed  to  rest  with  the  owner  of  the 
abutting  lots.  This  detail  furnishes  an- 
other reason  for  making  the  planting 
strips  10  ft.  in  width,  because  if  the  curve 
begins  very  far  back  of  the  sidewalk  there 
results  an  awkward  angle  where  the  in- 
tersecting walk  joins  the  curb.  In  pass- 
ing, it  might  be  remarked  that  this  is  no 
cure-all,  as  there  have  been  five  serious 
accidents,  in  as  many  weeks  at  an  inter- 
section of  a  major  street,  having  a  40-ft. 
roadway,  with  a  secondary  street,  having 
a  30-ft.  roadway,  ■with  curbs  of  20-ft.  radii 
on  all  four  corners  and  buildings  far 
enough  back  to  give  fair  visibility  in  all 
directions. 

Surface  Drainage  in  Flat  Cities 

Another  troublesome  street  detail  is  the 
matter  of  drainage  in  the  absence  of 
storm  sewers.  This  may  seem  a  contra- 
dictory condition  to  engineers  working  in 
some  cities.  It  is,  however,  a  fact  that, 
in  some  very  flat  cities  ■where  storm  ■water 
tends  to  spread  out  rather  than  flood  low 
points,  adequate  storm  sewers  are  the  last 
improvements  the  public  can  be  persuaded 
to  buy.  There  must  therefore  be  some 
means  provided  for  surface  drainage  in 
paved  intersections.  Three  methods  may 
be  employed.    First:     Construct  an   Inlet 
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and  outlet  on  two  corners  in  the  direc- 
tion of  flow  and  connect  with  an  inverted 
syphon.  This  is  continually  silting  up  on 
account  of  sluggish  How  and  is  a  constant 
nuisance.  Second:  Construct  a  box  cul- 
vert in  the  pavement  in  the  direction  of 
flow.  This  gives  one  of  two  results,  either 
the  box  is  so  small  as  to  be  constantly 
choked  up,  or  else  the  gutters  must  be 
depressed  so  low  to  give  adequate  en- 
trance to  the  culvert  that  the  result  is 
an  unsightly  and  even  dangerous  comer. 
I  have  in  mind  one  thriving  little  city  with 
curbs  uniformly  over  18  in.  high  on  this 
account;  it  gives  one  the  impression  that 
the  whole  city  is  walking  on  stilts. 
Third:  Depress  the  surface  of  the  pave- 
ment to  the  elevation  of  the  gutters  in 
the  line  of  flow.  This  is  the  surest  meth- 
od of  disposing  of  the  water  in  any  kind 
of  storm,  but  unless  handled  carefully  is 
very  objectionable  to  vehicular  traffic. 
We  have  adopted  as  a  standard  change 
In  grade  in  the  approaches  to  the  open 
gutter,  3  ft.  distance  for  each  inch  of 
total  crown.  These  slopes  do  not  make  an 
abrupt  ditch  at  their  intersection  and  are 
not  at  all  objectionable  to  any  type  of 
motor  car  traveling  at  any  reasonable 
speed.  We  have  not,  however,  used  this 
type  on  streets  of  our  next  classification, 
preferring  generally  the  inverted  syphon. 

Primary  Streets 

Streets  included  In  the  major  or  pri- 
mary thoroughfares  constitute  the  fourth 
type.  These  streets  to  be  located  primarily 
for  one  purpose,  to  facilitate  the  move- 
ment of  all  sorts  of  street  traflic  to  the 
various  centers,  from  each  other,  and 
from  the  residence  and  suburban  districts 
and  from  the  surrounding  country.  To 
gain  this  purpose  they  should  be  as  direct 
as  possible  both  horizontally  and  verti- 
cally, which  would  mean  that  they  could 
not  entirely  disregard  topography  and 
natural  obstacles,  but  that,  depending  on 
the  traffic  requirements  and  the  wealth  of 
tributary  territory,  considerable  money 
might  be  spent  in  reducing  grades  or 
bridging  rivers  in  order  to  obtain  more 
direct  routes.  In  fact,  increased  traflic 
concentration  in  some  of  the  larger  cities 
makes  almost  imperative  the  expenditure 
of  vast  sums  not  only  to  overcome  natural 
but  also  artificial  obstacles. 

There  could  scarcely  be  any  fixed  rule 
as  to  the  location  of  such  streets,  beyond 
the  statement'  already  made.  Each  city 
presents  an  individual  problem  as  to  Its 
general  traffic  movement  and  would  have 
to  be  so  treated.    In  fact,  it  would  seem 


wise  rather  to  emphasize  this  fact  in  order 
to  give  the  city  individuality. 

As  to  the  width  of  these  thoroughfares, 
this  would  require  individual  study  of 
traffic  flow,  its  past,  present,  growth,  and 
probable  future.  It  would  not  seem  wise, 
however,  to  provide  for  less  than  four 
lines  of  traffic  if  the  street  is  at  all  im- 
portant, which  under  the  rules  already 
mentioned  would  require  a  roadway  of  34 
to  38  ft.,  tending  toward  the  latter  on 
account  of  the  higher  speed  of  part  of 
the  traffic.  Streets  containing  street  rail- 
way tracks  should  be  just  as  much  wider 
than  these  figures  indicate,  as  the  space 
required  for  clearance  of  the  street  cars, 
probably  18  ft.  more  in  streets  having 
double  tracks  as  the  tracks  should  not  be 
permitted  to  be  so  spaced  that  a  person 
could  not  walk  between  them  w^ithout  be- 
ing "rolled"  to  death.  This  would  make  a 
total  width  of  roadway  of  56  ft.  in  this 
case.  To  residents  of  many  cities  this  will 
doubtless  seem  a  waste  of  ground,  but  it 
is  quite  common  and  often  exceeded  in 
many  western  cities. 

Traflic  counts  may  be  misleading  unless 
all  the  facts  are  known.  If  cars  uniformly 
spaced  on  100-ft.  centers  and  traveling  at 
20  miles  per  hour,  passed  a  given  point 
1,056  would  be  counted  in  a  single  line 
of  traffic.  This  could  scarcely  be  realized 
in  actual  traffic  conditions,  especially  on 
city  streets  on  account  of  interference  of 
cross  traffic.  For  example,  a  recent  traffic 
count  on  a  street  containing  a  double 
street  car  line  and  of  50-ft.  roadway  where 
there  was  very  little  interference  of  cross 
traffic  for  1,000  ft.  in  either  direction 
showed  that  over  a  thousand  pleasure  cars 
in  addition  to  a  third  as  many  more 
slower  moving  vehicles  were  passing  each 
hour.  There  was  no  crowding  or  con- 
fusion and  twice  as  much  traffic  could 
have  been  easily  accommodated.  Another 
count  on  the  same  street  of  the  same 
effective  width,  but  with  probably  half 
as  much  cross  traffic  at  each  intersecting 
street  showed  very  little  more  traffic  but 
constant  congestion  and  delays. 

This  point  is  brought  out  only  to  em- 
phasize the  fact  that  each  street  will  re- 
quire individual  treatment  and  different 
treatment  in  different  places  according  to 
local  conditions. 

Thoroughfares  of  38-ft.  roadway  should 
have  planting  strips  not  less  than  15  ft. 
in  width  in  order  to  appear  well  balanced 
and  to  insure  greater  range  of  vision  at 
intersecting  streets.  Walks  should  ordi- 
narily be  wide  enough  to  accommodate 
three   abreast;    6    ft.,    making   the   total 
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street  width  80  ft.  Another  point  In  favor 
of  this  minimum  total  width  is  that,  as 
the  business  section  follows  out  along  the 
street,  the  planting  strip  can  be  elimi- 
nated and  the  roadway  and  sidewalks 
widened  to  cover  it,  the  relative  widening 
depending  on  the  relative  importance  of 
the  two  types  of  traffic.  It  is  likely,  how- 
ever, that  with  this  total  width  the  walks 
should  not  be  less  than  12  ft.,  nor  more 
than  15  ft.  on  each  side.  With  this  ulti- 
mate improvement  in  mind,  it  would  seem 
highly  desirable  to  fix  the  cross  section 
of  the  street  as  a  whole  in  a  rather  rigid, 
formal  manner  in  order  to  avoid  con- 
fusion and  expense  of  changing  walk  ele- 
vations later. 

Eighty  feet  is  indicated  as  the  minimum 
desirable  width  for  a  really  Important 
thoroughfare  and,  while  probably  suffi- 
cient for  most  streets,  should  be  increased 
in  important  business  thoroughfares  car- 
rying both  local  and  through  traffic  to 
such  a  degree  as  to  avoid  needless  delay 
or  else  alternate  routes  provided.  This 
latter  course  is  often  the  simplest  and 
best  way  out  of  a  serious  dilemma  on  ac- 
count of  prohibitive  cost  of  moving  or 
cutting  fronts  from  existing  buildings. 
As  an  extreme  measure  the  front  portion 
of  the  lower  floors  of  business  buildings 
have  been  set  back,  using  the  space  so 
gained  as  an  arcade  and  occupying  the 
whole  of  the  original  street  for  vehicles. 
This  is  most  undesirable  and  should  be 
employed  only  as  a  last  resort.  However, 
volumes  could  be,  and  have  been,  written 
on  this  particular  branch  of  street  design 
and  still  each  problem  Is  peculiar  to 
Itself. 

We  have  used  a  somewhat  different  plan 
in  widening  roadways  from  that  ordinar- 
ily recommended.  Certain  streets  were  re- 
quired to  be  widened  on  account  of  change 
from  residence  to  business  use  before  the 
original  pavement  was  worn  sufficiently 
to  justify  its  removal.  The  crown  of  the 
original  pavement  was  also  excessive,  so 
that  if  continued  for  additional  width,  it 
would  require  an  excessively  high  curb 
and  the  ultimate  destruction  of  the  whole 
pavement  to  make  a  satisfactory  traffic- 
way.  Therefore  the  only  change  made  in- 
cluded the  removal  of  the  curbs  to  the  new 
lines  and  the  construction  of  pavement  in 
the  intervening  strips,  but  with  the  new 
portions  sloping  down  toward  the  original 
gutter  line.  This  permitted  the  curb  to 
be  set  higher  to  fit  existing  walks  which, 
of  course,  sloped  down  away  from  the 
building  line,  and  still  have  only  a  reason- 
?ble  height  showing  above  the  pavement. 
It  will  be  possible  also  when  the  surface 


of  the  original  pavement  must  be  renewed 
to  build  up  over  the  old  gutter  line  with 
new  concrete  and  have  a  crown  of  rea- 
sonable height  and  contour  over  the  street 
as  a  whole  without  destroying  the  base. 

Another  very  satisfactory  detail  was 
that  of  the  driveway  entrances  to  certain 
garages  in  the  block.  The  driveway  ap- 
proaches were  built  practically  entirely 
in  front  of  the  curb  for  a  distance  of 
about  4  ft.  and  with  easy  approach  grades 
at  each  side.  These  do  not  interfere  with 
walk  or  street  traffic  either  to  any  ob- 
jectionable degree.  I  have  thought,  in 
fact,  that  this  might  be  the  best  street 
contour  for  auto  rows  or  other  streets 
with  no  planting  strips  and  many  drive- 
ways across  the  walks. 

Curb  heights  vary,  but  most  localities 
use  6  to  8  ins.  The  best  practice  would 
Indicate  a  height  which  would  not  be  in- 
convenient to  step  over,  especially  in 
business  streets.  It  is  also  desirable  to 
raise  the  gutters  up  to  the  top  of  the 
curbs  at  all  sidewalk  crossings  in  order 
to  avoid  any  stepping  up  and  down  what- 
ever and,  of  course,  there  should  be  no 
open,  uncovered  openings  to  step  across. 
This  detail  is  easily  arranged  by  raising 
the  elevation  of  the  whole  intersection 
and  depressing  the  gutters  for  a  short 
distance  at  the  corners  of  the  intersect- 
ing walks.  This  corner  depression  also 
serves  to  keep  vehicles  off  the  sidewalk. 
Adequate  storm  sewers  are  necessary 
with  plenty  of  inlets  at  all  corners  toward 
which  there  is  any  surface  drainage.  Side- 
walk slopes  of  about  1  ft.  drop  to  40  ft. 
width  are  most  satisfactory  and  are  fairly 
representative  of  standard  practice. 

Broad  Bottlerards 

Broad  formal  boulevards  designed  pri- 
marily as  pleasure  drives  with  wide  vistas 
and  elaborate  landscape  treatment,  often 
terminated  at  a  monumental  civic  center 
or  outstanding  natural  feature  of  the  city 
constitute  the  fifth  type. 

The  design  may  Include  two  or  three 
or  even  more  separate  roadways  divided 
by  gardens  and  lawns.  In  any  event  so 
much  is  involved  in  the  successful  design 
and  maintenance  of  such  a  project  that  it 
should  be  undertaken  only  by  landscape 
engineers  and  architects,  of  wide  experi- 
ence. 

The  foregoing  paper  by  Mr.  Brockway 
was  presented  before  the  1921  convention 
of  the  American  Society  for  Municipal 
Improvements. 


Dec.  1921 


MUNICIPAL    AND    COUNTY    ENGINEERING 


203 


EDITORIAL 


CENTRALIZED  MUNICIPAL 
PURCHASING 

The  centralization  of  governmental  pur- 
chasing is  a  development  of  recent  years 
which  has  much  to  commend  it.  Today 
not  only  many  departments  of  the  federal 
government,  but  also  many  state,  city  and 
county  governments,  maintain  depart- 
ments of  public  purchase.  The  move- 
ment is  right  in  principle,  has  succeeded 
where  tried  and  is  growing. 

Centralized  purchasing  is  advantageous, 
in  the  long  run,  both  to  the  buyer  and  to 
the  seller.  For  some  years  the  city  of 
Indianapolis  has  maintained  a  Depart- 
ment of  Public  Purchase  and  the  experi- 
ences of  this  department  serve  well  to 
Illustrate  the  advantages  of  centralized 
municipal  purchasing.  The  primary  du- 
ties of  the  department  are:  To  buy  all 
materials,  supplies  and  equipment  for  all 
other  city  departments;  to  arrange  for  all 
repairs  to  buildings  or  equipment;  and  to 
sell  all  obsolete  material  or  equipment 
after  proper  appraisal.  Requisitions  are 
received  by  the  department  from  40 
sources  and  cover  everything  from  pins 
to  motor  trucks.  Figures  on  the  activi- 
ties of  the  department  for  the  past  four 
years  are  instructive.  The  number  of 
requisitions  received  has  ranged  from 
6,827  in  1921  to  8,500  in  1919,  and  the 
number  of  orders  placed  from  9,273  in 
1920  to  9,954  in  1919.  The  annual  volume 
of  business  transacted  by  the  department 
has  ranged  from  $732,027  in  1918  to  $1,- 
284,409  in  1921,  while  the  cost  of  main- 
taining the  department  has  ranged  from 
$8,935  in  1918  to  $13,525  in  1920.  Tlie 
percent  of  the  cost  of  the  department  of 
the  business  it  has  done  for  the  past  four 
years  has  been  1.  2,  1.2,  1.1  and  1.05,  re- 
spectively. It  is  stated  that  the  depart- 
ment saves  the  city  $100,000  per  year  as 
compared  with  the  old  method  of  buying. 

During  the  4-year  period  under  discus- 
sion the  department  has  been  directed  by 
p.  S.  Ritter  as  City  Purchasing  Agent. 
He  has  spent  nearly  a  score  of  years  in 
purchasing  work,  mostly  in  the  service  cf 
large  private  business  corporations.  His 
views  on  the  advantages,  from  the  stand- 
point of  the  public,  of  centralized  city 
purchasing,  at  the  close  of  his  term  of 
office,  are  therefore  of  immediate  interest 
and  permanent  value  to  all  who  are  work- 


ing for  greater  honesty,  efficiency  and 
economy  in  city  government.  He  states 
these  advantages  substantially  as  follows: 

It  creates  an  organization  of  specialists 
on  purchasing,  who  give  full  time  to 
studying  the  needs  of  the  city  and  the 
market  conditions  for  supplying  those 
needs;  it  is  the  only  way  to  collect  a  com- 
plete set  of  records  as  to  materials  bought 
by  the  city  and  services  rendered  to  it; 
by  issuing  a  written  order  for  every  ob- 
ligation incurred,  the  purchasing  depart- 
ment enables  the  treasurer  to  check  ex- 
penditures with  expected  income  closely 
and  frequently;  it  promotes  standardiza- 
tion of  materials  used  by  various  depart- 
ments; it  develops  proper  specifications 
for  articles  needed;  it  reduces  the  city 
purchasing  expense;  it  eliminates  verbal 
orders  and  no  records;  it  buys  the  same 
materials  for  less  money;  it  curbs  ex- 
travagance; it  collects  and  distributes  val- 
uable information  and  advice;  it  ex- 
changes material  between  departments; 
it  sells  material  when  entirely  useless  for 
any  department;  it  promotes  quantity 
purchases  of  standardized  articles;  its 
trained  inspection  prevents  the  accept- 
ance of  materials  not  up  to  quality  or- 
dered; good  work  in  this  office  especially 
commends  an  administration  to  the  peo- 
ple; as  the  department  deals  in  almost 
every  class  of  material,  it  is  in  position 
to  give  advice  to  all  the  people  as  to 
price  tendencies;  and,  last,  but  not  least, 
it  eliminates  political  influences. 

This  is  an  impressive  list  of  advantages 
and  in  a  properly  administered  office  one 
may  readily  believe  that  they  will  all  be 
realized.  There  are  at  least  two  disad- 
vantages which  may  arise  unless  such  a 
department  is  conducted  with  common 
sense  and  discretion.  The  temptation  to 
compile  voluminous  and  hair-splitting 
specifications  is  too  great  for  some  pur- 
chasing agents  to  resist.  We  believe 
that,  in  general,  it  is  better  to  have  gen- 
eral requirements,  with  which  the  merits 
of  things  on  the  open  market  may  be 
easily  tested,  rather  than  to  have  such 
elaborate  specifications  that  they  frighten 
the  seller  away  or  force  him  to  change 
his  products  or  his  processes  before  he  is 
admitted  to  competition.  The  latter 
course  destroys  much,  or  all,  of  the  econ- 
omy possible  in  governmental  purchasing. 
Purchasing  agents,  it  seems  to  us,  will  do 
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well  to  confine  their  efforts  largely  to  the 
proper  selection  of  goods  on  the  market, 
without  undertaking  to  remake  the  manu- 
facturing world  over  night.  The  other 
disadvantage  to  which  reference  was 
made  is  the  temptation  to  be  too  much 
influenced  by  price  at  the  expense  of 
suitability,  but  perhaps  other  departments 
can  be  depended  upon,  in  preparing  their 
requirements,  to  make  sure  that  price  is 
not  accorded  too  much  weight. 

So  far  we  have  considered  only  the 
viewpoint  of  the  public,  but  we  fancy 
that  the  seller  also  derives  some  real  ad- 
vantages in  dealing  with  a  local  govern- 
ment purchasing  department.  Such  a  de- 
partment centers  all  want  lists  in  one 
office,  gives  all  salesmen  the  same  infor- 
mation as  to  what  is  needed,  enables  the 
seller  to  file  all  his  invoices  in  one  office, 
furnishes  a  place  where  he  can  get  all  in- 
formation as  to  the  condition  of  his  ac- 
count, and  opens  an  easy  way  for  him  to 
present  new  materials  or  equipment  so 
they  can  have  consideration  for  use  wher- 
ever needed. 

We  have  said  that  the  centralized  mu- 
nicipal purchasing  plan  is  growing  in  fa- 
vor; we  should  make  clear  also  that  it  is 
already  an  established  success  in  such 
cities  as:  Atlanta,  Dayton,  Portland 
(Ore.),  Milwaukee,  Memphis,  Syracuse, 
Boston,  New  York,  St.  Louis,  Philadel- 
phia, Denver,  Detroit,  Rochester,  Grand 
Rapids  (Mich.),  Salt  Lake  City,  Kansas 
City,  Des  Moines,  Pittsburgh,  Baltimore, 
Dubuque,  Cincinnati,  Louisville,  Colum- 
bus (0.),  Cleveland,  Los  Angeles,  Logans- 
port  (Ind.),  Oakland  (Calif.),  Indianapo- 
lis, Patterson  (N.  J.),  Dallas,  New  Or- 
leans, Birmingham,  Galveston,  and  High- 
land  Park    (Mich.). 

As  many  of  our  readers  doubtless  know, 
there  has  been  in  existence  for  some  years 
a  large  and  active  organization  known  as 
the  National  Association  of  Purchasing 
Agents.  Naturally  many  of  the  purchas- 
ing agents  in  governmental  service  are 
members  of  this  association.  At  the  1921 
convention  of  the  association  a  resolution 
was  adopted  enumerating  certain  essen- 
tial points  to  be  safeguarded  in  order  to 
establish  central  governmental  purchas- 
ing and  to  make  the  work  efficient.  The 
resolution  was  formulated  because  '-cen- 
tralized purchasing  for  city,  county  and 
state  governments  has  proved  its  value  to 
many  localities  and  their  experience  is 
being  sought  by  others."  The  substance 
of  the  recommendations  follows: 

The  department  must  be  independent 
and  accountable  only  to  chief  executive; 


funds  for  its  support  should  be  included 
in  the  tax  levy.  The  purchasing  agent 
should  be  selected  with  respect  to  his  ex- 
perience, ability  and  integrity;  he  should 
hold  office  during  satisfactory  perform- 
ance and  be  removed  only  on  proof  of 
written  charges  of  official  misconduct.  He 
should  select  his  own  assistants  and  call 
meetings  of  representatives  of  each  exec- 
utive department  to  standardize  supplies 
and  equipment  and  prepare  proper  speci- 
fications for  describing  these  standard 
articles.  These  standard  articles  should 
be  bought  in  proper  quantities  and  kept 
in  a  central  storehouse  maintained  by  a 
rotary  stores  fund  and  managed  by  the 
purchasing  department.  The  department 
should  furnish  all  materials  upon  receipt 
of  requisitions  describing  articles  needed 
and  signed  by  authorized  officers,  and 
should  have  authority  to  call  for  requi- 
sitions when,  in  its  judgment,  conditions 
of  business  justify.  Purchases  should  be 
made  at  the  lowest  prices  consistent  with 
quality  and  service.  The  department 
should  contract  for  repairs,  when  rieecipd, 
to  any  buildings,  equipment  or  material 
belonging  to  any  department  when  th-.it 
department  deems  such  repairs  necessary. 
All  obsolete  material  should  be  disposed 
of  when  returned  to  the  storehouse.  The 
storekeeper  should  receive  and  inspect  all 
materials  and  make  dally  reports  of  all 
receipts  and  disposals.  The  purchasing 
department  should  receive  invoices  from 
vender,  and  when  they  are  found  to  con- 
form with  material  delivered  as  to  pricr, 
quantity  and  quality,  should  be  voucherrd 
to  the  finance  department  for  payment 
from  the  rotary  stores  fund.  Finally,  all 
records  of  the  purchasing  department 
should  be  open  to  public  inspection. 

There  has  long  been  much  discussion 
of  putting  public  business  on  a  "business 
basis,"  meaning,  of  course,  on  the  same 
basis  as  private  business.  For  those  who 
sincerely  desire  such  a  reform  it  may  well 
begin  with  the  centralized  purchasing  of 
all  equipment,  materials  and  other  sup- 
plies paid  for  directly  out  of  the  public 
treasury. 

In  closing  this  discussion  we  wish  to 
emphasize  our  belief,  based  on  conversa- 
tions with  many  "supply  men,"  that  the 
cleaner  and  more  businesslike  public  busi- 
ness can  be  made  the  more  attractive  they 
will  find  it.  A  city  that  is  known  to 
make  its  purchases  on  a  square  basis  gets 
the  benefit  of  all  the  good,  sound  compe- 
tition the  country  affords.  We  decline  to 
state  the  devastating  alternative. 
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FEATURES  OF  STATE  HIGHWAY 
WORK  IN  MONTANA 

By   John    iV,    Edy,    Chief    Engineer,   Montaiui 
Highway  Commission,  Helena,  Mont. 

Increased  Federal  Aid 
It  is  by  no  means  certain  that  Montana 
can  match  Federal  t'lnuls  made  avaihible 
to  it  under  the  provisions  of  recently  en- 
acted Federal  legislation.  While  all  the 
terms  of  the  new  law  are  not  fully  known 
to  the  department  at  this  time  it  is 
understood  that  Montana's  share  of  the 
new  Federal  appropriation  will  approxi- 
mate one  and  one-half  million  dollars, 
approximately  $500,000  of  which  is  im- 
mediately available.  The  report  of  the 
State  Highway  Department  for  the  month 
ending  November  15  shows  that,  of  Fed- 
eral funds  apportioned  to  Montana  under 
the  1916  and  1919  Acts  of  Congress,  Mon- 
tana has  yet  to  match  approximately  one 
and  one-half  million  dollars.  This  amount 
together  with  the  one-half  million  dollars 
immediately  available  from  the  1921  ap- 
propriation represents  approximately  four 
million  dollars  w,orth  of  work  which  the 
department  could  undertake  at  once  if  the 
local  share  of  the  cost  could,  be  financed. 

Working  for  a  State  Bond  Issue 
In  the  fall  of  1919  Montana  counties 
voted  road  bonds  in  total  amounts  of 
approximately  six  million  dollars  and 
very  much  of  this  money  was  used  in 
matching  Federal  funds.  However,  it  ap- 
pears that  many  of  the  counties  have 
reached  the  limit  of  their  ability  to  bond 
for  this  purpose  and  the  only  possibility 
of  covering  Federal  funds  now  appor- 
tioned to  Montana  seems  to  be  through 
a  state  road  bond  issue.  The  State  High- 
way Department  has  already  made  public 
announcement  of  this  fact.  Not  only  will 
the  department  support  a  state  bond  issue 
for  road  improvements  but  it  has  already 
indicated  its  intention  actively  to  pro- 
mote and  encourage  such  an  issue.  It 
is  now  believed  that  a  road  bond  Issue 
bill  will  be  initiated  early  in  the  coming 
spring  in  order  that  the  matter  can  be 
submitted  to  the  voters  at  the  general 
election  in  November,  1922.  While  the 
details  of  the  bill  have  not  been  worked 
out  it  Is  practically  certain  that  the  ulti- 
mate source  of  revenue  will  be  an  in- 
crease in  motor  vehicle  license  fees. 
High  icaii  Maintenance 
The  problem  which  is  giving  the  state 
highway  department  considerable  concern 
at  this  time  has  to  do  with  the  proper 
maintenance  of  road  improvements  al- 
ready built  under  its  direction.     The  Act 


cnaling  (he  .slate  highway  commission  au- 
tliorizes  it  to  take  over  the  maintenance 
of  state  highways;  but  inasmuch  as  the 
fund  provided  for  administrative  purposes 
is  not  suflicienl  to  carry  the  added  bur- 
den, it  has  been  necessary  to  depend  upon 
the  counties  for  maintenance,  and  this 
I)lan  has  not  been  generally  satisfactory. 

An  effort  is  now  being  made  to  secure 
the  more  active  co-operation  qf  counties  in 
the  adoption  of  a  suggested  and  definite 
form  of  maintenance  organization  and 
practice,  particularly  in  respect  to  Fed- 
eral aid  road  improvement  in  the  various 
counties.  As  one  manner  of  state  aid  the 
department  proposes  to  purchase  and 
place  in  operation  a  number  of  rock  crush- 
ers by  means  of  which  additional  fine 
wearing  surface  material  will  be  made 
available  for  early  spring  maintenance 
use.  The  department  has  adopted  the 
gravel  surfaced  road  as  representing  the 
most  desirable  and  economical  type  of  im- 
provement for  the  state  highway's  system 
under  all  prevailing  conditions,  and  by  the 
close  of  this  year  will  have  completed  ap- 
proximately 750  miles  of  such  work. 
Highway  Standards 

While  the  state  highway  department  of 
Montana  has  concentrated  its  efforts  upon 
the  construction  of  a  large  mileage  of 
gravel  surfaced  roads,  it  has  always  been 
felt  that  because  of  the  possibility  of  fur- 
ther development  of  a  portion  of  this  mile- 
age, some  value  of  the  gravel  surface 
might  be  lost.  However,  in  the  light  of 
the  experience  of  this  and  other  states,  it 
is  now  believed  that  the  policy  of  con- 
structing gravel  roads  fits  in  admirably 
with  any  policy  of  future  development  that 
might  be  dictated  by  traffic  demands.  It 
is  now  conceded  that  there  is  a  place  in 
the  state's  road  program  for  the  construc- 
tion of  bituminous  wearing  surface  upon 
a  black  base,  over  a  well-compacted  gravel 
or  macadam  sub-base.  Furthermore,  the 
practice  of  the  department  in  the  future 
will  not  permit  the  placing  of  concrete 
pavements  directly  upon  gumbo  or  adobe 
soils,  but  under  such  conditions  will  re- 
quire a  well-compacted  gravel  sub-base. 
Montana's  standard  paved  road  sections 
now  include  only  Portland  cement  con- 
crete and  bituminous  concrete  upon  a  6-in. 
concrete  base.  It  is  proposed  to  admit  in 
competition  with  these  types  the  bitumi- 
nous concrete  wearing  surface  upon  plant 
mixed  black  base,  as  above  described, 
when  foundation  conditions  seem  to  jus- 
tify. 

Co-operation  with  Engineering  College  of 
State  University 
The  engineering  staff  of  the  state  high- 
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way  department  is  co-operating  with  the 
State  College  of  Engineering  in  a  manner 
more  or  less  unique,  but  which  gives 
promise  of  beneficial  results  for  both  the 
department  and  the  college.  Arrange- 
ments have  been  made  whereby  responsi- 
ble members  of  the  department's  engineer- 
ing staff  will  deliver  a  series  of  14  lec- 
tures at  the  college  during  the  winter  ses- 
sion. The  subjects  that  will  be  discussed 
are  live  and  practical,  the  object  being  to 
put  the  engineering  student,  and  particu- 
larly those  nearing  the  end  of  their  col- 
lege work,  in  close  and  intimate  touch 
with  the  problems  confronting  the  state 
road  authorities.  While  the  ultimate  out- 
come of  the  plan  is  yet  to  be  determined, 
both  the  engineering  college  and  the  state 
highway  department  anticipate  that  ma- 
terial benefit  will  result. 


PAVING    BRICK    VARIETIES    RE- 
DUCED TO  ELEVEN  STAND- 
ARD SIZES 

(Editor's  Note:  Wishing  to  get  the 
manufacturer's  point  of  view  as  to  the 
results  of  the  conference  of  the  U.  S. 
Department  of  Commerce  on  Simplifica- 
tion of  Variety  and  Standards  for  Vitri- 
fied Paving  Brick,  held  in  Washington, 
p.  C,  on  November  15th,  we  asked  the 
Secretary  of  the  National  Paving  Brick 
Manufacturers'  Association  and  he  wrote 
us  the  following  letter: ) 

To  the  Editor: 

There  are  two  phases  of  the  recent  con- 
ference in  Washington  that  seem  to  grow 
clearer  in  retrospect. 

The  first  phase  seemed  very  desirable 
and  advantageous  in  advance  of  the  meet- 
ing and  since  it  has  become  an  accom- 
plished fact  it  has  become  very  impor- 
tant. I  refer  to  the  actual  elimination 
of  varieties  that  were  recommended.  Pav- 
ing brick  varieties  are  now  reduced  to 
11  by  mutual  consent  of  engineers  and 
manufacturers  and  it  is  difficult  to  im- 
agine any  paving  situation  in  which  brick 
might  be  considered  that  cannot  be  satis- 
fied by  one  of  the  remaining  11  standard 
varieties. 

In  addition  to  the  action  of  the  meeting 
as  above  Indicated,  a  permanent  commit- 
tee was  established  to  recommend  further 
eliminations  as  might  seem  wise. 

The  second  big  result  of  the  conference 
as  it  appears  in  retrospect  Is  the  fact  that 
it  demonstrated,  I  believe  to  the  satisfac- 
tion of  everyone  present,  that  engineers 
and   manufacturers   can   find   satisfactory 


working  bases  if  everyone  would  discuss 
with  eacli  other  matters  of  fact. 

Not  the  least  of  the  results  of  the  con- 
ference, therefore,  as  it  appears  to  us,  is 
that  the  conference  has  demonstrated  that 
relations  between  producer  and  consumer, 
where  on  the  one  hand  the  producer  has 
an  organization  and  on  the  other  the  con- 
sumer is  represented  by  strong  organiza- 
tions such  as  the  engineers  have,  can  be 
harmonized  by  mutual  consent. 

You  appreciate  the  fact  of  course  that 
the  conference  was  held  in  the  atmosphere 
of  public  interest  as  expressed  by  Mr. 
Hoover.  We  believe  thoroughly  that  a 
new  relation  has  been  established  between 
the  producers  and  their  market. 

As  a  matter  of  actual  operation,  it  is 
our  hope  that  the  constituent  engineers 
of  the  conference  will  look  to  the  confer- 
ence for  policy  in  respect  to  brick  pave- 
ment  specifications. 

The  permanent  committee,  it  seems  to 
us,  is  something  like  a  supreme  court — 
empowered  not  only  by  common  consent 
to  decide  questions  as  to  variety,  but  like- 
wise to  malve  such  investigations  as  in 
its  judgment  are  necessary  to  shed  light 
on  any  question  which  might  hereafter 
assume  any  of  the  characteristics  of  a 
disputed  point  in  relation  to  variety. 

I  believe  you  can  appreciate  why  we  feel 
that  we  owe  a  great  deal  to  Mr.  Hoover, 
the  U.  S.  Chamber  of  Commerce,  through 
its  Fabricated  Production  Department, 
and  the  engineers  who  were  kind  enough 
to  attend  the  conference,  all  of  whom 
aided  in  the  splendid  results  obtained. 
Very  truly  yours, 
MAURICE  B.  GREENOUGH, 

Secretary. 

National  Paving  Brick  Manufacturers' 
Association,  Cleveland,  Ohio.  Nov.  19,  1921. 


GREAT  WORKS  IN  PROSPECT  IN 
CITIES  OF  WESTERN  EUROPE 

To  the  Editor: 

I  have  completed  a  6  months'  trip 
through  England,  France,  Belgium,  Hol- 
land, Germany,  Czechoslovakia,  Austria, 
Switzerland  and  Italy,  where  I  have  been 
collecting  information  on  municipal  en- 
gineering progress  and  particularly  on 
city  planning. 

In  all  of  the  European  countries  which 
I  visited  I  found  great  Interest  being 
taken  in  plans  for  future  development  of 
the  cities:  for  better  municipal  organiza- 
tion, improved  public  services  and  transit 
systems,  for  new  parks,  playgrounds  and 
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boulevards  (the  demolition  of  old  fortifi- 
cations has  made  this  possible  in  several 
Instances),  and  particularly  in  making 
comprehensive  plans  for  the  orderly 
growth  of  the  cities.  Because  of  extreme 
poverty  few  of  the  cities  are  undertaking 
construction  of  important  works,  except 
for  municipal  housing  to  relieve  the  short- 
age, which  is  being  done,  under  various 
methods  of  finance,  by  nearly  every  im- 
portant city  in  central  and  southern  Eu- 
rope. However,  to  cite  a  few  examples 
of  projects  actually  under  construction,  or 
proposed  for  construction  soon,  Paris  is 
planning  to  increase  its  water  supply  very 
soon;  Brussels  has  completed  a  new  con- 
necting link  between  the  east  and  west 
railway  system;  Antwerp  is  about  to  start 
work  on  an  enlarged  sewerage  system; 
the  Emscher  district  in  Germany  is  con- 
tinuing (with  only  a  fraction  of  its  for- 
mer financial  resources),  to  construct 
sewage  treatment  works;  Berlin's  only 
large  public  enterprise  is  the  completion 
of  the  new  municipal  subway;  Prague 
proposes  very  large  municipal  works,  in- 
cluding water  works  extensions;  Milan  is 
at  work  on  a  new  canal  port  and  other 
very  important  works;  Marseilles  is 
spending  200,000,000  francs  on  a  huge  new- 
port  and  canal  to  the  Rhine.  Partly  be- 
cause of  the  poverty  of  the  cities  the 
values  of  the  city  planning  are  better  ap- 
preciated and  availed  of:  to  plan  for  the 
future  in  a  way  to  relate  the  municipal 
enterprises  to  each  other  and  each  one 
to  a  comprehensive  scheme  for  the  de- 
velopment of  the  community,  thus  to  avoid 
failures,  and  especially  to  secure  the  de- 
sired improvements  more  cheaply  and 
satisfactorily  with  limited  funds  than 
would  otherwise  be  possible.  In  this  way 
the  fiDancial  stringency  has  helped  city 
planning,  but  the  war  has  also  stimulated 
city  planning,  especially  in  the  devastated 
regions,  where  the  re-building  is  in  many 
instances  producing  better-planned  com- 
munities than  existed  before  the  war,  and 
with  outline  plans  also  for  later  expansion. 
Vei-y  truly  yours, 

JACOB  L.  CRANE,  JR. 

Rome,  Italy,  Oct.  22,  1921. 

(Editor's  Note: — Mr.  Crane  expects  to 
return  to  the  United  States  this  month 
and  may  be  addressed  at  Robinson  Hall, 
Cambridge,  Mass.) 


MUNICIPAL  ASPHALT  PLANTS 

The  extent  to  which  American  cities  and 
other  municipalities  are  now  doing  their 
own   street  repair  work   with    the  aid   of 


their  own  asphalt  plants  is  indicated  in 
reports  to  The  Asphalt  Association,  New 
York  City,  which  show  that  there  are 
in  the  United  States  98  public  asphalt 
plants.  Municipal  plants  are  to  be  found 
in  the  following  cities:  Little  Rock, 
Ark.;  Los  Angeles,  Cal.;  Denver,  Col.; 
Wilmington,  Del.;  Atlanta,  Ga.;  Boise, 
Idaho;  Chicago,  111.  (3);  Indianapolis, 
Ind.;  Bluffton,  Ind.;  Fort  Wayne,  Ind.; 
Topeka,  Kan.;  Munroe  City,  Ky.;  Shreve- 
port.  La.;  New  Orleans,  La.  (2);  Spring- 
field, Mass.;  Fall  River,  Mass.;  New  Bed- 
ford, Mass.;  Northampton,  Mass.;  Worces- 
ter, Mass.;  Flint,  Mich.;  Lansing,  Mich.; 
Detroit,  Mich.  (3);  Highland  Park,  Mich.; 
Minneapolis,  Minn.;  St.  Paul,  Minn.;  Du- 
luth,  Minn.;  Jackson,  Miss.;  Kansas  City, 
Mo.;  St.  Louis,  Mo.  (2);  Omaha,  Neb.; 
Manchester,  N.  H.;  Atlantic  City,  N.  J.; 
Newark,  N.  J.;  Bayonne,  N.  J.;  Trenton, 
N.  J.;  Brooklyn,  N.  Y.;  Syracuse,  N.  Y.; 
New  York  City  (4) ;  Niagara  Falls,  N.  Y.; 
Elmira,  N.  Y.;  Schenectady,  N.  Y.;  Toledo, 
O.;  Cleveland,  O.;  Columbus,  O.;  Dayton, 
0.;  Cincinnati,  O.;  Youngstown,  O.;  Okla- 
homa City,  Okla.;  Portland,  Ore.;  Harris- 
burg,  Pa.;  Johnstown,  Pa.;  Erie,  Pa.; 
Pittsburgh,  Pa.  (2);  Reading,  Pa.;  Scran- 
ton,  Pa.;  Philadelphia,  Pa.;  Providence,  R. 
I.;  Pawtucket,  R.  I.;  Nashville,  Tenn.; 
Memphis,  Tenn.;  Fort  Worth,  Tex.;  Roan- 
oke, Va.;  Norfolk,  Va.;  Portsmouth,  Va.; 
Seattle,  Wash.;  Milwaukee,  Wis.;  Super- 
ior, Wis.;  San  Francisco,  Cal.,  and  Sagi- 
naw, Mich. 

The  City  of  Salt  Lake  City,  Utah,  has 
just  completed  the  installation  of  a  mod- 
ern asphalt  plant  having  a  capacity  of  750 
sq.  yds.  of  2-in.  asphalt  pavement  per  day. 
Newark,  N.  J.,  is  reported  selling  $50,000 
worth  of  bonds  for  a  new  city  asphalt 
plant.  Quitman,  Ga.,  has  also  installed  a 
plant. 

State  highway  departments  owning 
their  own  plants  are  those  of  Delaware, 
Illinois.  Maryland,  Michigan,  North  Caro- 
lina, Oregon,  Pennsylvania.  Tennessee, 
Texas,  Utah  and  Virginia.  County  high- 
way departments  owning  plants  include: 
Burlington  County,  N.  J.;  Fulton  County, 
Ga.;  Fayette  County,  Ky.;  Munroe  County, 
Mich.,  and  Allegheny  County,  Pa. 

In  Canada  municipal  asphalt  plants  are 
to  be  found  at  Brantfcrd,  Ont.;  Charlottes- 
town,  P.  E.  I.:  Chatham,  Ont:  Hamilton, 
Ont.;  Kingston,  Ont.;  London,  Ont.;  Mon- 
treal, P.  Q.  (4):  Ottawa,  Ont.;  St.  Cath- 
erines, Ont.;  Sherbrooke,  P.  Q.;  Toronto, 
Ont;  Victoria,  B.  C;  Winnipeg,  Man., 
and  Windsor,  Ont. 

The  governments  of  Argentine,  Ecuador, 
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Prance  and  Peru,  also  operate  asphalt 
plants,  and  one  is  to  be  found  at  Hono- 
lulu, H.  I. 


ORNAMENTAL  STREET  LIGHTING 

By  L.  A.  S.  Wood,  Manager,  Illuminating  Sec- 
tion,   Westinghouse   Electric   d    Manufac- 
turing   Co.,    George    Cutter    Works, 
South    Bend,    Ind. 

The  lighting  of  our  streets  at  night  is  a 
vital  municipal  issue,  and  adequate  illu- 
mination, besides  being  a  convenience,  is, 
in  addition,  a  protective  necessity  to  every 
community.  Good  lighting  is  an  indica- 
tion of  prosperity  and  an  investment  in  a 
well-designed  ornamental  street  lighting 
system  returns  large  dividends  to  the  tax- 
payers in  advanced  real  estate  values. 

Good  street  lighting  creates  a  psycho- 
logical impression  of  thrift  and  progress, 
advancing  civic  pride,  attracting  favorable 
publicity  and  promoting  other  improve- 
ments. It  assists  the  fire  and  police  de- 
partments, facilitates  congested  traffic  and 
decreases  crime. 

In  the  early  days  of  electricity,  street 
lighting  design  was  a  simple  problem,  the 
solution  of  which  generally  took  the  form 
of  a  suspended  arc  lamp  at  street  intersec- 
tions. With  the  growth  of  the  "City 
Beautiful"  idea,  however,  and  the  demand 
for  lighting  systems  of  a  more  ornamental 
character,  which  will  eliminate  unsightly 
overhead  equipment,  many  factors  not  pro- 
vided for  in  the  earlier  systems  have  to  be 
considered.  The  more  important  of  these 
are  the  size  of  the  city,  the  character  of 
the  buildings,  the  presence  of  foliage  on 
the  streets,  and  the  local  conditions  con- 
trolling the  distribution  of  electricity. 


Standard  of  lUiiminution 

The  standard  of  illumination  on  our 
streets  was  set  by  the  earlier  types  of 
"open"  carbon  arc  lamps,  v.hich  were  later 
replaced  by  an  improved  type  having 
longer  burning  hours,  known  as  the  "in- 
closed" carbon  arc  lamp.  This  latter  was 
not  so  efficient  as  the  open  arc  and  its  sub- 
stitution in  place  of  the  earlier  type  tend- 
ed to  decrease  the  standard  of  illumina- 
tion, and  it  was  generally  lower  than  was 
customary  in  the  larger  cities  of  Europe. 
It  will  often  be  found  that  the  energy  con- 
sumed in  lighting  a  comparatively  small 
room  in  a  public  building  is  greater  than 
that  consumed  in  lighting  one  mile  of  the 
average  city  street  with  ordinary  pendant 
units. 

Street  lighting  rates,  with  few  excep- 
tions, have  remained  practically  constant 
for  many  years,  in  spite  of  the  fact  that 
there  has  been  a  large  advance  in  the 
costs  of  material  and  labor.  The  per  cap- 
ita cost  of  street  lighting  is  generally  low, 
and  there  are  few  cities  spending  over  $3 
per  capita.  The  average  for  the  50  best 
lighted  cities  is  about  ?2,  and  for  the 
whole  of  the  United  States  not  more  than 
71c  per  capita. 

Requirements    of  an    Ornamental    Street 
Lighting  System 

Since  the  introduction  of  the  high  effi- 
ciency Mazda  "C"  incandescent  lamp, 
which  has  revolutionized  street  lighting, 
eliminating  the  ornamental  cluster  post  of 
earlier  days  and  relegating  the  arc  lamp 
to  the  museum,  development  in  ornamen- 
tal street  lighting  has  favored  the  single 
light  post  equipped  with  suitable  lighting 


NIGHT  SCENE  IN  NEW  CASTLE.  PA..  SHOWING  THE  EFFECT  OF  IMPROVED 
WHITE-WAT  LIGHTING.  NOTE  THAT  MOST  OF  THE  ILLUMINATION  IS  DOWN- 
WARD SO  THAT  THE   GREATEST  EFFICIENCY  IS   OBTAINED. 
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unit  or  "post  top"  to  distribute  and  direct 
the  light  on  the  plane  of  illuniination. 

Tlie  first  requirement  of  an  ornamental 
street  lishtins  system  is  that,  while  efTi- 
ciently  illuiuinating  the  streets  during  the 
hours  of  darkness,  it  shovild  be  inconspic- 
uous in  the  daytime,  blending  harmonious- 
ly with  the  architecture  of  the  surround- 
ing buildings.  This  is  very  aptly  illus- 
trated by  the  well-designed  ornamental 
lighting  system  in  the  city  of  Chicago, 
within  two  blocks  of  the  busiest  part  of 
the  Loop. 

Another  important  requirement  of  good 
street  lighting  is  that  the  intensity  of 
illumination  should  be  graduated  in  ac- 
cordance with  the  conditions  of  the  vari- 
ous localities  and  the  flexibility  of  the 
Mazda  system  renders  it  particularly  suit- 
able for  this  class  of  work.  Until  the 
public  became  aroused  to  the  necessity  of 
well-designed  and  uniform  sjstems  of  or- 
namental street  lighting,  progressive  mer- 
chants installed,  at  their  own  expense, 
systems  of  ornamental  posts  or  "White 
Ways,"  which  often  resulted  in  the  inst"l- 
lation  of  posts  of  various  designs  in  dif- 
ferent parts  of  the  same  city. 

This  activity  on  the  part  of  merchTuts 
should  be  carefully  directed  by  the  mr- 
nicipal  authorities  and  the  uncontrolled 
installation  of  "White  Ways"  should  he 
discouraged.  An  ornamental  street  light- 
ing system  should  be  considered  as  part 
of  a  plan  to  beautify  the  city  as  a  whole, 
and  not  as  means  of  advertising  one  sec- 
tion, perhaps  to  the  detriment  of  some 
other  locality. 

Promotion  and  Financing 
There  are  various  methods  of  promoting 
the  installation  of  ornamental  lighting  sys- 
tems,^  but  the  most  successful  have  been 
through  the  Chambers  of  Commerce  or 
Commercial  Clubs.  Municipalities  are,  as 
a  rule,  reluctant  to  consider  such  lighting 
until  there  is  a  publicly  expressed  demand. 
In  a  number  of  states  there  are  existing 
laws  which  permit  the  establishment  of 
Assessment  Districts  for  the  purpose  of 
taxing  abutting  property  for  the  installa- 
tion of  special  lighting.  In  such  cases 
usually  51  percent  of  the  frontage  In- 
volved must  be  signed  up  to  make  the  peti- 
tion effective.  Street  Lighting  Improve- 
ment Acts  have  generally  assisted  the 
progress  of  ornamental  street  lighting, 
and,  where  av? liable,  should  be  used.  The 
assessment  becomes  a  tpxation  and  the 
contract  is  between  the  city  and  the  cen- 
tral station,  thus  insuring  a  uniform  in- 
stallation with  continuity  of  service,  un- 
der the  control  of  the  municipality. 


The  assessment  of  property  owners  for 
the  upkeep  of  lighting  installations  is  not 
new,  and  the  following  extract  from  "Mu- 
nicipal Government,"  by  Frank  J.  Good- 
now,  LL.  D.,  published  in  New  York  by 
the  Century  Company  in  1910,  page  328, 
describing  Paris  in  1666,  is  of  interest: 

"The  expense  of  lighting  the  streets 
was  defrayed  also  from  the  receipts  of  a 
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A  STANDARD  LOCATED  ON  THE  SIDE- 
WALK WHIffH  HARMONIZES  WITH  THE 
SURROUNDINGS  AT  MIAMI  BEACH,  FLA. 

tax  imposed  on  the  householders.  Mild- 
may  says:  'Two  persons  are  generally 
contracted  with  for  this  undertaking,  the 
one  to  find  the  lanthoras,  cords  and  pul- 
lies;  and  the  other  to  supply  the  candles; 
for  the  streets  are  here  illuminated  by 
hanging  lanthoms  on  the  middle  of  a  cord 
that  reaches  across  the  street;  and  is 
fixed  to  pullies  on  each  side,  at  about  15 
ft.  high  and  al>out  15  yds.  distance  from 
one  anothter.  There  are  65  lanthoms  and 
consequently  as  many  candles  consumed 
each  time  they  are  lighted,  which  is  only 
20  times  a  month,  being  laid  aside  during 
the  moonlight  nights  and  are  never  light- 
ed, but  from  the  last  dr-y  of  September 
until  the  first  day  of  April  each  year;  be- 
ing taken  down  and  set  apart  during  all 
the  summer  months.'  Elections  were  held 
rnnually  in  each  quprtrr  cf  the  city  by 
the  householders.  The  persons  elected 
had  each  charge  of  15  lanterns  and  paid, 
as  Mildmay  puts  it,  'Some  menial  servant 
or  poor  housekeper  in  the  same  street  to 
perform  the  duty;   accordingly  even'  eve- 
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ning,  as  soon  as  it  begins  to  grow  dark, 
the  commissary  sends  out  a  person,  ring- 
ing a  hand  bell  through  the  streets  of  the 
quarter  to  give  notice,  as  in  the  morning 
for  cleaning  the  streets;  so  now  for  light- 
ing them;  upon  which  each  lanternier's 
servant  immediately  sallies  out  and  hav- 
ing a  key  to  the  iron  box  in  which  the  end 
of  every  cord  is  fastened  on  the  sides  of 
the  streets,  lets  down  the  lanthorn  hang- 
ing on  the  same  and  fixing  his  lighted 
candle  therein  draws  it  up  again:  and 
thus  everyone  having  only  15  lanthorns 
under  his  care,  the  whole  city  is  illumi- 
nated in  a  very  short  space  after  notice; 
though  the  light  itself  is  indeed  a  very 
indifferent  one.'  " 

System  of  Operation 

Owing  to  its  flexibility,  the  Mazda  "C" 

Lamp  is  peculiarly  adapted  to  ornamental 

street  lighting,  and,   when  operated  on  a 

constant  current  series  system,  it  affords 


lamps  at  all  times  to  maintain  the  rated 
candle  power. 

In  Eddition  to  regulating  equipment  of 
the  station  type  moving  coil,  regulating 
transformers  have  been  designed  suitable 
for  mounting  on  poles  at  any  point  in  a 
high  tension  distribution  network,  thus 
permitting  an  ornamental  lighting  system 
to  be  connected  to  a  high  tension  line 
without  the  necessity  of  running  special 
lighting  circuits  back  to  the  sub-station. 
This  improvement  in  regulating  appara- 
tus, which  may  be  operated  either  from  a 
time  switch  or  remove  control  device,  ma- 
terially reduces  the  cost  of  installing  or- 
namental lighting  systems  at  a  distance 
from  the  sub-station.  Another  method  of 
control  for  Series  Mazda  Lighting  is  the 
Adjuster  or  Reactance  Socket  System. 
This  is  generally  used  for  small  groups 
of  lighting  units  and  is  operated  from  a 
constant  potential  transformer  with  a  re- 
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an  efficient  and  economical  street  lighting 
unit,  easily  installed  and  controlled,  giv- 
ing a  range  of  from  600  lumens*  (60 
candle  power)  to  25,000  lumens  (2500 
candle  power).  Any  size  lamp  within  this 
range  may  be  operated  in  series  on  the 
same  circuit  without  changes  in  the  reg- 
ulating equipment  at  the  central  station. 
and,  with  suitable  enclosing  glassware,  a 
soft  diffused  illumination  or  a  brilliant 
sparkling  light  without  glare  may  be  ob- 
tained. 

The  regulating  equipment  generally  con- 
sists of  moving  coil  type  constant  cur- 
rent regulating  transformers  and  control 
panels  which  limit  the  current  in  the  cir- 
cuits, safeguarding  the  lamps  against  sur- 
ges and,  at  the  same  time,  insuring  that 
sufficient   current   will   flow   through   the 


•The  Series  Mazda  Lamp  is  now  rated  in  lu- 
mens instead  of  candle  power  and  the  lumen 
rating  is  ten  times  the  present  candle  power 
rating. 


actance  coil  connected  in  parallel  with 
each  socket.  When  a  lamp  burns  out,  the 
current  is  forced  through  the  reactance 
coil,  introducing  an  impedance  in  the  line 
equivalent  to  the  energy  absorbed  by  the 
lamp,  thus  maintaining  the  circuit  cur- 
rent constant. 

The  earlier  types  of  cluster  posts  were 
usuolly  operated  on  multiple  systems,  but, 
while  there  are  still  some  ornamental 
lighting  systems  installed  in  multiple,  the 
series  system  is  the  one  generally  adopted 
This  condition  has  made  the  selection  of 
ornamental  street  lighting  equipment  a 
matter  for  the  engineer's  serious  consid- 
eration, owing  to  the  fact  that  the  equip- 
ment— unlike  the  old  cluster  posts — is  op- 
erated on  a  high  tension  system,  requiring 
fixtures  especially  designed  for  this  pur- 
pose. 

The   Underground   System 

Until  the  introduction  of  steel  armored 
and  lead  covered  cable,  it  was  customary 
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to  lay  uiuiernround  cable  in  coiuluits,  t)ut 
modem  practice  favors  the  use  of  sicel 
armored  Ciible  buried  In  a  shallow  trench 
below  the  curb  or  in  the  Parkway.  The 
steel  armored  cable  consists  of  a  copper 
conductor  (usually  of  No.  8  Range)  in- 
sulated with  rubber,  over  which  Is  a 
braided  cover  and  jnle  filling.  A  layer 
of  tape  is  then  wrapped  around  and  this 
Is  enclosed  in  a  continuous  lead  sheath, 
covered  with  a  coating  of  tarred  jute. 
Around  this  is  wrapped  two  layers  of 
steel  tape,  so  arranged  as  to  insure  the 
steel  cover  overlapping  when  the  cable 
Is  bent.  A  serving  of  jute  is  placed 
around  the  cable  and  affords  protection 
to  the  steel  tape  when  placed  in  the 
ground.  If  properly  installed,  the  life  of 
this  cable  is  almost  indefinite  as  the  lead 
cover  forms  an  efficient  protection  from 
water,  while  the  steel  armor  protects  the 
cable  from  mechanical  injury.  The  posts 
are  usually  wired  with  rubber  covered  and 
braided  cable. 

Steel  armored  lead  covered  cable 
should  be  laid  in  a  shallow  trench  under 
the  curb  or  in  the  "Parkway",  if  any, 
and.  In  this  position,  it  is  not  likely  to' 
be  damaged.  It  is  important  that  ends  of 
the  cable,  where  ait,  should  not  be  ex- 
posed to  the  weather.  We  are  all  fa- 
miliar with  the  precautions  taken  by  Cnblc 
Manufacturers  to  seal  the  ends  of  the 
cable  before  it  leaves  the  factory,  but, 
unfortimately,  very  little  care  is  exer- 
cised in  this  direction  when  the  cable  is 
installed.  It  is  quite  common,  during  the 
installation  of  ornamental  lighting  sys- 
tems, to  see  the  ends  of  the  underground 
cable  projecting  through  the  ground,  ex- 
posed to  all  weathers,  until  the  posts  are 
installed  and  connected,  with  the  result 
that  faults  are  likely  to  develop  at  an 
early  date  and  the  installation  becomes  a 
source  of  trouble'  and  expense. 

The  best  way  to  install  armored  cable 
is  to  lay  it  in  a  prepared  trench,  leaving 
a  loop  at  the  location  of  each  post  suffi- 
ciently long  to  reach  the  terminal  of  the 
disconnecting  device  in  the  base  of  the 
post  and  to  pour  cement  around  the  loop 
to  form  the  foundation  for  the  post.  This 
is  a  more  satisfactory  method  than  the 
one  usually  used  of  making  the  post  foun- 
dations first  with  the  conduit  elbows  for 
the  cable  to  be  drawn  through,  as  it  leaves 
the  cable  intact  until  the  time  the  con- 
nections are  made  in  the  base  of  the  post. 

A  disconnecting  pothead  should  be  used 
in  the  base  of  the  post  and  this  should  be 
of  such  design  as  to  thoroughly  seal  the 
ends  of  the  steel  armored  cable  and  effi- 
ciently bond  and  ground  the  steel  armor 


and  lead  covers.  It  should  also  be  do- 
signed  so  that  the  post  wiring  is  ao^ito- 
matically  disconnected  from  the  under- 
ground system  and  the  circuit  in  base  of 
post  reestablished  by  a  short-circuiting  de- 
vice in  the  event  of  the  post  being  acciden- 
tally broken. 

It  is  desirable  that  a  device  be  used  in 
.the  top  of  the  post  for  relieving  the  ter- 
minals of  the  lamp  socket  from  the  strain 


IN  SALT  L.AKE  CITY,  UT.VH  THE 
LIGHT  STANDARD  IS  USED  IN  COMBI- 
NATION AS  A  TROLLEY-WIRE  SUPPORT. 

of  the  weight  of  the  cable  used  in  wiring 
the  post. 

In  the  constant  current  series  system 
of  operation,  the  high  tension  current  is 
carried  up  the  post,  and,  although  when 
properly  installed  this  is  not  objection- 
able, several  cities  have  preferred  to  use 
a  safety  coil  in  the  base  of  the  post  so 
that  a  voltage  equivalent  to  the  voltage  of 
the  lamp  only  is  carried  up  the  post. 

Safety  coils  have  been  designed  equipped 
with  disconnecting  potheads  which 
have  all  the  advantages  of  the  latter  de- 
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vice,   coupled  with   the  safety   feature   of  signed  with  double  brackets  iminediately 

low  voltage  in  the  post.  below  the  trolley  span  wire  and  a  single 

Part  Night  Circuits  I'Sht   at   the   top.     The   span   wire   is   at- 

Occasionally,  in  the  intfrrsts  of  econ-  tached  to  the  trolley  pole  through  a  hole 
omy,  it  is  found  desirable  to  drcrease  the  provided  in  the  capital  of  the  top  light- 
illumination  on  the  streets  aft?r  midnight  ing  unit. 

when  only  protective  lighting  is  required  Tj/pes  of  Commercidlizcd  Ornamental 

and  this  is  best  accomplished  by  dividing  Posts 

the  lighting  system  into  two  circuits,  one  Ornamental  Posts  may  be  divided  into 

operating  the  "all  nighf  lamps  and  one  tij^ee  classes,  viz.,  Cast  Iron,  Concrete  and 

operating  the   "part   night"    lamps.     For  pressed  Steel 

this  purpose,  two  single  conductor  cables  ^he  earliest  ornamental  cast  iron  post, 

may  be  laid  in  the  same  trench,  connect-  ^he   history   of   which   is   preserved,   was 

ing  with  alternate  lamps  or  any  other  com-  installed  in  the  Taj  Mahal,  Delhi.  India, 

bmation  desired.     If  preferred,  a  twin  con-  upwards  of  sixteen  hundred  years  ago,  and 

ductor  cable  may  be  used.  gt^^^s  today  a  monument  to  the  durabil- 

Classification  of  Streets  for  Ornamental  ity  and  lasting  qualities  of  Cast  Iron. 

Lighting  Cast  Iron  Posts  will  not  corrode,  neither 

In  many  of  the  larger  cities  will  be  ^ni  they  chip  or  crack  under  extremes  of 
found  some  exceptionally  wide  and  im-  temperature.  They  are  designed  to  with- 
portant  streets  which  will  require  special  stand  sc'vere  shocks,  such  as  might  be  re- 
treatment;  in  general,  however,  for  the  ceived  in  ordinary  street  trafflc,  and  pre- 
purpose  of  determining  the  correct  size  of  gent  the  slender  and  graceful  appearance 
lamp  with  the  best  spacing  and  mounting  so  desirable  in  ornamental  street  lighting 
height,  the  streets  may   be   divided   into  units. 

three  classes,  viz.:  Important  Business  Concrete  is  one  of  the  most  durable  ma- 
Streets,  Side  Streets  and  Residence  terials  used  in  construction  work,  but  it 
Streets.  The  following  table  gives  ap-  has  been  found  that  ornamental  posts  of 
proximate  data  on  this  subject,  which,  this  type  must  be  of  very  heavy  and  sub- 
however,  may  be  varied  to  meet  local  re- 
quirements: =^^=^^=^^=^==^=^^^^=^^^^^^= 

Size  of  Lamps  Spacing     Mounting  Height 

T>-pe  of  Street  in  Lumens                in  Feet              in  Feet 

Important   Business    6000  to  15000  50   to     75          12.5   to  15 

Side    2500   to     4000  75   to  100          11.5  to  13.5 

Residence    1000  to     2500         150  to  250         10.6 

In  the  important  business  streets  and  - 

side  streets,  the  ornamental  posts  should  .  , 

be  set  symmetrically  opposite  each  other  ^t^'^tial    construction    to    withstand    ex- 

on  either  side  of  the  streets,  while  in  resl-  ''■^™*'^  °^  temperature.     Unless  manufac- 

dence  districts  the  posts  should  be  stag-  t"'"^''    ^:'l\  ^he    greatest    care,    concrete 

_gj.gj  posts  will  be  found  to  chip  and  crack  in 

For  exceptionally   wide  and   important  Northern  climates, 

streets,  a  greater  intensity  of  illumination  ^'''^f  «^  ^"^^1  ^°^\^  generally  consist  of 

is  required,   with   higher  mounting,   and,  ^^^'^^  °^  corrugated  pressed  steel,  mount- 

for    this    purpose,    two-light    ornamental  ed  on  cast  iron  foundation,  with  an  iron 

posts,  for  use  with  15.000  and  25,000  lumen  <?P'^''.  *^«   ^^°'®   ^°^^'^   together   with 

lamps,  have  been  developed.  *^''*'^  ^'^  """^^  passing  through  the  center 

rr,^     rr        ^  rr,     n       r,  ,            t  ■  i  ^  ■  of  the  shaft.     Thls  type  of  post,  owing  to 

The  Use  of  Trolley  Poles  as  Lighting  ,.             *       *■             ^ ^    .      ^            .     '^ 

„'.,                    "  its   construction,   presents   a   massive  ap- 

On  streets   where  trolley  poles  are   in  Pearance,  but  the  shaft  is  readily  dented 

service,  the  best  method  of  lighting  is  by  '''"^  ''™'  ^^  ^^^"^^  ^'^'"^  ^'o^^'l  '^^^'^  '^^^ 

the   use   of   ornamental    trolley   brackets  "'O'^  P^^ts  unaffected, 

with  suitable  lighting  units,  either  with  The  Mazda  "C"  Lamp 

single  or  double  arm,  which  may  be  at-  Until  about  the  year  1913.  the  filaments 

tached  to  the  trolley  poles,  presenting  a  of   all    commercial   Electric    Incandescent 

very  attractive  appearance  and  eliminat-  Lamps  were  operated  in  bulbs  from  which 

ing    the   necessity    of    cluttering    up    the  practically  all  the  air  and  gases  had  been 

streets  with  additional  posts.  removed.     The  evacuation  of  the  bulb  ac- 

Another    method    of    adapting    trolley  complished    two    purposes,    viz.:     It    pre- 

poles  as  ornamental  lighting  units  is  to  vented   the   filament   being   consumed    by 

encase   the    pole    in    an   ornamental    cast  the  oxygen  of  the  air  and  also  prevented 

iron   shell   with   ornamental   brackets   at-  the  loss  of  heat  by   convection.     As   the 

tached.     An  attractive  unit  has  been  de-  temperature  of  the  filament  is  raised,  the 
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light  emitted  Increases  much  more  rapidly 
than  the  energy  consumed,  but,  on  the 
other  hand,  the  rate  of  evaporation  of 
thfl  filament  is  increased. 

In  the  Mazda  "C"  Lamp,  the  rate  of 
evaporation  is  reduced  by  the  introduc- 
tion into  the  bulb  of  inert  sases,  thus 
permitting  the  use  of  a  higher  operating 
temperature.  Convection  losses  are  re- 
duced by  the  use  of  a  concentrated  type 
of  filament  and  this  renders  the  use  of 
the  Mazda  "C"  Lamp  specially  suitable  for 
street  lighting  purposes. 

Constant  Current  Series  Circuits 
Alternating  current  series  arc  lamps 
were  operated  on  circuits  of  either  6.6  or 
7.5  amperes  and,  in  consequence,  series 
lighting  regulating  equipment  designed 
for  these  ratings  became  standardized 
throughout  the  country.  Series  Incan- 
descent Lamps  were  made  for  use  on  these 
circuits  in  ranges  of  from  60  c.p.  to  1000 
c.p.,  but  the  larger  size  lamps  did  not 
come  into  commercial  use  until  the  high 
efflciency  Mazda  "C"  Lamps,  operating  at 
15  and  20  amperes,  w^ere  introduced.  These 
lamps,  owing  to  the  increased  size  and 
rugged  construction  of  the  filament,  have 
a  longer  lamp  life  than  the  straight  series 
type  and  are  generally  adopted  for  orna- 
mental street  lighting  systems,  except  in 
Residence  Districts. 

Since  the  standard  rating  of  series  al- 
ternating current  circuits  is  either  6.6  or 
7.5  amperes,  individual  auto  transformers 
to  step  up  from  the  line  current  to  that 
required  by  the  lamp  have  been  designed, 
and  these  are  generally  mounted  in  the 
post  top,  immediately  below  the  socket. 
In  cases  where  a  safety  coil  Is  installed 
in  the  base  of  the  post,  the  auto  trans- 
former is  omitted  and  the  safety  coil 
serves  as  the  step  up  transformer.  The 
high  elEciency  Mazda  "C"  Lamps  are  made 
in  the  following  sizes: 

Light 
Lu-  Am-      Average  Center  Length 

mens  peres       Volts        Watts     in  Inches 

4000  15  14.9  223.5  9.5 

6000  20  15.5  310  9.5 

10000  20  25.9  518  9.5 

15000  20  37.6  752  9.5 

25000  20  60.7  1214  9.5 

Note :  The  nominal  candle  power  of  these 
lamps  is  one-tenth  their  lumen  rating. 

The  Light  Vnit 
The  problem  of  street  lighting  is  not 
like  that  of  lighting  a  room  where  the 
celling  and  walls  reflect  the  undirected 
light,  and  provision  should  be  made  in 
the  lighting  units  to  direct  the  light  emit- 
ted above  the  horizontal  to  the  plane  of 
illumination.  With  ornamental  post  light- 
ing, however,  it  is  desirable  that  a  small 
amount    of   light   from    the   upper    hemi- 


sphere shouhl  be  directed  against  the 
fronts  of  adjacent  buildings,  and  that 
glare  should  be,  as  far  as  possible,  elimi- 
nated. 

Glare,  within  the  range  of  vision  of  the 
pedestrian  or  vehicle  driver,  should  al- 
ways be  avoided.  It  causes  the  pupil  of 
the  eye  to  contract  in  an  effort  to  pro- 
tect the  delicate  mechanism  of  the  retina, 
thus  preventing  the  observer  from  seeing 
as  well  as  he  would  be  able  to  do  with  a 
light  source  of  lower  intensity,  but  more 
perfect  diffusion.  We  are  conscious  of 
this  phenomenon  when  entering  a  moving 
picture  theatre  from  a  street  flooded  with 


A  STANDARD  OF  ORNAMENTAL 
DESIGN  AD.\PTED  FOR  COMMER- 
CIAL  USES. 

sunlight — at  first  no  details  can  be  seen, 
but  gradually,  when  the  eye  becomes  ac- 
customed to  the  light,  or  in  other  words, 
when  the  pupil  becomes  dilated,  permit- 
ting more  light  to  enter  the  eye,  the  in- 
terior details  become  visible. 

The  problem  of  designing  lighting  units 
of  high  intensity,  with  a  minimum  of 
glare,  has  been  solved  very  satisfactorily 
by  the  Reflecto-Lux  Post  Tops  recently 
introduced. 

The  Reflecto-Lux  Units  are  the  very 
latest  in  ornamental  post  tops  and  they 
have  been  specially  designed  to  distribute 
a  flood  of  light  on  the  streets,  with  a 
small  amount  upwards  to  illuminate  the 
fronts  of  adjacent  buildings. 

The  units  have  been  developed  for 
"Super  Whiteway"  Lighting,  with  10,000 
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and  25,000  lumen  lamps,  or  they  may  be 
used  with  smaller  lamps,  If  desired. 

The  light  emitted  by  the  Reflecto-Lux 
Unit  is  brilliant  and  sparkling,  and  the 
panels,  which  are  of  ribbed  glass,  assist 
in  diffusion  and  in  the  elimination  of 
glare. 

The  distribution  is  obtained  by  upper 
and  lower  parabolic  reflectors  which  direct 
the  light  outwards;  in  addition,  a  portion 
of  the  light  in  the  upper  hemisphere  is 
re-directed  by  an  opal  glass  band  around 
the  upper  portion  of  the  lamp,  or  by  a 
band   of  enamel   on   the  lamp   Itself. 

In  the  post  top,  the  lamp  bums  In  a 
tip  up  position,  and  is  easily  accessible 
for  cleaning,  through  the  top  cover  which 
Is  hinged. 

With  the  variety  of  ornamental  street 
lighting  fixtures  now  available,  the  pos- 
sibilities of  efiicient  and  artistic  lighting 
for  the  "City  Beautiful"  are  unlimited, 
and  public  spirited  men  who  are  guiding 
the  destinies  of  American  cities  will  find 
an  easy  solution  to  their  problems  by 
consulting  the  manufacturers  of  these  de- 
vices, who  have  devoted  many  years  of 
research  to  the  design  of  suitable  appar- 
atus. 

The  foregoing  paper  by  Mr.  Wood  was 
presented  before  the  1921  annual  meeting 
of  the  American  Society  for  Municipal 
Improvements. 


LONG  INVERTED  SEWER  SIPHON 

OPERATES  SUCCESSFULLY  ON 

FLAT  GRADE 

An  inverted  sewer  siphon  of  interest 
to  engineers  because  of  its  length  and  ex- 
ceptionally flat  grade,  was  built  during 
1920  by  the  United  States  Engineer  De- 
partment at  Ixing  Beach,  Calif.  The 
siphon,  as  part  of  an  existing  sewer,  was 
made  necessary  by  the  construction  of 
silt  diversion  works  for  the  protection  of 
Los  Angeles  and  Long  Beach  harbors. 
The  36-in.  siphon  was  installed  at  the 
same  time  as  the  27-in.  pipe,  not  only  be- 
cause the  United  States  desired  to  com- 
plete its  share  of  the  work  pertaining  to 
the  diversion  project,  but  also  because  in 
heavy  rains  enough  storm  water  finds  its 
way  into  the  sewer  to  exceed  greatly  the 
carrj'ing  capacity  of  the  27-in.  pipe,  in 
which  cases  it,  for  brief  periods,  overtops 
the  wooden  partitions  and  uses  the  other 
pipe  also.  While  standard  practice  would 
indicate  a  minimum  slope  of  about  1  per 
1000  for  a  36-in.  sewer,  and  perhaps  1^/^ 
per  1000  for  a  27-in.  sewer,  the  27-in.  side 
of  the  siphon  described  is  operating  suc- 


cessfully with  a  slope  of  about  1  in  1200. 
The  main  features  of  the  installation  are 
here  described  as  given  by  Capt.  Burt 
Harmon  in  The  Military  Engineer  for 
November-December,  1921. 

The  silt  diversion  channel  has  a  bottom 
width  of  530  ft.  and  a  depth  of  14  ft.,  with 
side  slopes  of  1  on  IVi-  It  passes  through 
the  industrial  district  of  Long  Beach  and 
intersects  several  branches  of  the  former 
sewer  system.  Including  the  48-in.  outfall 
sewer  to  which  all  the  others  were  tribu- 
tary through  pumping  plants.  To  avoid 
unnecessary  channel  crossings  all  the 
smaller  sewers  are  intercepted  by  a  new 
one  paralleling  the  channel  and  emptying 
into  a  sump,  from  which  the  sewage  is 
pumped  into  the  outfall  sewer  before  it 
crosses  the  channel. 

The  problem  before  the  designers  was 
to  provide  a  structure  that  would  (1) 
maintain  a  scouring  velocity  with  the 
present  minimum  flow  in  the  outfall — 
approximately  %  its  total  capacity — and 
(2)  be  sufficiently  elastic  to  provide  for 
future  increase  in  flow  up  to  the  ulti- 
mate capacity  of  the  outfall.  As  the 
sewer  is  below  flood  height,  a  bridge  was 
considered  impracticable.  Pumping  was 
obviously  undesirable.  The  only  alterna- 
tive was  a  siphon. 

The  siphon  as  constructed,  consists  of 
2  welded  steel  pipes  27  and  36  ins.  in 
diameter,  laid  7  ft.  below  the  bottom  of 
the  channel.  The  horizontal  distance  be- 
tween manholes  is  611.4  ft.,  and  the  total 
length  of  the  siphon  pipes  is  619.1  ft.,  of 
which  32  ft.  at  each  end  is  Inclined  on  a 
grade  of  2  horizontal  to  1  vertical.  The 
total  fall  is  0.50  ft.  This  vei-y  flat  grade 
required  that  the  intake  be  so  constructed 
as  to  cause  as  little  obstruction  to  the 
flow  as  possible.  For  this  reason  no  gates 
were  placed  at  either  end  of  the  siphon, 
the  diversion  from  the  48-in.  pipe  to  the 
siphon  pipes  being  made  by  curved  wood- 
en partitions  in  the  manholes. 

The  invert  through  the  manhole  is  semi- 
circular, and  so  designed  that  when  the 
natural  flow  in  the  48-in.  sewer  is  just 
equal  to  the  capacity  of  the  27-in.  pipe 
under  the  head  available,  without  increase 
by  backwater,  the  area  of  the  cross-section 
of  the  stream  is  the  same  at  all  points 
between  the  end  of  the  48-in.  pipe  and  the 
beginning  of  the  siphon  proper.  The  same 
method  was  followed  in  designing  the 
36-in.  side.  The  upper  sides  of  the  in- 
clined pipes  were  prolonged  into  the  man- 
hole so  that  the  floating  material  will 
enter  them  without  colliding  against  a 
vertical  wall.  The  discharge  manhole 
follows   the  lines   of  the  intake. 
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It  is  estimate*!  that  the  27-in.  pipe  alone 
■will  care  for  the  increase  in  tlow  for  per- 
haps two  years  without  creating  an  undue 
amount  of  backwater  in  the  approacliins; 
sewer.  The  diversion  partitions  will  then 
be  replaced  by  others  already  prepared  to 
confine  the  flow  to  the  36-in.  pipe,  the 
sewage  being  by-passed  into  the  channel 
while  the  change  is  being  made.  When 
the  capacity  of  the  36-in.  pipe  shall  have 
been  reached,  the  second  partition  will  be 
removed  and  the  flow  passed  through  both 
pipes,  the  capacity  of  the  two  being  ap- 
proximately that  of  the  4S-in.  outfall. 

The  pipe  was  built  In  50-ft.  sections  with 
flange  couplings.  A  trench  was  dredged 
across  the  channel,  and  a  trestle  with 
bents  50  ft.  apart  driven  along  it.  Screws 
1%  In.  In  diameter  and  18  ft.  In  length, 
with  the  lower  end  bent  into  a  hook,  were 
placed  through  the  caps  of  the  trestle  over 
the  center  line  of  each  pipe.  The  pipe 
was  assembled  suspended  by  slings  from 
these  screws.  It  was  then  lowered  by 
turning  the  nuts  on  the  screws  simulta- 
neously, the  pipe  being  filled  with  water 
from  the  city  mains  as  it  was  submerged. 
When  both  pipes  were  in  place,  they  were 
covered  with  earth  to  a  depth  of  1  ft., 
and  the  trench  then  filled  with  broken 
concrete  to  the  level  of  the  channel  bot- 
tom. This  fill  was  permitted  to  settle 
for  about  6  weeks,  when  the  screws  were 
removed  and  the  piles  cut  off  near  the  top 
of  the  concrete  fill,  the  stumps  being  left 
for  additional  security. 

The  siphon  has  been  in  operation  for 
11  months  without  either  lodgment  of 
floating  matter  in  the  manholes  or  indi- 
cations of  deposit  of  sediment  in  the  pipe. 


DRAINAGE  PUMPING  PLANTS 

Bv  L.  C.  Craifi,  Principal  A.isistant  Engineer, 

Edmund   T.   Perkins   Engineering  Co., 

SS  S.   Dearborn  St.,  Chicago,  III. 

Of  the  many  acres  of  swamp  and  over- 
flowed lands  In  the  United  States  a  large 
percentage  Is  so  situated  that  it  cannot 
be  entirely  reclaimed  without  pumping. 
This  Is  especially  true  of  the  20,000,000  or 
more  acres  in  the  Mississippi  River 
Valley. 

The  drainage  of  these  lands  has  been 
largely  a  development  of  the  last  25  years. 
During  this  period  many  drainage  dis- 
tricts have  been  formed  in  the  Mississippi 
River  Valley,  the  first  areas  to  be  re- 
claimed being  those  so  situated  that  all 
or  a  part  of  the  drainage  water  would 
flow  off  by  gravity.  Gradually  as  the  land 
Increased  In  value  pumping  plants  began 
to  be  Installed  more  and  more,  as  a  part 


of  the  drainage  systems.  There  exist  to- 
day many  areas  witli  no  drainrge  rnd  oth- 
ers where  only  partial  gravity  drainage  is 
obtained,  where  eventually  pumping  plants 
will  be  installed. 

Only  a  few  years  ago  $20  to  ?30  an  acre 
was  considered  a  big  price  to  pr,y  for  the 
draining  of  agricultural  land.  Today,  be- 
cause of  increased  land  value,  many  areas 
are  being  reclaimed  at  a  cost  of  ?60  rnd 
more  an  acre. 

Few  Reliable  Records  on  Drainage 

Pumping  Plants 
Unfortunately,  there  exist  today  few  re- 
liable records  concerning  the  capacity  and 
efficiency  of  drainage  pumping  plants; 
such  records,  where  found,  usually  extend 
back  over  a  period  of  only  a  few  years. 

Many  plants  have  been  installed  with- 
out adequate  means  being  provided  for 
making  tests,  or  those  in  authority  have 
failed  to  realize  the  necessity  of  such 
tests.  In  many  cases  no  engineer  Is  em- 
ployed after  the  construction  period. 

Those  matters  are  gradually  being 
remedied  and  during  the  next  few  years 
we  will  see  a  very  marked  development 
of  drainage  pumping  In  this  country. 
Where  Pumping  Is  Required 
A  drainage  area  requiring  pumping  Is 
usually  one  with  the  ground  level,  so  low 
as  to  require  the  raising  of  the  drainage 
waters  over  a  dam  or  embankment  to  a 
higher  level.  This  dam  or  embankment 
may  be  part  of  a  levee  system,  constructed 
to  protect  lands  from  flood  overflow,  as 
Is  the  case  In  most  river  bottom  areas,  or 
a  dam  and  pumping  plant  may  be  placed 
In  an  ordinary  drainage  ditch  at  a  point 
where,  because  of  a  very  flat  gradient  or 
lack  of  outlet,  it  Is  found  impossible  to 
take  care  of  the  drainage  waters  by  ordi- 
nary  ditch  construction. 

Size  of  Pumping  Plant 
The  size  of  pumping  plant  required  for 
any    particular    drainage    area    depends 
upon    a    number   of    varying   conditions, 
among  which  are: 

1.  The  size  and  topography  of  the 
drainage  area. 

2.  The  amount  and  distribution  of  rain- 
fall. 

3.  The  system  of  ditches  and  drains 
used,  and  the  amount  of  storage  capacity 
available  in  ditches  and  reservoirs. 

4.  The  nature  of  the  soil  and  sub-soil 
as  affecting  run-off  and  seepage. 

5.  The  method  of  operation  of  the 
plant  and  the  degree  of  drainage  re- 
quired. 

The  first  three  factors  given  above  are, 
of  course,  the  most  important  in  the  de- 
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sign  of  any  drainage  pumping  plant,  but 
all  should  receive  consideration. 

For  the  past  20  years,  or  more,  In 
Central  Illinois  and  along  the  Mississippi 
River  pumping  plants  for  removing  water 
from  flat  drainage  areas  have  been  de- 
signed for  a  maximum  pumping  capacity 
sufficient  to  remove  in  24  hours  M  in.  in 
depth  of  water  over  the  entire  area.  In 
Holland  and  other  European  countries 
for  a  much  longer  period  Vi  In.  or  a  little 
more  has  been,  used  as  the  maximum  ca- 
pacity for  drainage  pumping  plants.  Ex- 
perience in  recent  years  has  not  shown 
that  the  run-off  coefficient  of  M  in.  should 
be  changed  as  a  standard  basis  of  design 
under  average  conditions.  But  the  engi- 
neer must  be  sure  to  give  due  considera- 
tion to  all  modifying  conditions  In  each 
particular  case. 

All  other  conditions  being  equal,  the 
small  drainage  area  of  only  1,000  or  2,000 
acres  will  require  a  slightly  larger  pump- 
ing plant  in  proportion  to  Its  size  than 
an  area  several  times  as  large.  Where 
some  of  the  area  Is  higher  with  steep 
slopes  and  impervious  soil,  the  run  off  co- 
efficient for  this  portion  must  be  made 
greater;  in  some  cases  it  will  be  twice 
as  great. 

The  amount  of  rainfall  in  Central  Illi- 
nois averages  about  35  ins.  per  year.  Of 
this  amount  measurements  have  shown 
that  about  26  to  30  per  cent  appears  as 
run-off.  Rains  of  2  to  3  ins.  in  24  hours 
occur  occasionally,  and  rains  of  4  ins.  in 
36  to  48  hours  sometimes  occur. 

In  many  drainage  areas  considerable 
storage  exists  in  lakes  and  sloughs  which 
it  may  not  be  found  desirable  to  drain. 
This  storage  capacity,  in  addition  to  the 
storage  ordinarily  afforded  by  the  drain- 
age ditches,  will  reduce  the  size  of  the 
required  pumping  plant.  If  there  exists 
considerable  areas  of  tiled  land,  additional 
storage  will  be  afforded. 

Influence  of  Soil  and  Stit-Soil 
The  nature  of  the  soil  and  sub-soil  of 
the  drainage  area  has  a  big  effect  on  the 
run-off,  and  when  the  water  on  the  out- 
side of  the  levees,  in  the  case  of  a  levee 
district,  is  at  a  high  stage,  on  the  amount 
of  seepage.  If  the  soil  is  a  close,  com- 
pact formation,  the  surface  run-off  will  be 
heavier  from  a  sudden  rain.  A  sandy  sub- 
soil underlying  a  drainage  area  is  gener- 
ally an  advantage,  because  the  necessity 
of  constructing  tile  drains  and  many 
small  lateral  drainage  ditches  may  be 
largely  eliminated,  but  during  high  water 
on  the  outside  of  the  levees  the  effect  may 
be  the  opposite,  and  the  amount  of  pump- 


ing Increased  by  an  excessive  amount  of 
seepage. 

Levees  exceeding  10  ft.  in  height  are 
usually  constructed  with  a  muck  ditch  or 
small  ditch  excavation  4  to  8  ft.  in  depth, 
constructed  under  the  base  before  the 
levee  is  built,  so  as  to  bind  in  and  help 
consolidate  the  levee  fill  with  the  soil 
formation  underlying  the  base,  and  levees, 
when  so  built,  have  been  found  to  resist 
seepage  In  a  marked  degree.  However, 
even  with  a  well-built  levee  and  a  sand  or 
gravel  suti-soil  there  will  be  a  considerable 
amount  of  seepage  which  rises  to  the  sur- 
face of  the  ground  inside  the  levee  or 
may  be  intercepted  by  tile  drain  or  sur- 
face ditches.  Where  such  tile  drain  or 
surface  ditches  exist,  located  parallel  to 
and  adjacent  to  a  levee  so  as  to  cut  oft 
and  carry  away  the  seepage,  the  amount 
of  such  seepage  waters  may  be  as  much 
as  2  second  feet  per  mile  of  levee. 

A  pumping  plant  should  be  designed  to 
operate  continuously  if  necessary.  Gen- 
erally, during  the  winter  months  little 
pumping  will  be  necessary,  because  with- 
out growing  crops  little  drainage  will  be 
needed,  but  it  will  be  found  to  be  an  ad- 
vantage to  pump  occasionally  throughout 
the  winter  so  as  to  reduce  the  ground 
water  level  and  thereby  secure  an  early 
drying  of  the  soil  in  the  spring.  In  this 
manner  the  run-off  from  heavy  rain  com- 
ing in  the  spring  will  be  lessened  and  the 
size  of  the  pumping  plant  which  might 
otherwise  be  required  may  be  reduced. 
Type  of  Engine  and  Pump  to  Use 

After  the  amount  of  water  to  be  pro- 
vided for  in  the  capacity  of  the  plant  has 
been  decided  on,  we  must  next  determine 
the  type  of  engine  and  pump  which  should 
be  used. 

The  importance  of  a  well  designed 
pumping  plant  cannot  be  overestimated. 
Many  pumping  plants  have  been  installed 
in  drainage  districts  along  the  Mississippi 
and  Illinois  Rivers  which  have  been  opera- 
ting with  very  poor  economy,  because  of 
poor  design.  In  some  cases  both  pumps 
and  engines  have  been  removed  and  oth- 
ers installed  once  or  more  in  a  period  of 
10  or  15  years. 

A  well  designed  pumping  plant  does  not 
mean  necessarily  one  having  the  greatest 
economy  of  operation.  Usually  from  60 
to  80  per  cent  of  all  pumping  is  done  in 
the  four  months,  March,  April.  May  and 
June,  and  during  the  late  summer  and 
fall  months  in  some  localities  no  pumping 
at  all  is  needed.  It  can  readily  be  seen, 
therefore,  that  with  the  plant  idle  a  good 
share  of  the  time  it  might  not  be  econom- 
ical  to   spend   a   lot   of  money   on   costly 
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equipment    in    order    to    secure   economy 
of  operation. 

As  a  usual  thing,  in  a  well  designed 
pumping  plant  using  steam,  the  operating 
expenses  are  about  half  of  the  total  cost, 
Including  the  fixed  charges.  Where  the 
operating  expenses  are  much  less  than 
half  of  the  total  cost  it  will  usually  be 
found  that  the  total  cost  should  be  re- 
duced by  using  less  costly  equipment. 
The  item  of  fixed  charges,  including  inter- 
est, taxes.  Insurance  and  depreciation, 
should  always  be  given  full  consideration 
In  arriving  at  the  total  costs  as  In  any 
other  well  designed  plant  installation. 

Reliatiility  a  Chief  Factor  Ooverning 
Design 

As  pumping  plants  must  be  depended 
upon  to  operate  when  needed,  and  any 
delay  may  mean  a  flooding  of  large  areas 
with  resulting  loss  of  crops,  reliability  Is 
one  of  the  chief  factors  governing  design. 
Or,  as  a  usual  thing,  it  may  be  said  that 
a  type  of  pumping  plant  which  has  proved 
Itself  reliable  and  will  require  the  least 
annual  cost,  including  fixed  charges,  will 
be  the  best. 

Several  kinds  of  pumps,  including  scoop 
wheels  for  low  lifts,  rotary,  plunger  and 
centrifugal  pumps,  are  used  In  drainage 
pumping,  but  the  centrifugal  pump  has 
come  to  be  recognized  as  best  suited  to 
conditions  usually  found  in  drainage 
work. 

The  number  and  size  of  the  units  to  be 
used  will,  of  course,  depend  upon  the  ca- 
pacity and  the  conditions  of  operation.  In 
order  to  have  at  least  one  pump  in  re- 
serve in  case  of  breakdown  it  is  desirable 
to  have  at  least  2  units,  and  one  of  these 
units  should  have  about  twice  the  capac- 
ity of  the  other,  for  the  reason  that  the 
small  unit  will  operate  over  longer  pe- 
riods with  greater  economy.  This  is  es- 
pecially desirable  where  steam  is  used  as 
the  source  of  power,  as  the  frequent  start- 
ing and  stopping  and  firing  up  of  boilers 
will  necessitate  the  burning  of  much  ad- 
ditional fuel,  and  shorten  the  life  of  the 
boilers.  Where  three  or  more  units  are 
used  they  should  be  of  equal  size.  The 
total  capacity  of  the  pumps  should  be 
sulficient  to  pump  the  maximum  quantity 
of  water  against  a  static  head  about  3  or 
4  feet  below  the  maximum  expected. 

The  Friction  Head 
In  order  to  determine  the  actual  or  hy- 
draulic head  on  the  pump,  we  must  add 
to  the  static  head  an  amount  which  should 
not  exceed  3  ft.  in  a  well  designed  pump- 
ing plant.  This  additional  head,  called 
the   friction  head,   is   due   to   the  friction 


in  suction  and  discharge  pipes,  the  ve- 
locity head  and  the  losses  at  the  entrance 
and  outlet  of  these  pipes. 

In  many  poorly  designed  plants  not 
enough  attention  has  been  paid  to  elimi- 
nating the  losses  in  the  suction  and  dis- 
charge pipes.  The  entrance  to  the  suction 
pipe  should  be  expanded  so  as  to  reduce 
the  velocity  to  not  more  than  3  ft.  per 
second;    2  ft.  per  second  is  better. 

The  centrifugal  pump  operates  effi- 
ciently only  when  running  at  or  near  the 
speed  which  is  suitable  for  each  particu- 
lar head.  Therefore,  where  the  total  head 
Is  variable,  as  in  most  drainage  pumping, 
it  is  desirable  to  have  some  method  of 
regulating  the  speed.  This  is  accom- 
plished in  the  case  of  the  steam  engine 
by  regulating  the  speed  of  the  engine  and 
in  the  case  of  the  constant  speed  induc- 
tion motor  by  belt ,  connecting  to  the 
pump  and  using  two  or  more  sets  of  pul- 
leys so  as  to  secure  the  desirable  speed. 
This  latter  method  is  cumbersome  and  un- 
desirable and  there  is  the  further  objec- 
tion of  loss  of  power  with  the  belt  drive. 

With  a  pump  properly  designed  it  may 
be  found  that  the  source  of  power  can 
be  direct  connected  to  the  pump  and  any 
loss  in  efficiency  in  the  pump  due  to  the 
operation  at  constant  speed  will  be  offset 
by  the  elimination  of  the  power  loss  with 
the  belt  drive.  With  variable  speed  drive 
or  with  the  steam  engine  or  internal  com- 
bustion engine  direct  connected,  it  may 
be  found  that  there  will  be  losses  in  the 
engine  itself,  due  to  operation  at  less  or 
more  than  rated  speed,  which  will  make 
changes  of  speed  inadvisable.  It  Is  nec- 
essary, therefore,  that  the  engineer,  be- 
fore designing  a  pumping  plant,  should 
make  a  thorough  study  of  all  data  con- 
cerning the  equipment  he  proposes  to  use, 
and  if  possible  he  should  examine  other 
plants  where  reliable  tests  have  been 
made. 

Pump  manufacturers  will  usually  fur- 
nish characteristic  curves  showing  capac- 
ity, brake  horse  power  and  guaranteed 
efficiency  at  various  speeds.  Curves 
should  be  drawn  or  computations  made 
showing  complete  operating  conditions,  in- 
cluding the  total  quantity  of  water  and 
the  total  number  of  horse  power  hours 
for  various  heads  over  a  typical  operating 
period  of  one  year.  These  curves  or  com- 
putations should  be  compared  with  the 
characteristic  curves  of  the  pump  to  see 
that  the  pump  has  sufficient  capacity  and 
is  so  designed  as  to  liave  a  good  efficiency 
while  pumping  the  greatest  quantity  of 
water.  From  these  data  also  the  maxi- 
mum horse  pow-er  of  the  prime  mover  and 
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amount  and  distribution  of  the  fuel  con- 
sumption can  readily  be  determined. 

In  the  case  of  variable  speed  drive  a 
proposed  operating  chart  should  be  made 
up,  showing  the  proper  speed  and  other 
operating  conditions  which  should  be  used 
to  secure  greatest  economy.  The  chart, 
of  course,  will  be  modified  as  found  neces- 
sary by  tests  of  the  plant  after  construc- 
tion. 

Prime  Movers  for  Drainage  Pumping. 

Steam  engines,  electric  motors  and  in- 
ternal combustion  engines  are  all  used  as 
prime  movers  for  drainage  pumping. 
Which  should  be  used,  in  any  locality,  de- 
pends upon  the  size  of  the  plant,  its  meth- 
od of  operation,  the  cost  ot  fuel  deliv- 
ered, and  the  availability  of  competent 
labor. 

In  locations  where  soft  coal  can  be  ob- 
tained cheaply,  steam  may  be  an  econom- 
ical source  of  power.  In  large  units  one 
of  the  advantages  of  the  use  of  steam  Is 
that  better  speed  regulation  of  the  pumps 
can  be  obtained.  A  disadvantage,  of 
course,  is  the  intermittent  operation  of 
the  plant  previously  mentioned,  and  diffi- 
culty in  delivering  coal  and  supplies.  In 
plants  of  over  200  H.P.,  it  will  usually  pay 
to  put  in  high  speed  automatic  condensing 
engines  with  water  tube  boilers.  Higher 
grade  engines,  such  as  the  so-called  "uni- 
flow  engine"  with  superheat,  usually  are 
found  suitable  only  for  plants  of  over  300 
H.P.,  where  the  cost  of  operation  is  a 
much  larger  portion  of  the  total  cost  than 
In  a  small  plant. 

Tendency  Toward  Electric  Pumping 

The  electric  drive  has  many  advantages 
over  other  sources  of  power  wherever  elec- 
tric current  can  be  supplied  at  a  reason- 
able rate.  The  two  principal  advantages 
are  low  first  cost  and  convenience  of  op- 
eration. Usually  the  cost  of  an  electric 
drive  pumping  plant  will  be  about  60  per 
cent  of  the  cost  of  a  steam  plant.  Its  de- 
preciation is  much  less  than  any  other 
form  of  plant.  It  can  be  operated  with 
ordinary  labor  with  few  repairs,  and  in 
small  plants  Its  operation  can  be  made  au- 
tomatic. The  tendency  during  the  last 
few  years  has  been  toward  electric  pump- 
ing. 

The  Internal  Comhustlon  Engine 

Because  of  the  low  cost  of  fuel  oil  the 
Internal  combustion  engine  of  the  Diesel 
or  semi-Diesel  type  is  now  receiving  a 
great  deal  of  attention  as  a  source  of 
power  for  drainage  pumping  plants.  Up 
to  about  five  or  six  years  ago  there  were 
not  over  6  concerns  in  this  country  build- 
ing engines  of  the  Diesel  or  semi-Diesel 


types.  Now  there  are  at  least  16  builders 
of  Diesel  engines  and  at  least  30  or  more 
firms  building  various  types  of  semi 
Diesel  or  low  compression  engines. 

Many  of  the  types  of  internal  combus- 
tion engines  now  being  placed  on  the  mar- 
ket are  still  in  a  state  of  development  or 
have  but  recently  passed  that  stage; 
therefore,  before  selecting  this  type  of  en- 
gine for  a  drainage  pumping  plant,  the 
engineer  should  make  a  thorough  investi- 
gation of  the  performance  of  engines 
which  have  been  in  operation  at  least  two 
years. 

Diesel  Engines 

The  full  Diesel  is  an  engine  using  high 
compression  and  high  temperatures  with 
complicated  valve  mechanisms,  needing 
an  intelligent,  skilled  operator.  Its  first 
cost  is  also  very  high,  and  although  very 
economical  in  fuel  consumption,  its  use 
for  drainage  pumping  is  practically  lim- 
ited to  large  plants. 

The  semi-Diesel  or  low  compression  en- 
gine offers  better  possibilities,  I  believe, 
for  the  small  plant.  This  engine  will 
develop  a  brake  horse  power  hour  on  about 
0.7  pint  of  fuel  oil  as  compared  with  about 
0.5  pint  for  the  Diesel  engine.  At  present 
prices,  oil  of  the  grade  required  for  these 
engines  can  be  delivered  in  most  any  lo- 
cality at  a  cost  of  from  3  to  4  cts.  per 
gallon.  The  first  cost  of  these  engines  at 
the  present  time  is  about  $50  to  $60  per 
horse  power,  about  half  the  cost  of  the 
Diesel  engine  in  small  units. 

There  are  various  grades  of  oil  used 
in  engines  of  this  type,  varying  from  a 
gravity  test  of  20  to  44  deg.  Baume.  The 
trade  name,  fuel  oil,  is  applied  to  all  oil 
residue  left  after  distillation  has  removed 
the  gasoline,  kerosene  and  light  distil- 
lates from  crude  oil  and  varies  in  gravity 
from  20  to  32  deg.  Baume.  As  oil  varies 
in  price,  the  lighter  oils  costing  more, 
it  is  very  Important  to  be  sure  that  the 
engine  will  run  successfully  on  a  low 
grade  oil.  Some  manufacturers  will  guar- 
antee operation  on  oil  of  a  gravity  of  24 
deg.  Baume;  others  will  specify  a  higher 
grade.  In  some  cases  where  the  low 
grade  oil  is  specified,  there  will  be  a  very 
low  content  of  sulphur  or  coke  required 
or  some  other  qualification  which  may 
raise  the  cost  of  the  oil. 

I  recently  had  occasion  to  investigate 
the  quality  of  fuel  oil  being  used  by  a 
number  of  operators  of  semi-Diesel  en- 
gines near  Chicago,  and  found  that  none 
of  them  were  using  the  low  grade  guar- 
anteed by  the  manufacturers.  The  cost 
of  the  oil   being  used  exceeded   the   cost 
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of  the  low  grade  oil  by  from   \^  ct.  to  2 
cts.   per  gallon. 

To  be  of  use  in  a  drainage  pumping 
plant  the  engine  must  operate  success- 
fully at  varying  loads,  and  the  regulation 
of  fuel  and  water  supply  must  be  entirely 
automatic.  Some  semi-Diesel  engines  have 
troubles  with  their  fuel  and  water  regu- 
lation under  varying  loads  and  this  is  a 
matter  that  requires  careful  investiga- 
tion. 

With  the  increasing  consumption  of  gas- 
oline. It  is  fair  to  assume  that  there  will 
always  be  a  good  supply  of  fuel  oil  and 
that  the  cost  of  this  oil  will  always  be  low 
enough  so  that  except  in  a  few  localities 
oil  can  be  used  successfully  in  a  well  de- 
signed engine  In  competition  with  coal  or 
electricity.  Many  central  stations  are 
now  using  Diesel  engines  and  producing 
electric  current  at  a  cost,  including  all 
fixed  charges,  of  2  to  2%  cts.  per  kilowatt 
hour. 

In  conclusion,  with  reference  to  the  use 
of  the  Diesel  or  semi-Diesel  engine  for 
drainage  pumping  plants,  I  will  say  that, 
the  development  of  this  form  of  prime 
mover  for  stationary  engines  has  not  yet 
reached  a  stage  where  their  use  can  be 
recommended  without  very  careful  inves- 
tigation of  plants  now  in  operation,  but  I 
recommend  that  every  engineer,  before 
designing  a  pumping  plant,  investigate 
carefully  the  possibilities  of  this  type  of 
prime  mover. 

The  foregoing  paper  was  presented  at 
the  annual  convention  of  the  National 
Drainage  Congress  held  in  St.  Paul  Sept. 
22-24,  1921. 


USE  OF  FINE  SEWAGE  SCREENS  IN 
NEW  YORK  CITY 

By   Kenneth  Allen,  Sanitary    Engineer,  New 

York  Bureau  of  Sewer  Plan,  Room  1235 

Municipal  Bldg.,  New  York,  N.  Y. 

The  City  of  New  .York  has  five  fine- 
screening  plants  located  as  follows:  Elm- 
hurst  Disposal  Plant,  Borough  of  Queens; 
Thirty-second  Avenue  Outlet  in  Flushing, 
Borough  of  Queens;  Forty-third  Street 
Outlet  in  Corona,  Borough  of  Queens; 
Twenty-sixth  Ward  Disposal  Plant,  Bor- 
ough of  Brooklyn,  and,  Dyckman  Street 
Outlet,  Borough  of  Manhattan. 

Those  in  the  Borough  of  Queens  are 
fixed  plates,  with  %x'/4-in.  perforations, 
cleaned  by  hand,  while  those  In  Brooklyn 
and  Manhattan  are  mechanically-operated 
Riensch-Wurl  screens.  There  is  also  a 
screen  of  M,-in.  wire  mesh  at  the  Oak 
Street  outlet  in  Flushing. 

The  two  14-ft.  screens  in  Brooklyn  and 


their  operation  were  fully  described  in  a 
paper*  read  before  the  American  Society 
for  Municipal  Improvement  two  years  ago 
by  George  T.  Hammond,  Engineer  in 
Charge  of  Experiments  and  Sewer  Design, 
Bureau  of  Sewers,  and  a  description  of 
the  Manhattan  plant  with  a  summary  of 
tests  made  by  the  late  Charles  E.  Gregory, 
representing  the  Borough  of  Manhattan, 
and  the  writer,  representing  the  Board 
of  Estimate  and  Apportionment  of  New 
York  City,  may  be  found  in  the  Proceed- 
ings of  the  Society  for  1919,  as  discussions 
of  Mr.  Hammond's  paper. 

Further  details  of  these  tests  may  be  of 
interest. 

The  Dyckman  Street  Plant 

The  Dyckman  Street  plant  was  built 
In  1916-17  at  a  cost,  Including  grit  cham- 
ber and  submerged  outlet,  of  about 
183,700.  There  are  two  14-ft.  screens,  one 
having  3/64-in.  and  the  other  1/16-in. 
slots,  housed  in  a  brick  building  48  ft.  by 
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INTERIOR  VIEW  OF  DYCKMAN 
STREET  SEWAGE  SCREENING 
PLANT,   NEW    YORK    CITY. 

35  ft.  in  size.  Their  axes  are  inclined  20 
degrees  from  the  vertical.  Each  screen 
has  a  nominal  capacity  of  about  6  mgd., 
but  the  present  dry  weather  flow  is  but 
half  that  amount.  One  screen — that  with 
3/64-in.  slots — is  regularly  operated,  the 
other  being  held  in  reserve,  and  excess 
storm  water  is  by-passed  to  the  river. 
Each  screen,  with  its  brushes,  is  operated 
by  a  21/2  H.  P.  motor  at  a  rate  of  V2 
r.  p.  m.  and  is  cleaned  by  the  use  of  a 
hose  for  a  few  minutes  about  three  times 
a  day  and  spraying  with  from  a  quart  to 
a  gallon  of  petroleum  with  a  watering  pot 
once  a  day.  This  is  found  the  best  way 
to  remove  greasy  deposits,  which  were 
found  to  occur  to  such  an  extent  as  to 
render  1/32-in.  slots  ineffective.  The 
plant  is  operated  from  8  a.  m.  till  mid- 
night in  two  shifts,  during  which  period 
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the  normal  current  consumption  is  0.7 
kw. 

There  is  a  drop  of  a  little  over  a  foot 
from  the  screen  to  mean  high  water  level. 
The  screened  sewage  flows  to  a  well  and 
thence  by  a  16-in.  pipe  160  ft.  long  to 
an  outlet  in  40  ft.  of  water. 

Screenings  are  dropped  from  the 
brushes  into  a  can  24  ins.  in  diameter  by 
24  ins.  deep  to  a  perforated  bottom  which 
permits  drainage  water  to  pass  off.  About 
6  cansful  are  collected  daily  and  after 
sprinkling  with  chloride  of  lime,  are  dis- 
posed of  with  the  City's  garbage. 

Operation  requires  two  men  in  the 
first  shift  and  one  in  the  second.  Brushes 
wear  at  the  rate  of  about  3/16  in.  per  year 
and  last  between  one  and  two  years. 

The  tests  above  referred  to  were  car- 
ried out  in  June,  1919.  The  flow  was 
measured  by  a  weir,  the  depth  being 
recorded  by  a  Friez  float  gage  checked  by 
direct  measurement.  The  head  lost  in 
passing  the  screens  was  read  on  a  board 
gage  above  the  screen  as  compared  with 
the  float  gage  below  the  screen. 

Tests  of  Screen  No.  1,  with  3/64-in.  slots, 
were  made ; 

June  4,  W^ednesday,  11:30  a.  m.  to  3:30  p.  m. 
June  5,  Thursday,  10:15  a.  m.  to  2:15  p.  m. 
June  9.  10.  Monday  and  Tuesday,  10:15  a.  m. 

to  10  :15  a.  m. 
June  12.  Thursday,  8  a.  m.  to  12  m. 

Tests  of  Screen  No.  2,  with  1/16-in.  slots, 
were  made : 

June  16,  Monday,  10:45  a.  m.  to  2:45  p.  m. 
June    18,    19.    Wednesday    and    Thursday,    10 

a.  m.  to   10  a.  m. 

Gages  were  read  and  samples  of 
screened  sewage  taken  every  15  minutes 
in  all  but  the  24-hr.  tests,  when  they 
were  taken  hourly  between  10:15  p.  m. 
and  6  a.  m.  and  every  30  minutes  the 
balance  of  the  time. 

Suspended  and  settleable  solids  in  the 
raw  sewage  were  determined  by  adding 
the  amounts  shown  by  analysis  in  the 
screened  sewage  to  the  amount,  in  parts 
per  million,  computed  from  the  dried 
screenings  and  sewage  flow.  In  this  way, 
material  errors  which  have  occurred  else- 
where in  testing  screens  were  avoided. 

All  tests  were  made  during  dry  weather 
except  that  of  June  9,  when  a  sharp 
shower  occurred  between  12  and  12:30 
p.  m.  A  comparison  with  the  results  of 
other  days  fails  to  indicate  any  marked 
effect  due  to  this  cause. 

TABLE  I — AVER.\GE  RESULTS  OF  TESTS 
IN    16    4-HOUR    PERIODS 

Rate  of  flow 1.7  4  m.  g.  d. 

Raw  Sewage — Suspended    solids.  .  .143  p.  p.  m. 

— Settleable   solids.  .  .  .  103  p.  p.  m. 

Removed — Suspended  and  settleable  27  p.  p.  m. 

Screenings — Moisture    80.2  °< 

— .\:  h,    dry    basis 11.2% 

— Volume    per    m.    g.  ...20.4   cu.   ft. 

. — 'Weight  per  m.  g 1128  lb. 

— Weight  per  cu.  ft.  ...55.9   lb. 

Removal — Suspended    solids 19.7% 

—Settleable   solids 24.2% 


The  loss  of  head  was  very  small  owing 
to  the  small  flow  as  compared  to  the 
screen  capacity,  the  greatest  average  for 
any  test  being  0.39  ft.  on  June  12.  The 
difference  between  the  two  screens  Is 
brought  out  in  Table  II. 

TABLE  II— LOSS   OF  HE.\D  AND   RE- 
MOVAL  IN    EACH    SCREEN 
Average  of  all   4-m.   tests 

Screen    No.  1  No.  2 

Slots    3/6  4  in.         1/16  in. 

Flow    1.84  m.g.d.   1.63  m.g.d. 

Head   lost    20  ft.  .04ft. 

Removal — Susp.    Solids.. 23%  16% 

—Set.   solids... 31%  19% 

This  indicates  that  the  screen  with  1/16- 
in.  slots  will  remove  7/10  as  much  mate- 
rial under  these  conditions  as  the  screen 
with  3/64-in.  slots. 

The  night  sewage  was  found  to  be  ab- 
normally weak  and,  probably  owing  to 
lack  of  colloidal  matter,  the  percentage 
of  removal  was  very  high.  Table  III  was 
therefore*  prepared,  showing  the  weighted 
results  with  each  screen  separately  when 
operating  with  day  and  night  sewage. 
(Condensed  from  Table  I  of  the  writer's 
>  discussion  of  Mr.  Hammond's  paper.) 

From  Table  III  the  following  conclu- 
sions are  drawn: 

1.  With  day  sewage  the  1/16-in.  screen 
removes  about  1,000  lbs.  screenings 
and  the  3/64-in.  screen  about  1,300 
lbs.  screenings  per  m.  g.  With  night 
sewage  each  screen  removes  about 
400  lbs.  screenings  per  m.  g. 

2.  The  efficiency  of  removal  of  sus- 
pended solids  from  day  sewage  by 
the  1/16-in.  screen  is  about  14% 
and  by  the  3/64-in.  screen,  20%. 

3.  The  removal  of  settleable  solids  from 
day  sewage  by  the  1/16-in.  screen  is 
about  23%  and  by  the  3/64-in. 
screen,  27%. 

With  night  sewage  each  screen  re- 
moved about  400  lbs.  of  screenings  per 
m.  g.,  but  the  results  were  so  erratic 
that  it  was  not  possible  to  draw  conclu- 
sions as  to  the  analytical  results  and  effi- 
ciency. The  removal  of  suspended  solids, 
for  instance,  varied  from  14.3%  between 
10  p.  m.  and  6  a.  m.,  June  19  and  20  with 
1/16-in.  screen,  to  92.5%  between  the 
same  hours  June  10  and  11  with  the 
3/64-in.  screen.  This  last  extraordinary 
figure  is  probably  due  to  the  fact  that  the 
small  amount  of  material  removed  con- 
sisted of  sticks,  rags,  paper,  etc..  floating 
in  water  containing  little  finely-divided  or- 
ganic wastes. 

So  far  as  can  be  told  by  the  above 
tests  a  removal  of  20%  suspended  solids 
may  be  considered  a  fair  general  figure  to 
assume  provisionally  in  estimating  the 
effect  of  fine-screening  by  3/64-in.  Riensch- 
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Wurl  screens  with  fresh  sewage  of  this 
character,  while  nearly  30%  of  the  settle- 
able  solids  should  be  removed,  these,  by 
the  way,  being  those  that  are  the  more 
objectionable  to  sight  and  responsible  for 
the  larger  part  of  sludge  deposits. 

TABLE    III— TESTS    OF    RIENSCH-WURL 
SCREENS  AT  DYCKMAN  STREET 
PLANT.  MANHATTAN. 
JUNE.  1919 
Average  results,  weighted   In  proportion  to 
flow  during  the   individual  periods  of  obser- 
vation. 

Screen    No.  1  No.  2 

Diameter   14  ft.  14  ft 

Width   of  slots 3/64  in.         1/16  in. 

Day  or  night  sewage.  Day  Nt.  Day  Nt 
Crude  Sewage — 

Susp.  solids  p.p.m. ..    175       48         151       55 

Set.   solids   p.p.m 133       48  93       65 

Screened  Sewage — 

Susp.  .solids  p.p.m...    139       21         129       46 

Set.  solids  p.p.m 97       21  71       46 

Scre-enings — - 

Susp.  sol.  rem.  p.p.m.      36       27  22         9 

Moisture   %    78       78  82       83 

Drv  material  %    22       22  18      17 

Vola.    (dry  basis)    %     88      84  91      91 

Ash   (dry  basis)    %.     12      16  9        9 

Vol.   cu.   ft./m.  g 27.1      9.5        18.4     9.2 

Weight  lbs. /m.  g 1449    447       1040    447 

Weight  Ibs./cu.  ft...  53.4  47.0  56.5  48.6 
Efficiency  of  Removal — 

Susp.  solids  X 20.6   56.2        14.6   16.4 

Set.  solids   % 27.1    56.2        23.7  16.4 

In  May,  1920,  samples  of  the  Dyckman 
Street  screenings  were  ajialyzed  with  the 
following  results: 

TABLE   TV— ANALYSIS    OF    SCREENINGS 

Weight  per  cu.  ft. 58  lbs. 

Moisture   68.2% 

Total  nitrogen,  dry  basis 2.25% 

Loss  on  ignition,  dry  basis 73.8% 

Ash.  dry  basis 26.2% 

Fats  (ether  soluble),  dry  basis 21.1% 

Phosphoric  acid,  dry  basis 1.11% 

Potash,   dry  basis 0.064% 

The  analytical  work  In  both  the  Brook- 
lyn and  Manhattan  tests  was  perfonned 
by  W.  T.  Carpenter,  Chemist. 

The  foregoing  paper  by  Mr.  Allen  was 
presented  at  the  1921  convention  of  the 
American  Society  for  Municipal  Improve- 
ments. 


ADVANTAGE  OF  A  TOPOGRAPHIC 

MAP  IN  CITY  PLANNING 

AND  ZONING 

By   Jefferson    C.    Grinnalds,    Asst.    Engineer, 

City   Plan   Committee,   City   Hall, 

Baltimore,   Md. 

It  is  a  settled  fact  that  a  map  of  a 
city  on  which  to  study  and  lay  out  a  plan 
for  any  proposed  extension  of  the  street 
system  is  necessary.  It  is  a  requisite  too 
for  replanning  old  parts  of  the  city  sys- 
tematically to  study  traffic  conditions,  to 
show  offsets  that  brealt  the  continuity  of 
streets,  to  show  bad  pngles,  bloclc  dis- 
tances, dead  end  streets,  inadequate 
widths  and   inefficient    functioning  of   ex- 


isting thorouglifares.  A  map  of  some  kind 
on  which  to  lay  out  a  major  street  plan 
Is  absolutely  necessary;  and  since  zoning 
Is  an  essential  part  of  city  planning,  its 
requirements  must  be  supplied  and  maps 
are  indispensable  for  a  zone  plan,  indeed 
they  are  a  part  of  it.  There  are  many 
other  reasons  why  a  map  of  a  city  is 
necessary  in  planning. 

Plannmg  Without  Sufficient  Information 

If  it  may  be  accepted  as  a  condition 
precedent  to  studies  for  drawing  a  city 
plan,  that  some  kind  of  diagram  of  the 
present  layout  is  necessary,  then  the  kind 
of  maps  must  be  determined.  Suppose 
those  at  hand  are  similar  to  the  common 
well  known  automobile  maps,  which  show 
merely  street  alignment  depicted  to  a 
scale  of  approximately  2000  ft.  to  1  in.  or 
1000  ft.  to  1  in.  Of  what  service  would 
a  map  of  this  kind  be?  If  it  were  no- 
ticed that  there  were  in  some  places  2 
parallel  streets  which  ran  thus  for,  say, 
1000  or  more  feet  without  a  connecting 
cross  street  ,the  city  planner  might  say 
"Why  not  open  between  these  two  paral- 
lel streets,  a  cross-town  street  which  is 
dead-ended  on  opposite  sides  of  this  long 
unbroken  block?"  He  can  see  from  in- 
spection of  ihe  diagram  what  seems  to  be 
a  desirable  opening.  It  is  not  apparent 
from  such  meagre  information  that  the 
grade  on  the  proposed  connection  would 
be  as  heavy  as  10  per  cent.  Why?  Be- 
cause there  were  no  elevations  given  nor 
were  there  contours  showing  approximate- 
ly the  probable  grade. 

Imagine  another  problem  that  must  be 
solved.  Several  parallel  streets  are 
shown  on  this  diagrammatic  map,  cross- 
ing a  railroad  yard  which  lies  contiguous 
to  a  railroad  main  line.  There  is  no  in- 
dication to  guide  the  engineer  in  his 
diagnosis  of  the  kinds  of  crossings  over 
the  tracks.  Are  they  at  grade,  are  they 
elevated  above  the  tracks,  or  are  they 
depressed  below  the  tracks?  If  such 
crossings  as  exist  are  dangerous,  what  is 
the  remedy?  He  cannot  tell  positively 
with  no  more  facts  to  help  the  solution. 
If  he  had  a  contour  map  which  showed  the 
relative  locations  to  scale,  he  would  know 
at  once  the  conditions  on  the  ground  and 
where  to  look  to  find  the  railroad  in  a 
cut  or  on  a  fill  where  the  streets  could 
cross  overhead  or  underneath  respectively. 
In  one  or  both  places  he  would  advocate 
a  bridge.  Innumerable  cases  can  be  cited 
where  it  is  absolutely  necessary  to  have 
a  topographic  map,  showing  contours  and 
surface  detail  for  study  on  which  to  base 
a  comprehensive  city  plan. 
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Kind  of  Map  'Necessary 
From  the  foregoing,  It  seems  that  a  map 
Is  necessary  and  further  that  it  should  be 
a  topographic  map.  Assuming  that  to  be 
a  correct  conclusion,  the  next  step  is  to 
determine  what  the  map  should  show. 
The  first  consideration  Is  the  existing 
street  layout.  All  streets  that  are  built 
up  or  marked  on  the  ground  should  be 
recorded  by  the  field  survey  parties  and 
plotted  on  the  map.  Old  lanes  and  drives 
should  be  included.  The  oflSce  force 
should  be  employed  at  the  same  time,  com- 
piling all  the  data  accessible  for  platted 
parcels  of  land.  Many  such  subdivisions 
have  been  laid  out  on  paper  with  no 
streets  having  been  staked  off  on  the 
ground.  All  plats  on  record  or  of  which 
any  information  can  be  obtained  should 
be  located  on  the  field  sheets  when  they 
come  in.  Improvements  such  as  buildings 
of  all  kinds  ought  to  be  located  on  the 
field  maps  including  railroads,  street  rail- 
way lines,  streams,  shore  line,  lakes,  res- 
ervoirs, retaining  walls,  dams,  bridges, 
quarries  and  wooded  areas.  Fences  and 
their  character,  such  as  wire,  palling,  rail 
and  old  fence  lines,  hedges  and  rows  of 
trees  that  might  Indicate  old  property 
lines,  are  requisite  to  a  good  map.  The 
state  of  cultivation  is  desirable,  differen- 
tiating by  suitable  standard  signs,  orch- 
ards, meadows,  plowed  land,  corn  fields, 
pine  woods,  etc.  Lastly,  contours  must  be 
located  and  plotted. 

Scales 
Having  decided  what  physical  features 
are  to  be  shown  on  the  topographic  map. 
It  is  necessary  to  determine  the  scale  and 
contour  interval.  The  former  ought  to 
be  one  which  is  readily  plotted  in  the 
field  on  a  field  drawing  table.  When  It 
is  remembered  that  rows  of  brick  houses 
are  to  be  shown,  it  is  not  practical  to 
draw  them  at  a  scale  less  than  about  200 
ft.  to  1  in.  To  be  able  to  scale  within  a 
foot  or  two,  the  width  of  a  street  or  side- 
walk, the  above  mentioned  scale  is  al- 
most the  minimum.  The  well  known  map 
of  Baltimore,  made  by  the  Topographical 
Survey  Commission  of  that  city  in  1894, 
is  a  masterpiece  of  that  kind  of  work. 
It  is  drawn  to  a  scale  of  200  ft.  to  1  in., 
with  a  contour  interval  of  5  ft.  It  was 
found  to  be  admirably  suited  as  a  base 
for  working  out  a  plan  for  streets  in  the 
hitherto  unplanned  territory  within  the 
city.  The  contour  interval  of  5  ft.  seems 
to  be  right  for  street  design  and  deter- 
mination of  grades.  It  may  be  that  over 
very  flat  terrain  a  lesser  interval  may  be 
necessary  for  sewer  design  and  to  a  less 
degree  for  water  main  locations. 


Degree  of  Accuracy 

Here  it  is  well  to  decide  how  good  the 
map  must  be  from  the  point  of  view  of 
accuracy.  It  should  be  based  on  a  pri- 
mary triangulation  system,  the  stations 
of  which  may  be  regarded  as  nearly  per- 
manent and  accurate  to  within  10  seconds 
for  closure  of  any  quadrilateral.  The  sec- 
ondary and  tertiary  stations  should  be  al- 
most as  good  as  the  primary.  There  ought 
to  be  one  or  two  accurately  measured  base 
lines,  corrected  for  curvature.  Oij  the 
triangulation  there  should  be  run  out  all 
the  main  roads  and  cross-country,  a  tra- 
verse control  with  a  maximum  error  of 
1  In  10  or  15,000.  The  reason  for  these 
standards  of  accuracy  is  that  after  such  a 
map  is  complete,  there  is  left  on  the 
ground  a  control  from  which  detailed 
property  surveys  can  be  made,  street  in- 
tersections computed  and  established  co- 
ordinately  in  the  down-town  districts 
where  assessed  land  values  are  high.  Tra- 
verse points  should  be  iron  rods  or  pipes 
placed  in  the  most  protected  places  along 
highways  or  in  open  country,  or  copper 
bolts  set  in  curbs  or  on  sidewalks,  all  well 
referenced  for  future  use.  A  net  of  pre- 
cise levels  ought  to  be  spread  over  the 
area  to  be  mapped,  bench  marks  placed  on 
the  most  permanent  structures  at  about 
half-mile  intervals.  Wye  levels  can  be 
run  to  traverse  points  and  temporary 
stadia  stations.  Maximum  error  for  pre- 
cise levels  should  not  be  over  about  3-16 
of  an  inch  to  the  mile. 

Costly  Errors  Oiviated 

Why  all  this  elaborate,  detailed  descrip- 
tion of  a  map  and  what  is  the  excuse  for 
making  it?  Cities  used  to  be  laid  ou^ 
without  one,  it  is  true.  What  kind  of  a 
layout  was  It?  Well,  when  a  street  was 
designed  to  be  a  straight  street,  it  was  so 
drawn  on  paper,  so  built  on  the  ground 
and  regardless  of  hills  or  ravines,  it  kept 
on.  The  costs  leaped  up  for  cuts  and 
fills  and  bridges.  If  the  way  led  to  a 
railroad.  It  passed  over  at  grade  more 
than  likely,  leaving  a  heritage  of  danger 
for  several  generations,  ultimately  sad- 
dling the  taxpayers  with  the  burden  of 
expenditures  to  eliminate  at  considerable 
cost,  the  death  trap.  Had  a  map  been 
available,  showing  by  contours  the  exist- 
ing hills,  valleys,  streams,  railroads,  etc., 
it  Is  probable  that  the  entire  street  plan 
would  have  been  different.  When  a  large 
city  of  today  was  in  the  village  or  town 
stage,  its  whole  scheme  of  streets  would 
have  been  designed  to  fit  the  topography, 
had  proper  maps  been  made.  The  pres- 
ent small  town  should  benefit  by  the  cost- 
ly lessons  that  the  large  ones  have  learned 
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too  late  greatly   to  alter   the  down-town 
sections  without  prohibitive  cost. 
Sttps  In  I'luiinini/ 

Take  the  initial  stage — suppose  a  new 
city  Is  to  be  built  on  a  proposed  site.  The 
topographic  map  is  made.  11  is  possible 
to  determine  at  once  certain  rocky,  pre- 
cipitous cliffs,  bluffs,  wooded  ravines, 
steep  hillsides  and  other  suitable  areas 
for  future  parks.  These  may  be  elimi- 
nated from  the  flat  or  gently  rolling  ter- 
rain so  well  adapted  to  building  and  over 
which  a  street  plan  must  be  studied.  The 
old  country  roads,  shown  on  the  map, 
are  the  existing  highways  of  travel.  Some 
may  fit  in  with  a  general  scheme  and 
others  will  not.  A  study  will  reveal  the 
natural  location  of  the  points  of  ingress 
and  egress  for  railroads.  They  will  not 
come  into  town  over  the  hills.  They  will 
enter  by  certain  low  grade  lines  and  along 
them  will  bo  suitable  territory  for  indus- 
trial development.  On  the  higher  ground 
will  be  the  housing  area.  It  is  necessary 
to  determine  where  the  central  business 
area  should  be.  These  various  districts 
must  now  be  connected.  Radials  from  the 
center  of  town  to  the  outlying  sections 
must  be  provided.  Cross-town  and  cir- 
cumferentials  must  be  provided.  These 
streets  are  the  basis  for  a  major  street 
plan.  They  need  not  be  absolutely 
straight.  The  alignment  may  be  deter- 
mined by  the  contour  of  the  ground, 
thereby  giving  easy  grades  but  with  the 
most  direct  route  consistent  with  reason- 
able grades. 

New  Territory  to  Be  Laid  Out  and  Old 
City  Replanned 

An  old  city  that  requires  a  plan  for  un- 
developed or  recently  annexed  territory 
and  that  needs  replanning  in  built-up  por- 
tions, requires  a  topographic  map.  In 
almost  every  city  of  that  type  the  street 
plan  was  drawn  on  a  flat  diagrammatic 
map.  With  the  general  information  shown, 
on  a  complete  topographic  survey,  it  is 
well  to  work  out  proposed  extensions  of 
the  park  system,  reaching  out  into  the 
undeveloped  country,  embracing  the  ra- 
vines, etc.,  and  certain  other  land  suitable 
for  parks.  These  may  then  be  connected 
by  proposed  parkways.  These  areas  being 
determined,  it  is  unnecessary  to  lay  them 
off  into  streets.  The  city  plan  is  simpli- 
fied to  that  extent.  The  major  street  plan 
may  be  laid  down  on  broad  lines.  Ex- 
isting grades  may  be  corrected.  Slight 
alterations  may  serve  to  give  good  results. 
Certain  sharp  curves  may  be  eased  up 
by  curves  of  longer  radii  and  offsets  may 
be  cured  by  cutting  off  some  corners.  The 
buildings  being  shown,  studies  of  the  cost 


of  widening  may  be  made  and  where  it 
is  necessary  to  acconiniodute  tlie  present 
or  future  traltic,  a  new  building  line  may 
be  determined  and  fixed.  The  map  gives 
a  good  idea  of  the  kind  of  ini|irovements 
situated  within  the  new  lines.  In  the  old 
parts  of  town  the  elevations  may  show  a 
major  street  to  be  necessary  on  a  high 
grade  and  not  far  distant  a  low  grade 
artery  may  be  indispensable.  Prosivion 
can  be  made  for  connections  between  the 
two.  In  outlying  territory,  similar  con- 
ditions may  prevail.  In  the  absence  of  a 
contour  map,  this  could  not  be  seen  with- 
out a  close  inspection  of  the  ground  and 
even  then  the  exact  locations  could  not  be 
made  unless  a  survey  were  available. 
Efficiency  and   Economy 

The  old  checker-board  street  systems  are 
not  practicable,  efficient  or  economic  over 
rolling  country.  Once  upon  a  time  that 
was  the  only  practice.  Closer  study  with 
broader  information  at  hand  and  more 
intensive  efforts  at  scientific  planning 
have  tended  to  make  a  street  plan  more 
nearly  fit  the  natural  gi'ound.  Some  cuts 
and  fills  can  not  be  avoided  but  they  can 
be  reduced  in  number  and  in  magnitude, 
by  a  more  rational  layout  which  is  not 
only  less  costly  by  being  more  readily 
adaptable  to  the  surface,  but  after  all  it 
is  more  beautiful.  The  monotony  of  the 
long  uninteresting  city  streets  so  common 
in  all  cities  will  give  way  to  the  gently 
curving  and  sometimes  winding  parklike 
road.  A  contour  map  is  the  best  possible 
guide  for  the  city  planner.  It  is  likewise 
a  guide  to  those  who  would  develop  land 
for  sale  as  lots.  They  can  see  from  such 
a  map  how  best  to  make  a  street  layout 
involving  the  least  expenditure  for  grad- 
ing and  which  will  give  the  best  street 
connections.  New  streets  can  be  made 
coterminous  with  those  already  existing 
or  a  good  reason  for  not  doing  so  will 
usually  appear  on  the  map  showing  con- 
tiguous property.  Much  money  can  be 
saved  to  the  city  and  to  the  land  owners 
by  the  use  of  a  good  survey  and  its  cost 
will  be  returned  many  times.  Indeed 
grading  cost  alone  on  1  or  2  of  the  exist- 
ing main  highways  of  some  of  the  large 
cities  has  cost  more  than  a  topographic 
map  would  cost  and  had  it  been  available, 
the  alignment  might  have  been  different, 
avoiding  part  of  the  outlay  for  grading. 
Grade  Crossings  Avoided 

Outside  of  what  we  might  call  the  con- 
gested part  of  town  and  farther  toward 
the  outskirts,  major  streets  may  be  laid 
out  almost  a  half  mile  apart  and  cross- 
ings of  railroads  and  deep  gullies  may  be 
situated    at    about    half    mile    intervals. 
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These  railroad  crossings  can  be  readily 
determined  by  studies  of  the  topography. 
It  may  be  found  that  where  the  road  is 
in  a  cut  or  fill,  there  is  the  logical  place 
to  cross  instead  of  at  grade  any  old  place 
as  they  used  to  do.  The  writer  emphasizes 
the  grade  crossing  menace  and  its  abol- 
ishment by  proper  study,  because  it  is  so 
prevalent  in  all  towns. 

Sewer  Desi,gn  Depends  On  Topography 

No  other  feature  of  city  building  de- 
pends more  on  the  topography  than  the 
sewers.  The  $20,000,000  expended  on  a 
comprehensive  sewerage  system  for  Balti- 
more was  based  entirely  on  the  map  of 
1894.  On  it  the  natural  drainage  could 
be  traced  and  the  storm  water  sewers  fol- 
lowed it.  The  drainage  area  could  be 
readily  computed  and  the  size  of  mains 
determined.  Sanitary  sewers  were  de- 
signed too  from  study  of  the  surface  as 
surveyed  and  by  reasonable  deductions 
as  to  the  use  to  be  made  of  certain  kinds 
of  land.  Grades  too  were  an  important 
factor.  Water  mains  are  more  easily  lo- 
cated by  having  a  map  showing  all  phys- 
ical features  so  the  pipes  may  conform  to 
the  hydraulic  gradient  and  the  areas  they 
are  to  serve  will  have  their  bearing  on 
the  size. 

Rapid  Transit 

For  thorough  study  of  a  proposed  rapid 
transit  system,  a  topographic  map  is  es- 
sential. Elevations  of  streets,  railroads 
and  streams  will  give  a  clear  conception 
of  what  levels  the  underground  system 
will  have  to  meet.  If  an  elevated  struc- 
ture is  necessary  the  same  data  is  avail- 
able and  where  the  way  may  be  in  open 
cut  on  the  surface,  or  on  fill,  safe  and 
properly  located  crossings  will  be  situated 
at  suitable  intervals. 

Correct  Base  Map  for  Zoning 

Since  zoning  is  a  part  of  city  planning, 
inquiry  as  to  the  kind  of  a  map  on  which 
to  base  zoning  studies  is  apropos.  It 
seems  necessary  to  have  a  correct  and 
complete  representation  of  all  present  con- 
ditions. The  buildings  must  be  shown  in 
order  to  draw  clearly  in  detail  an  existing 
use  map  of  the  city  to  be  zoned.  A  good 
base  map  would  show  on  inspection  that 
the  buildings  are  of  frame,  brick,  stone  or 
steel  construction.  It  will  appear  that 
some  of  the  buildings  are  attached,  that 
is,  built  in  rows  without  side  yards.  Oth- 
ers will  appear  to  be  of  the  type  known 
as  semi-detached  houses  built  in  pairs, 
joined  on  one  side  with  one  side  yard  to 
each  unit  of  the  couple.  Detached  houses 
with  two  side  yards  to  each  house  will  be 
noted.  Such  a  map  as  has  been  recom- 
mended   above    will    show    the    buildings 


which  sit  back  from  the  front  lot  line  and 

those  that  are  built  up  to  the  street  line. 
The  fundamental  maps  on  which  zoning 
studies  are  based  can  readily  be  prepared. 
It  will  be  easy  to  give  each  house  a  color 
to  denote  its  use,  such  as  1-family  resi- 
dence, 2-family  residence,  3  or  more  fam- 
ily residence,  business,  industrial,  and 
nuisance  uses.  Other  sets  of  fundamental 
maps  can  be  prepared  easily,  showing  by 
color  the  heights  of  buildings,  per  cent 
of  area  of  lot  covered  by  buildings  and  the 
assessed  land  values  on  a  front  foot  basis. 
Necessary  Guides  in  Selecting  Zo^es 
Certain  other  studies  preliminary  and 
essential  before  drawing  a  tentative  zone 
plan,  can  be  made  from  the  topographic 
map.  The  built-up  areas  are  noticeable 
at  a  glance.  The  trend  of  growth  out 
the  main  highways  and  the  development 
between  them  is  apparent.  Parks  and 
cemeteries,  where  people  do  not  dwell  and 
therefore,  where  zoning  for  residence  or 
business  will  not  be  necessary,  show  on 
the  map.  It  will  show  by  the  contours 
and  physical  features,  the  lands  suitable 
for  future  parking;  along  the  streams, 
ravines,  cliffs,  etc.,  where  the  land  is  not 
so  adaptable  to  building  purposes.  Low 
flat  lands  along  the  waterfront  and  rail- 
roads, suitable  for  industrial  sites,  for 
railroad  yards,  warehouses,  piers,  docks 
and  shipyards  are  ready  determined.  The 
topography  directs  attention  to  the  areas 
suitable  for  residential  development.  They 
can  be  so  designated  on  the  proposed  use 
district  maps.  Housing  areas  convenient 
to  industrial  districts,  to  insure  ample 
and  satisfied  labor  supply  are  necessary. 
They  are  chosen  with  great  care  and  dis- 
crimination, with  due  consideration  for 
the  existing  developments.  The  engineer 
can  with  understanding,  with  knowledge 
of  the  growth  of  the  city,  with  informa- 
tion shown  by  contours,  select  major  traf- 
fic streets  which  will  probably  become  re- 
tail business  streets  or  heavy  commercial 
haulage  ways.  Parkways  and  boulevards 
for  the  highest  class  residential  frontage 
may  be  well  chosen.  All  of  these  aspects 
of  a  zone  plan  are  at  once  before  the 
engineer  or  city  planner  who  has  an  ac- 
curate, comprehensive  topographic  map 
upon  which  to  work. 

Maps  of  Baltimore  Ideal 
In  1894,  the  Topographical  Survey  Com- 
mission of  Baltimore  began  the  prepara- 
tion of  a  topographic  map  of  that  city  on 
a  scale  of  200  ft.  to  the  inch,  with  con- 
tours at  5  ft.  intervals.  The  map  covered 
30  square  miles,  the  city's  area  at  that 
time.  The  old  part  of  the  city  prior  to 
the   annex  of  1888  had   been  planned   in 
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1819  without  reference  to  topography. 
On  the  new  map  a  plan  was  drawn  and 
adopted  for  the  development  of  the  terri- 
tory annexed  in  1888.  Tlie  city  Is  now 
following  that  plan.  In  1914  another  map 
showing  all  the  buildings  in  the  city  was 
made  with  the  surveyed  street  plan  as 
the  frame  work.  In  1918  an  additional 
60  square  miles  of  territory  were  annexed. 
Now  the  topographic  map  of  1894  is  being 
extended  to  embrace  the  new  addition  and 
should  be  complete  by  1922.  These  maps 
will  give  ample  Information  on  which  to 
extend  the  street  plan,  design  sewer  ex- 
tensions and  water  mains  and  to  draw  a 
zone  plan,  which  ought  to  be  the  very 
best  obtainable  since  it  will  be  based  on 
a  mass  of  data  not  usually  available  for 
zoning  studies. 

Cost  and  Compensations 

Does  the  cost  of  making  such  a  map 
pay?  Well,  if  Baltimore's  sewerage  sys- 
tem cost  $20,000,000.  It  is  conservative  to 
estimate  that  1  per  cent  of  that  amount  or 
$200,000  would  have  been  spent  for  sur- 
veys had  not  the  map  of  1894  been  made. 
The  map  was  paid  for  then  by  saving  on 
one  project.  Thousands  of  dollars  have 
been  saved  to  property  owners  and  tax- 
payers by  reason  of  having  a  map  avail- 
able for  the  use  of  surveyors  and  engi- 
neers. By  planning  streets  with  reference 
to  the  contour  of  the  ground  the  expendi- 
ture has  been  paid  for  many  times  over. 
City  planning  pays  and  the  use  of  the 
term  "city  planning"  ought  to  include  the 
topographic  map  as  the  first  step  toward 
a  comprehensive  plan. 

The  foregoing  paper  by  Mr.  Grinnalds 
was  presented  before  the  1921  annual  con- 
vention of  the  American  Society  for 
Municipal  Improvements. 


SLUDGE  HANDLING  AT  THE  RO- 
CHESTER, N.  Y.,  SEWAGE 
DISPOSAL  PLANT 

By  N.  Adelbert  Brown,  Engineer  in  Charge 

of    Sewage    Disposal,    City    Hall, 

Rochester,  N.   Y. 

The  sludge  beds  at  the  Rochester 
(N.  Y.)  sewage  disposal  plants  were  de- 
signed on  the  generally  accepted  rule  of 
1  sq.  ft.  to  3  persons,  and  under  the  local 
climatic  conditions  this  area  has  proven 
satisfactory.  The  Irondequoit  Plant  han- 
dles combined  sewage.  The  10  Imhoff 
tanks  are  preceded  by  grit  chambers  and 
Reinsch-Wurl  screens  and  are  designed 
to  serve  200,000  persons.  There  are  40 
Individual  beds,  each  approximately  44  ft. 
square.    The   tanks   are  built   in   double 


units  with  a  common  sludge  trough.  This 
trough  Is  on  the  wall  between  two  rows 
of  four  beds,  allowing  the  sludge  from 
any  tank  to  be  diverted  to  one  of  eight 
beds.  The  troughs  have  a  slope  of  1  in 
50  which  gives  a  high  velocity  and  are 
nearly  self  cleansing.  The  sludge  is  dis- 
charged onto  the  center  of  the  bed 
through  an  18-in.  opening  controlled  by 
stop  boards  in  the  side  of  the  trough. 
The  sludge  falls  onto  a  concrete  splash 
plate.  A  depressed  channel  extends  trans- 
versely to  the  sludge  troughs  between  the 
first  and  second  and  the  third  and  fourth 
beds  of  each  tier.  This  channel  is  4  ft. 
below  the  top  of  the  bed  and  9  ft.  deep  and 
9  ft.  wide.  In  this  channel  is  laid  a  nar- 
row gauge  track  for  the  sludge  cars  and 
on  the  walls  are  tracks  for  a  Gantry  crane. 

The  beds  are  level  and  consist  of  2  Ins. 
of  fine  sand,  3  Ins.  of  coarse  sand,  8  ins. 
of  gravel  and  6  ins.  of  broken  stone.  They 
are  under-drained  by  3-in.  farm  tile  laid 
with  open  joints  on  8-ft.  centers.  These 
tile  discharge  into  an  open  drain  under 
the  track  channels. 

The  Imhoff  tanks  hlave  two  rings  of 
perforated  pipe  in  each  hopper  and  the 
sludge  is  agitated  each  week.  The  sludge 
pipes  are  also  blown  out  and  left  filled 
with  clear  water  after  each  drawing.  No 
cones  are  found  in  the  sludge  surface  and 
no  plugging  of  the  pipes  has  been  ex- 
perienced. 

Draioings 

Drawings  are  made  during  the  season 
as  often  as  the  removal  of  the  dried 
sludge  permits.  Nine  Inches  of  wet  sludge 
are  drawn  on  a  bed.  The  drawing  season 
is  reasonably  constant  as  shown  by  the 
following  table: 

First  Last  Period 

Year        Drawing  Drawing      In  Days 

1918  April    15  Nov.  15  214 

1919  April    29  Dec.    10  225 

1920  May       7  Dec!    21  228 

1921  March  24 

While  the  season  is  nearly  the  same 
each  year  the  number  of  drawings  varies 
according  to  the  weather.  In  1920  each 
bed  received  nine  fillings,  an  average  of 
one  every  25  days.  In  1921,  an  extreme 
drought  permitted  7  drawings  between 
March  24  and  June  23,  an  average  of  one 
every  13  days  with  the  longest  drying 
period  22  days  and  the  shortest  10  days. 
Up  to  Aug.  10,  1921,  four  additional  draw- 
ings have  been  made  which  gives  a  sea- 
son's average  to  date  of  12.6  days  per 
bed. 

S?»r?(7e   HandUnp  Equipment 

To  remove  the  dried  sludge,  two  trains 
of  six  1%-yd.  Koppel  cars  are  used.    The 
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trains  are  run  in  the  depressed  channel 
under  the  Gantry  crane  which  lifts  the 
car  bodies  from  the  trucks  and  sets  them 
on  the  bed  and  replaces  filled  bodies  on  the 
trucks.  In  loading  cars  stone  forks  are 
used  and  the  sludge  lifted  in  cakes  ap- 
proximately 12  ins.  square.  A  few  extra 
car  bodies  set  on  the  beds  permit  the 
moving  of  trains  without  delaying  the 
labor  force.  The  trains  are  hauled  by 
storage  battery  locomotives  and  the  crane 
is  electrically  operated  as  power  is  de- 
veloped at  this  plant  from  the  effluent. 
Organization 

The  usual  force  consists  of  one  fore- 
man, one  hoist  man,  two  locomotive  run- 
ners and  eleven  laborers.  Eight  men  do 
the  loading,  one  is  on  each  train  to  dump 
the  cars  and  one  is  at  the  dump  to  keep 
the  track  clear.  This  crew  will  remove 
on  an  average  200  cu.  yds.  of  loose  dry 
sludge  in  8  hours.  With  labor  at  50  and 
55c.  and  neglecting  power  costs,  this 
sludge  Is  delivered  to  the  spoil  bank  at 
33c  per  cubic  yard. 

During  much  of  the  season,  the  sludge 
is  sold  to  farmers  as  removed  from  the 
beds.  The  cars  are  run  to  the  tipple  and 
dumped  directly  into  the  wagons  or 
trucks.  As  the  tipple  is  located  farther 
from  the  beds,  the  additional  haul  and 
delays  in  dumping  increase  the  cost  of 
removal  10  percent. 

Moisture  Content 

The  sludge,  when  drawn,  contains  from 
79  to  86  percent  of  moisture.  It  Is  more 
dense  in  the  first  drawing  each  season 
and  is  thinner  as  the  season  progresses. 
At  the  time  of  removal  the  moisture  is 
reduced  to  from  50  to  60  percent.  A  rain 
on  the  beds  after  the  cracking  has 
occurred  packs  the  sludge  so  that  It  is 
difiicult  to  reduce  the  moisture  below  60 
percent  In  any  reasonable  time.  The 
shrinkage  in  drying  is  normally  a  little 
more  than  half  of  the  wet  volume.  Anal- 
ysis of  a  dry  sample  yields  2.2  percent 
nitrogen  and  56.3  percent  mineral  matter. 

Due  to  the  depth  of  the  tanks,  the  en- 
trained air  bubbles  expand  greatly  when 
drawn  onto  the  bed  and  make  the  dried 
sludge  a  light,  porous  cake. 
Quantity  of  Sludge  and  Use  as  Fertilizer 

The  quantity  of  sludge  varies,  but  the 
average  for  three  years  has  been  1.51  cu. 
yds.  of  wet  sludge  per  million  gallons. 
In  a  large  plant  the  disposition  of  the 
dry  sludge  becomes  a  problem.  Realizing 
this,  the  plant  at  Rochester  started  in 
1918  to  develop  a  demand  for  it  as  a 
fertilizer.  During  that  time  it  was  given 
to  any  farmer  who  would  load  and  draw 


it  away.  The  plant  is  loc?ted  in  a  fruit 
and  truck  garden  section  having  a  sandy 
loam  soil.  Reports  of  the  use  of  this  t  r- 
tilizer  were  not  enthusiastic.  This  was  in 
part  due  to  a  belief  that  enthusirttic  re- 
ports would  increrse  the  price.  In  1919 
a  charge  of  50c  a  load  was  made,  the  buyer 
loading  from  the  dump,  and  more  was 
drawn  away  than  in  the  previous  year 
with  no  charge.  A  proposal  cams  from 
the  farmers  that  with  a  more  convenient 
method  of  loading  they  would  pay  a 
higher  price.  The  tipple  was  erected  and 
the  price  put  at  75c  per  car,  the  car  hold- 
ing nearly  2  cu.  yds.  When  sludge  is  not 
being  removed,  the  dump  is  still  open 
at  50c  per  yard.  During  1920  the  income 
from  this  source  was  $1,015.  To  July 
1,  1921,  it  has  been  $650.  The  income  is 
small  but  the  disposal  of  continually  in- 
creasing quantities  is  preventing  an  ac- 
cumulation on  the  grounds  of  the  plant. 

It  is  being  hauled  for  distances  up  to 
five  miles.  In  peach,  cherry  and  pear 
orchards  it  is  used  as  a  top  dressing 
spread  around  the  trees.  On  the  truck 
farms  it  is  spread  with  50  yds.  to  the 
acre  and  ploughed  under.  The  truck  men 
use  it  under  corn,  tomatoes,  celery,  cab- 
bages and  melons.  It  is  still  impossible 
to  obtain  reports  favorable  to  sludge,  but 
the  same  farmers  are  drawing  it  after 
four  years  of  trial  and  using  more  than 
ever  before. 

The  foregoing  paper  by  Mr.  Brown  was 
presented  at  the  recent  annual  meeting 
of  the  American  Society  for  Municipal 
Improvements. 


MANDAN,  NORTH  DAKOTA,  DIS- 
CARDS OLD  AND  INSTALLS  NEW 
STREET  LIGHTING  SYSTEM 

Even  in  these  days  when  so  many  cities 
and  towns  are  realizing  the  necessity  of 
better  street  illumination  and  are  Install- 
ing new  and  improved  types  of  lamps  and 
standards  in  large  numbers,  the  discard- 
ing of  its  entire  street  lighting  system  by 
a  municipality  and  replacing  it  with  a 
new  one  is  sufficiently  interesting  to  make 
it  worthy  of  remark. 

The  city  of  Mandan,  North  Dakota, 
which  has  a  population  of  about  4,600, 
has  done  so;  and  in  so  doing  it  has  at- 
tained the  distinction  of  having,  probably, 
more  ornamental  light  standards  than  any 
other  place  of  anything  like  the  same 
number  of  inhabitants.  It  has  447  in  use, 
or  approximately  1  to  every  10  Inhabi- 
tants. 
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The  New  Units 

For  a  number  of  years  its  streets  were 
lighted  by  50  are  lamps.  These  have  been 
removed  and  replaced  by  a  system  that 
is  coming  Into  very  general  favor — Mazda 
lamps  enclosed  in  ornamental  globes  sup- 
ported by  ornamental  iron  posts.  The 
change  has  been  made  at  a  cost  of  less 
than  $100,000,  while  the  gain  in  the  ap- 
pearance of  the  city  and  in  the  efficiency 
of  its  street  lighting  has  been  extremely 
noticeable  and  gratifying. 

The  lighting  unite,  which  are  of  the 
Novalux  type,  were  made  by  the  General 
Electric  Company,  Schnectady,  N.  Y.  In 
the  business  district  the  Form  9  unit, 
with  diffusing  globe,  glass  canopy,  and 
series  film  socket  is  used;  in  the  resi- 
dential sections.  Form  8  is  employed,  the 
equipment  being  similar  to  that  used  in 
the  business  district.  Ten  and  one-half 
foot  ornamental  iron  standards  and  100- 
candlepower  lamps  are  used  in  the  resi- 
dential sections,  and  12-foot  standards  and 
250-candlepower  lamps  in  the  business 
district.  It  was  originally  intended  to 
use  a  400-candlepower  lamp  in  the  latter, 
but  it  was  decided  to  employ  those  of 
250-candlepower,  which  proved  to  be 
ample.  The  standards,  which  were  made 
by  the  King  Manufacturing  Company,  are 
uniform  in  design  in  both  the  residential 
districts  and  the  business  section,  and 
are  of  graceful  and  pleasing  pattern.  The 
system  is  arranged  and  operated  In  four 
circuits,  that  of  the  business  district  being 
separate  from  those  of  the  residential  sec- 
tions, and  In  each  case  the  corner  lights 
are  on  a  different  circuit  than  thei  inter- 
mediate lights. 

The  installation  was  designed  by  Black 
and  Griffin,  consulting  engineers,  of  Man- 
dan,  and  the  contract  was  let,  under  com- 
petitive bids  on  plans  and  specifications 
prepared  by  them,  to  M.  S.  Hyland  of 
Fargo,  N.  D.  The  type  of  standards  used 
was  selected  by  the  City  Commission. 
Amount  of  Breakage 

The  breakage  of  lamps,  globes  and 
canopies  has  been  very  small.  It  having 
been  as  follows  from  December  20  to 
June  16: 


Month 
December 
Jan'Uary 
February 
March 
April 
May 
June 


Lamps  Globes  Canopies 

12  1  1 
22  1  1 
32  6  6 
16  1  1 

13  2  2 
31  2  2 
13  1  1 

14 


TOTAL,  139  14 

Features  of  Installation 
Mandan  has  about  9'^  miles  of  street 
lighting  and  approximately  3V^   miles  of 


paved  streets.  A  number  of  standards 
were,  of  course,  installed  along  unpaved 
streets.  In  these  cases  the  posts  were 
placed  on  the  curb  line  at  what  will  be 
the  grade  and  street  line  when  the  street 
is  paved,  and  6-ft.  sections  of  curb  were 
set  in  for  protection.  All  the  cable  was 
laid  12-ins.  below  the  paving  grade  on 
unpaved  streets,  just  under  the  edge  of 
the  sidewalk  where  the  sidewalk  extended 
to  the  curb,  and  across  streets  at  right 
angles  to  the  center  of  the  street  in  2-in. 
iron  conduit  pipes.  All  pipes  crossing 
paved  streets  were  pushed  across,  and  no 
pavement  was  cut.  It  is  interesting  to 
note  that  in  making  the  installation,  ap- 
proximately two  carloads  of  cement,  1,200 
cu.  yds.  of  concrete  and  140,000  ft.  of 
No.  8  single  conductor  cable  were  used. 
Operating  the  System 
All  the  lamps  are  operated  until  9:30 
p.  m.  The  corner  lights  are  then  turned 
out  and  only  the  intermediate  lamps  are 
burned  until  morning  except  on  Saturday 
nights  and  special  occasions,  when  the 
entire  system  is  operated.  The  cost  of 
maintenance  and  operation  is  paid  out  of 
the  general  fund  for  street  lighting  made 
by  the  usual  levy.  Power  for  operating 
the  system  is  supplied  by  the  Mandan 
Electric  Company,  a  privately  owned  cor- 
poration, but  the  city  installed  and  owns 
the  switchboard  panels,  meters,  etc.  The 
lights  are  controlled  by  employes  of  the 
company  under  the  direction  of  the  City 
Commission.  The  rate  paid  is  5  cts.  per 
kw.  hr. 

Consumption  of  Current  for  Six  Months 
The  lighting  schedule  and  the  consump- 
tion of  current  for  the  first  half  of  the 
year  were  as  follows: 

January  5:00  p.m.  to  7:00  a.m.  11,750  Kw.  hr. 

February  5:30  p.m.  to  6:20  a.m.  10.080  Kw.  hr. 

March  6:00  p.m.  to  5:00  a.m.    8,540  Kw.  hr. 

April  6:30  p.m.  to  4:00  a.m.    7.470  Kw.  hr. 

May  7:00  p.m.  to  3:00  a.m.    5,500  Kw.  hr. 

June  8:00  p.m.  to  2:40  a.m.    5.400  Kw.  hr. 

Costs 
The  job  was  divided  into  three  con- 
tracts, other  districts  petitioning  for  the 
improvement  after  the  first  contract  was 
under  way.  The  total  of  the  three  was 
$95,721.84,  including  engineering,  assess- 
ing and  advertising  as  required  by  the 
laws  of  the  state.  The  cost  of  the  in- 
stallation was  met  by  special  assessment 
against  the  property  directly  benefited. 
It  was  decided  by  the  special  assessment 
commission  that  all  lots  were  equally 
benefited  whether  or  not  there  was  a 
light  directly  in  front  of  the  lot  or 
opposite,  provided  they  were  equally 
spaced  on  the  street  around  the  entire 
block.    The  cost  per  lot  was  higher  on 
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the  last  two  contracts  let,  and  the  average 
of  a  50  X  140  ft.  lot  In  the  residential  sec- 
tion on  the  main  contract  was  $90.16,  and 
on  a  25  X  140  ft.  business  lot,  $48.63, 
these  costs  being  based  on  cash  payment 
The  assessment  was  spread  over  a  period 
of  5  years  and  warrants  were  Issued  bear- 
ing interest  at  a  rate  of  6  per  cent.  In 
the  residential  section  the  assessment 
commission  held  that  a  corner  lot  re- 
ceived no  more  benefit  than  an  inside  lot, 
even  though  there  might  be  lots  on  the 
side;  but  In  the  business  district  the 
corner  lots  stood  the  cost  of  the  light  on 
both  sides. 


SATISFACTORY  TRAFFIC  STAND- 
ARDS AT  LA  GRANDE,  OREGON 

To  the  Editor: 

I  send  herewith  a  photograph  of  a  traf- 
fic standard  which  has  proved  to  be  very 
satisfactory  since  its  installation  here 
some  two  months  ago.  Thinking  perhaps 
that  it  might  be  used  in  other  cities  with 
the  same  results  1  am  taking  this  oppor- 
tunity to  describe  it  to  you. 

The  base  is  of  reinforced  concrete  2  ft. 
in  diameter  and  1  ft.  in  height  of  which 
5  ins.  is  vertical.  The  disks  are  9  ins. 
in  diameter  and  are  cut  half  in  two  and 
placed  at  right  angles  in  a  piece  of  IVi-in. 
pipe,  30  ins.  long.  6  ins.  of  which  is  em- 


Several  machines  have  collided  with 
these  traffic  signs  but  have  done  very  lit- 
tle damage  to  the  standards  and  the  same 
machine  has  not  hit  the  standard  the  sec- 
ond time. 

Trusting    that    this    information    will 
prove  of  benefit  to  other  cities,  I  remain 
Very  truly  yours, 
GEORGE  GARRETT, 

City  Manager. 
LaGrande,  Ore.,  Dec.  1,  1921. 


HOME  MADE  TRAFFIC  STANDARD 
USED  WITH  SUCCESS  AT  LA  GRANDE. 
OREGON. 

bedded  in  the  base.  The  disks  are  placed 
in  slots  sawed  in  the  pipe  which  cuts  the 
pipe  into  4  pieces,  these  pieces  are  bolted 
together  in  pairs.  We  made  11  of  these 
standards  at  an  approximate  cost  of  $9.56. 


IS  THERE  AN  AMERICAN  PRECE- 
DENT FOR  REDISTRIBUTION  OF 
RECLAIMED  LANDS? 

To  the  Editor: 

It  sometimes  occurs  in  the  progress  of 
flood  control  undertakings  that  we  should 
like  to  provide  for  the  reclamation  and 
redistriiution  of  low  lying  lands. 

In  various  countries  of  Europe  there 
are  laws  which  allow  municipalities  to 
re-subdivide  areas  which  are  badly  adapt- 
ed to  their  purposes,  and  to  redistribute 
these  areas  among  the  former  owners, 
giving  each  owner  an  area  of  equivalent 
value,  or,  if  there  is  any  failure  in  the 
equivalence,  to  pay  him  damage  or  charge 
him  benefits,  as  the  case  may  be,  but 
not  necessarily  to  return  to  him  the  iden- 
tical area  which  was  surrendered.  The 
best  known  statute  of  this  sort  is  the 
Adickes  Law,  or  Lex  Adickes,  of  Prussia, 
passed  at  the  instance  of  Dr.  Franz 
Adickes  of  Frankfort. 

So  far  as  we  can  learn,  no  similar  legal 
Iirovision  ever  has  been  made  effective  in 
this  country.  In  1S06  the  United  States 
Congress  made  such  provision  for  the  City 
of  Detroit  after  the  city  had  been  burned. 
The  replatting  and  redistribution  of  prop- 
erty took  place,  but  I  think  the  matter 
never  was  determined  in  court. 

•  If  riny  of  your  readers  know  of  any 
American  precedents  for  this  course,  we 
should  be  pleased  to  learn  of  them. 

Very  truly  yours, 
DAYTON  MORGAN  ENGINEERING  CO., 
Arthur  E.  Morgan,  Pres. 

Dayton,  Ohio,  Nov.  21,  1921. 


EXCEPTIONAL  OUTPUT  FOR 
ASPHALT  PLANT 

With  a  guaranteed  capacity  of  1,850  sq. 
yds.  of  2-in.  sheet  asphalt  top  mixture  per 
day,  an  Iroquois  Semi-Portable  Asphalt 
Mixing  Plant  recently  produced  4,240  sq. 
yds.  of  1%-in.  closed  binder  in  one  day. 
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»'rw)asi-ille  Turnpike, 
,  New  Hanover  Co^  N.  C. 
Treated  with  "Tarr'ia- 
A"  1915.  and  with  "Tar- 
vta-B"  1917  and  1921. 


For  Road  Construct/on 
Repair  and  Maintenance 


"The  Best  Investment  the  Board  Ever  Made" 


Mr.  Addison  Hewlett,  Chairman  of  the 
Board  of  Commissioners  of  New  Han- 
over County,  N.  C,  writes,  under  date 
of  July  25,  1921: 

"We  have  been  using  Tarvia  for  surface 
treating  the  macadam  roads  of  New  Hanover 
County  for  the  past  six  years,  and  we  find  this 
treatment  satisfactory  in  every  respect. 

"Before  we  started  the  use  of  Tarvia  we  had 
great  difficulty  in  maintaining  our  roads,  as 
they  became  very  dusty  in  dry  weather  and 
washed  away  in  wet  weather,  leaving  our  road 
surface  full  of  holes  and  ruts.  Since  using 
Tarvia  the  surface  of  the  road  has  been  well 
protected  in  all  kinds  of  weather,  and  today  our 
roads  have  smooth,  hard  surfaces  and  our  main- 
tenance problem  has  been  very  easily  solved. 
The  Tarvia  treatment  is  very  inexpensive. 

"It  is  unquestionably  the  best  investment  the 
Board  of  Commissioners  has  ever  made  and  the 
Commissioners  would  not  consider  for  a  mo- 
ment discontinuing  Tarvia  on  our  roads." 


Additional  comments  on  Tarvia  are. 
made  by  R.  A.  Burnett,  County  Super- 
intendent of  Roads: 

"Tarvia  treatments  are  given  to  some  of  our 
roads  every  year  while  other  roads,  such  as  the 
Wrightsville  Turnpike,  have  lasted  as  long  as 
three  years  before  requiring  another  treatment. 

"These  Tarvia  treatments  have  cost  us  in  the 
neighborhood  of  $300  per  mile  per  year  and 
have  proved  to  be  the  best,  easiest  and  cheap- 
est method  of  maintaining  our  roads.  We  have 
always  had  the  best  of  co-operation  from  your 
engineers  *  *  *. 

"We  feel  that  we  have  a  finer  system  of  roads 
than  any  other  county  in  the  State." 

No  matter  what  your  road  problem 
may  be — new  construction,  mainte- 
nance, or  repairs — ^there  is  a  grade  of 
Tarvia  made  especially  for  the  pur- 
pose. Write  for  free  illustrated  book- 
let describing  the  various  uses  of  Tar- 
via. 
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In  a  period  of  two  weeks,  which  includ- 
ed several  rainy  days,  this  plant,  owned 
and  operated  by  the  Detroit  Asphalt  Pav- 
ing Company,  turned  out  34,336  sq.  yds. 
of  lV4-in.  closed  binder.  Figuring  on  10 
working  days;  this  is  an  average  daily 
output  of  3,433  sq.  yds. 

These  exceptional  output  records,  made 
in  the  regular  course  of  a  paving  opera- 
tion, indicate  the  service  given  by  the 
mixing  plant,  which  was  purchased  by  the 
Detroit  Company  during  1920. 

Because  of  its  compact  arrangement,  the 


Not  only  is  the  plant  capable  of  greatly 
exceeding  its  rated  capacity,  but  it  can  be 
operated  with  a  minimum  force. 

The  Iroquois  1,850-yd.  plant  was  pro- 
duced by  the  Barber  Asphalt  Paving  Com- 
pany's works  at  Buffalo,  and  the  plant  of 
the  Detroit  company  was  one  of  the  first 
of  this  model  made.  Incorporated  were 
many  features  which  make  for  economy 
and  efflciency.  The  plant  is  elevated  to  a 
height  of  8  ft.  above  the  ground  level,  so 
that  ample  room  is  provided  for  teams  or 
motor  trucks  to  load. 


IROQUOIS  SEMI-POKTABLE  ASPHALT  MIXING  PLANT  AS   OPERATED   BY  DETROIT 

ASPHALT  PAVING  COMPANY. 


Iroquois  1,850-yd.  straight-line  plant  was 
selected  to  meet  the  exacting  requirements 
of  the  Detroit  Paving  Company.  Its  rated 
capacity  has  been  consistently  exceeded, 
according  to  officials  of  that  concern. 

The  plant  is  of  the  same  type  as  the 
two  purchased  recently  by  the  City  of 
Philadelphia  and  which  now  also  are  sur- 
passing the  guaranteed  output. 

Although  designed  primarily  as  a  sta- 
tionary plant,  the  Detroit  Company  plant 
can  be  moved  from  one  operation  to  an- 
other with  comparative  ease.  The  whole 
plant  is  on  a  single  frame  and  all  shafts, 
gears  and  other  units  are  held  constantly 
in  line. 


TRADE  LITERATURE 

Valves,  Governors,  Re^gulators,  Etc. — 
Atlas,  Ideal  and  Victor  Reducing  Valves, 
Pump  Governors,  Pressure  Regulators, 
Hot  Water  Tank  Regulators,  Control 
Valves  and  Damper  Regulators  are  de- 
scribed in  Junior  Catalogue  No.  21  just 
published  by  the  Atlas  Valve  Company, 
282  South  Street.  Newark.  N.  J.  This  little 
catalog  of  20  pages  gives  complete  infor- 
mation— illustrates,  describes,  lists  all 
sizes  and  gives  prices.  A  copy  will  be 
sent  free  on  request  to  any  reader  of  this 
publication. 
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WATER  WORKS  SECTION 


PERFORMANCE  OF  THE  DE  LAVAL 
PUMPS  AT  THE  PUMPING  STA- 
TIONS OF  THE  INDIANAPO- 
LIS WATER  COMPANY 

The  Indianapolis  Water  Company  has 
six  pumping  stations,  two  of  which  are 
booster  stations  to  overcome  friction  loss 
in  pipe  lines  and  to  Increase  the  water 
pressure  in  the  eastern  part  of  the  city, 
which  is  relatively  the  highest  part  of  the 
City  of  Indianapolis.  The  pumps  Installed 
In  the  last  eight  years  in  these  stations 
have  been  of  the  DeLaval  type.  These  sta- 
tions are  designated  Fall  Creek,  River- 
side, Washington,  Broad  Ripple,  Booster 
Station  No.  1  and  Booster  Station  No.  2. 
Fall  Creek  Station 

The  entire  water  supply  for  the  Fall 
Creek  Station  is  obtained  from  wells  av- 
eraging 325  ft.  in  depth,  drilled  through 
rock.  At  the  present  time  there  are  12 
wells  in  active  service,  yielding  a  maxi- 
mum daily  supply  of  6  m.  g.  The  supply 
from  each  well  is  obtained  by  means  of 
4  and  5-in.  DeLaval  centrifugal  pumps, 
electrically  driven  by  10  h.  p.  and  15  h.  p. 
motors  located  in  concrete  well  pits.  The 
speed  of  these  pumps  is  1,730  r.  p.  m.  and 
they  are  designed  to  pump  350  gals,  per 
minute  against  a  total  head  of  60  ft.,  with 
an  elBciency  of  62  per  cent.  The  discharge 
pipe  lines  from  these  wells  empty  Into 
a  reservoir  of  1%  m.  g.  capacity.  From 
the  reservoir  the  water  is  pumped  into 
the  distribution  mains  by  means  of  two 
high-pressure  pumps,  each  of  6  m.  g.  daily 
capacity,  the  one  an  Allis-Chalmers  hori- 
zontal cross  compound  condensing  crank 
and  fly  wheel  pumping  engine,  the  other 
a  6  m.  g.  DeLaval  pump  driven  by  a  500 
h.  p.  steam  turbine.  The  DeLaval  pump- 
ing unit  consists  of  two  12-in.  single  stage 
double  suction  horizontal  centrifugal 
pumps.  The  suction  and  discharge  are 
12  ins.  in  diameter,  the  speed  is  1100 
r.  p.  m.,  and  the  pumps  are  designed  to 
pump  4,160  gals,  against  a  gauge  head, 
including  suction  lift,  of  270  ft.,  with  an 
efficiency  of  75  per  cent.  This  unit  was 
placed  In  service  in  January,  1915,  and 
was  started  and  kept  in  constant  opera- 
tion for  30  days  without  stop.  There  has 
been  no  replacements  of  parts  on  this  unit 


or  repairs  since  it  was  installed  in  1915. 

The  booster  pumps  heretofore  referred 
to  are  all  of  the  DeLaval  type.  They  are 
used  in  connection  with  the  Fall  Creek 
pumping  engines  during  "peak"  loads  in 
the  summer  or  at  other  times.  Booster 
No.  1  is  equipped  with  an  8-in.  centrifugal 
pump  purchased  in  June,  1913,  operated 
by  a  75  h.  p.  motor.  The  pump  when 
operated  at  a  speed  of  1120  r.p.m.  delivers 
2.100  gals,  against  a  head  of  88  ft.;  effi- 
ciency 71  per  cent.  Two  DeLaval  pumps 
operated  by  25  h.  p.  motors  are  designed 
to  deliver  1,050  gals,  per  minute  against 
heads  of  between  88  and  98  ft.  Booster 
No.  2  is  equipped  with  two-  DeLaval  12-in. 
centrifugal  single  stage  pumps,  each 
driven  by  a  250  h.  p.  motor.  When  oper- 
ated under  a  speed  of  1760  r.  p.  m.  the 
pumps  will  deliver  4,166  gals,  per  minute 
against  a  head  of  162  ft.;  efficiency  78  per 
cent. 

Riverside  Station 

The  Riverside  Station  is  the  main 
pumping  station  of  the  Indianapolis 
Water  Company  and  is  operated  by  steam 
power.  The  pumping  units  are  as  follows: 

m.g.daily 
capacity 
Hamllton-Rarig  vertical  triple  ex- 
pansion high  duty  pumping  en? 

gine   30 

Snow    vertical    triple    expansion 

high  duty  pumping  engine.  ...  .        20 
DeLaval     steam     turbine    driven 

centrifugal   pump    30 

DeLaval     steam     turbine    driven 

centrifugal  pump   10 

DeLaval  motor  driven  centrifugal 

pump 3 

DeLaval     steam     turbine    driven 

centrifugal  pump   6 

Total 99 

The  main  water  supply  for  this  station 
is  obtained  from  the  filter  plant  through 
a  40-in.  conduit.  The  normal  daily  capac- 
ity of  the  filters  is  30  m.  g.  At  this  sta- 
tion there  are  two  reservoirs,  one  of  5% 
m.  g.  capacity  and  the  other  10  ni.  g., 
which  was  completed  during  the  last 
month  and  will  be  put  in  service  before 
Ji.aii.r7  1.  1922.  At  the  site  of  the  River- 
side Station,  supply  is  also  obtained  from 


232 


MUNICIPAL    AND    COUNTY    ENGINEERING 


Vol.  LXI,  No.  6 


43  deep  wells,  18  of  which  are  air  wells 
operated  by  air  compressors  at  the  central 
station.  The  remaining  25  wells  have 
electrically  driven  DeLaval  pumps  located 
in  concrete  pits  similar  to  those  at  the 
Fall  Creek  Station. 

Turbine  No.  1  at  the  Riverside  Station, 
which  has  a  capacity  of  10  m.  g.  per  day, 
was  installed  in  November,  1911.  The 
speed  of  the  turbine  is  9,000  r.  p.  m.,  the 
pump  speed  is  760  r.  p.  m.  The  pumps 
will  deliver  5,600  gals,  per  minute  against 
a  total  head  of  160  ft.  This  pump  was 
the  first  installation  made  by  the  DeLaval 
Steam  Turbine  Co.  for  direct  pumping 
into  the  distributing  system.  This  unit 
has  been  in  operation  at  least  75  per  cent 
of  the  time  since  it  was  installed,  and 
it  is  subject  to  hard  service  due  to  start- 
ing and  stopping  from  5  to  25  times  per 
day  to  meet  the  demands  of  the  city  on 
fire  pressure.  The  only  replacements 
which  have  been  made  on  this  unit  have 
been  on  the  high  speed  bearings  and  two 
packing  bearings.  The  oil  consumption  is 
about  1  barrel  per  year. 

Unit  No.  2  at  this  station  is  of  6  m.  g. 
capacity  and  was  Installed  in  September, 
1912.  The  speed  of  the  turbine  is  10,700 
r.  p.  m.,  the  pump  speed  is  900  r.  p.  m. 
and  is  designed  to  pump  4,200  gals,  per 
minute  against  a  total  head  of  165  ft.  In 
connection  with  this  unit  there  is  a  motor 
driven  booster  pump  which  is  used  to  in- 
crease the  head  for  fire  pressure  service. 
The  piping  Is  so  arranged  that  the  booster 
pump  may  operate  independent  of  the 
steam  unit  and  will  deliver  3  m.  g.  for 
domestic  service.  This  unit  in  connection 
with  Unit  No.  2  will  deliver  6  m.  g.  under 
fire  pressure  or  9  m.  g.  for  domestic  serv- 
ice. Only  one  high  speed  bearing  has  been 
replaced  on  the  No.  2  unit  since  its  instal- 
lation. 

The  third  DeLaval  unit  was  installed  in 
1920.  It  has  a  capacity  of  30  m.  g.  per 
day.  At  a  speed  of  610  r.  p.  m.  this  pump 
delivers  20.800  gals,  per  minute  against 
a  head,  including  suction,  of  160  ft.  with 
an  efficiency  of  80  per  cent.  It  requires 
1,050  brake  horse  power  to  operate  this 
pump;  the  steam  pressure  at  the  throttle 
Is  175  lbs.  For  domestic  service  It  will 
pump  20.800  gals,  per  minute  against  a 
head  of  160  ft.  With  1-In.  absolute  vacuum 
the  guaranteed  duty  is  130,000.000  ft.  lbs. 
per  1,000  lbs.  of  dry  steam.  Under  2-in. 
absolute  vacuum  the  guaranteed  duty  is 
122,800,000  ft.  lbs.  Increasing  the  speed 
to  735  r.  p.  m.  for  fire  service,  the  pump 
will  deliver  30  m.  g.  against  a  total  head 
of  250  ft.  with  an  efficiency  of  77  per  cent. 
It  requires  1705  brake  horse  power.    The 


guaranteed  duty  under  these  conditions 
and  1-in.  vacuum  is  135,000,000  ft.  lbs.  per 
1,000  lbs.  of  dry  steam  and  with  2-in. 
vacuum,  125,500,000  ft.  lbs. 

The  above  data  are  contract  provisions. 
All  tests  of  DeLaval  pumps  in  Indiana- 
polis have  exceeded  the  guaranteed  duty 
by  from  2,000,000  to  5,000,000  ft.  lbs. 

Washington  Station 

At  the  Washington  Street  Station  there 
are  three  4-stage  DeLaval  pumps,  each 
pump  driven  by  two  American  Water  Tur- 
bines. Each  unit  has  a  capacity  of  5  m.  g. 
per  day  under  a  total  head  of  300  ft.  These 
units  are  operated  24  hours  per  day.  The 
only  replacements  which  have  been  made 
have  been  one  set  of  wearing  rings  and 
two  thrust  bearings.  These  pumps  require 
two  barrels  of  oil  per  year  for  lubrication. 
Broad  Rip-pie  Station 

This  station  *is  operated  during  the 
summer  months  to  give  additional  pres- 
sure during  sprinkling  hours.  It  is 
equipped  with  one  DeLaval  2-stage  5-in. 
single  suction  horizontal  type  centrifugal 
pump  operated  by  60  h.  p.  motor.  This 
pump  will  deliver  550  U.  S.  gals,  against  a 
head  of  230  ft.;  efficiency  60  per  cent. 

The  Indianapolis  Water  Company  has 
purchased  and  will  install  within  the  next 
month  a  DeLaval  steam  turbine  driven 
boiler  feed  pump. 

The  satisfactory  service  which  the 
DeLaval  pumps  have  given,  the  efficien- 
cies of  these  units,  especially  the  pumps 
of  larger  capacities,  the  small  number  of 
replacements  of  parts  which  have  been  re- 
quired on  the  older  pumps  since  they  were 
Installed,  the  relatively  quiet  ruhning  of 
the  Helical  reduction  gears,  the  familiar- 
ity of  the  engineers  with  the  operation  of 
the  DeLaval  pumps,  the  absence  of  water 
hammer  in  the  force  mains,  all  have  been 
factors  which  have  led  to  the  purchase 
of  DeLaval  centrifugal  pumps  by  the  Indi- 
anapolis Water  Company. 

The  pumping  units  have  been  installed 
under  the  direction  of  B.  J.  T.  Jeup,  Chief 
Engineer,  Wm.  Curtis  Mabee.  Assistant 
Chief  Engineer,  and  T.  C.  M.  Mauch,  the 
Superintendent  of  the  pumping  stations 
of  the  Indianapolis  Water  Company. 


WACO  WATER  WORKS  BURNS 
FUEL  OIL  UNDER  BOILERS 

To  the  Editor: 

We  have  Just  completed  our  Installa- 
tion for  the  burning  of  fuel  oil  under  our 
boilers.  There  will  be  quite  a  saving  be- 
tween   this   and   the   burning   of   coal   or 
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lignite,  we  have  been  burning  in  the  past, 
past. 

We  liave  paid  a  price  for  lignite  |4.26 
In  tiie  bin.  Today  I  closed  a  contract  for 
fuel  oil  for  one  year  at  $1.35  a  barrel, 
f.  o.  b.  plant. 

Taliing  these  two  figures  for  coal  and 
oil  and  we  save  possibly  $35  per  day,  or 
rather  $1,000  per  month.    We  were  burn- 
ing about  20  tons  of  lignite  a  day  against 
25  barrels  of  oil,  besides  saving  the  sal- 
ary of  one  fireman,  which  is  $110  a  month. 
You  can  readily  see  the  advantage  in  re- 
gard to  saving  in  the  burning  of  oil. 
Very  truly  yours, 
E.  L.  Fulkerson,  Superintendent 
Waco  City  Water  Works, 

Waco,  Texas. 
October  5,  1921. 


THE  CHLORINATION  OF  NEW  ENG- 
LAND WATER  SUPPLIES 

By  William  J.  Orchard,  of  Wallace  d  Tiernan 
Co.,  Inc.,  Newark,  N,  J, 

At  present  1996  communities  in  the 
United  States  chlorinate  water  or  sewage 
or  both  with  Liquid  Chlorine.  Only  128 
or  6  per  cent  of  these  are  in  New  England. 
Twelve  are  treating  sewage,  leaving  but 
116  New  England  communities  chlorinat- 
ing drinking  water.  Nearly  half,  43  per 
cent,  of  these  are  in  Connecticut  where  51 
communities  used  Liquid  Chlorine  to  safe- 
guard their  water  supplies,  24  are  in 
Maine,  18  are  in  New  Hampshire,  11  in 
Rhode  Island,  Massachusetts  has  9,  while 
Vermont  has  3  communities  using  Liquid 
Chlorine  for  their  water  supplies. 

Scoring  the  states  in  this  country  in  ac- 
cordance with  the  number  of  communities 
using  Liquid  Chlorine  and  starting  with 
New  York  in  first  place  with  254  and  end- 
ing with  Nevada  in  48th  place  with  but 
one  lone  chlorinating  community  we  find 
Connecticut  stands  11th,  Maine  25th,  New 
Hampshire  30th,  Rhode  Island  36th,  Mas- 
sachusetts, 41st,  and  Vermont,  47th. 

A  manufacturer  of  chlorinating  equip- 
ment naturally  asks:  Why  this  relatively 
small  number  of  communities  using 
Liquid  Chlorine  in  certain  sections  of 
New  England? 

Now,  in  trying  to  answer  that  question, 
the  speaker  appreciates  that  he  is  skating 
on  thin  ice — dangerously  near  a  deep  hole 
labeled  "The  Johnsonian  Controversy," 
and  caution  dictates  that  he  skate  the 
other  way. 

But  it  is  a  fact  that  there  is  more  resis- 
tance to  the  chlorination  of  drinking 
water  in  New  England  than  in  any  other 


section  of  the  country.  Some  of  this  is 
due  to  a  firm,  honest  conviction  in  the 
purity  and  safety  of  unsterllized  water 
supplies — some  of  this  Is  due  to  complete 
deep  rooted  faith  in  the  absolute  efficacy 
of  storage  and  water  shed  patrol — but, 
in  the  speaker's  opinion,  the  principle 
cause  for  this  resistance  to  chlorination 
in  New  England  is  the  marked  aversion 
found  in  some  quarters  to  the  application 
of  chemicals  in  any  form  to  drinking 
water.  It  matters  not  if,  as  in  the  case 
of  sterilization,  a  barrel  full  of  chlorine 
will  suffice  for  a  Woolworth  building  filled 
with  water.  The  objection  is  to  the  ap- 
plication of  chemicals  in  any  form — no 
matter  what  the  chemicals  may  be.  This 
attitude  was  clearly  expressed  by  one  of 
New  England's  most  prominent  engineers 
who  said  to  the  speaker  "Up  here  we 
don't  want  medicated  waters." 

We  do  not  agree  with  the  opponents  of 
chemical  treatment  but  we  have  absolute- 
ly no  doubt  of  their  sincerity.  We  can 
only  hope  that  they  will  believe  that  the 
rest  of  us  are  equally  sincere  as  we  try 
to  persuade  them  to  change  their  minds. 

Boston,  for  instance — or  rather  the 
metropolitan  district — is  the  only  large 
community  west  of  the  Rockies  that  does 
not  chlorinate  its  water  supply  as  an 
added  precaution. 

But  Boston  points  to  its  low  typhoid 
records  with  justifiable  pride,  and  takes 
the  stand  that  perhaps  other  cities  have 
to  chlorinate  their  water  supplies  to  ol)- 
tain  low  typhoid  rates,  but  Boston  can 
get  a  low  typhoid  rate  without  chlorina- 
tion, so  "Why  put  chemicals  in  the 
water?" 

Of  course  then  comes  the  question  of 
the  potential  danger  of  an  untreated  sup- 
ply, especially  where  reservoirs  are  easy 
of  access,  but  here  again  we  approach  the 
controversial  and  turn  the  page  for  such 
is  not  the  purpose  of  this  paper.  But,  as 
though  to  compensate  for  some  of  its 
seeming  neglect  of  the  manufacturers  of 
chlorine  and  chlorine  control  apparatus. 
New  England  has  made  many  contribu- 
tions to  the  development  of  the  process  of 
chlorination. 

As  time  brings  to  light  more  facts  con- 
cerning its  nativity,  it  seems  more  and 
more  likely  that  the  experimental  work 
of  Sedgwick  and  Phelps  at  the  Massachu- 
setts Institute  of  Technology  in  Boston  a 
score  of  years  ago  was  the  corner  stone  of 
our  present  practice  in  the  Chlorination 
of  Water  Supplies. 

It  was  at  Torrington,  Connecticut,  that 
Tiernan — then  struggling  with  Wallace  in 
the  development  of  a  practical  ozone  gen- 
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erator  for  the  sterilization  of  water — 
worked  with  Phelps  in  checking  a  water- 
borne  epidemic,  made  use  of  bleaching 
powder  to  sterilize  the  water  supply  and 
caused  them  to  transfer  their  energies 
from  ozonation  to  chlorination.  It  was  at 
Stamford,  Conn.,  that  the  first  automatic 
chlorine  control  apparatus  was  developed, 
thanks  to  the  patience  and  co-operation 
of  the  late  and  highly  esteemed  manager 
of  the  Stamford  Water  Company — Mr.  E. 
L.  Hatch,  one  of  the  earliest  and  always 
one  of  the  staunchest  supporters  of  chlor- 
ination. 

The  first  recorded  reduction  in  color  ob- 
tained by  treating  water  with  chlorine  was 
secured  at  Branford,  Conn.,  by  Minor,  of 
the  New  Haven  Water  Company  where, 
under  his  patronage  and  with  his  keen 
interest,  an  entirely  new  type  of  equip- 
ment, that  holds  great  promise,  has  been 
under  test  for  nearly  a  year.  It  was  at 
Exeter,  N.  H..  that  Weston  first  intro- 
duced liquid  chlorine  to  water  before  the 
coagulant  in  order  to  reduce  alum  require- 
ments— a  procedure  that  has  now  been 
adopted  with  success  by  many  operators. 
And  at  the  Abattoir  at  Brighton,  Mass., 
Liquid  Chlorine  was  first  used  to  sterilize 
wash  water  used  about  the  packing  plant 
— a  procedure  that  is  now  universal  in 
the  packing  Industry.  At  Waterburj*, 
Conn.,  the  Y.  M.  C.  A.  was  one  of  the  very 
first  to  use  Liquid  Chlorine  to  sterilize 
swimming  pool  water. 

So  you  see  New  England  has  a  consid- 
erable responsibility  for  the  position  in 
which  the  process  of  chlorination  now 
finds  itself  and  has  contributed  almost  as 
much  to  this  as  it  has  to  other  develop- 
ments in  the  field  of  sanitation. 

There  Is  much  that  New  England  still 
can  do.  We  seem  to  be  at  a  turn  in  the 
road  where  new  standards  of  water  are 
to  be  developed  or  else  new  interpreta- 
tions placed  on  existing  standards.  With 
the  increased  attention  being  given  to  the 
chemistry  of  colloids  and  to  the  electroly- 
tic dissociation  theory  as  exemplified  by 
the  interest  in  Hydrogen  Ion  concentra- 
tion, chlorination  presents  a  wide  field  for 
study.  And  in  that  study  the  whole- 
hearted assistance  of  all  New  England 
water  works  men  is  needed. 

In  New  England,  more  than  in  all  the 
rest  of  the  country,  are  located  the  men 
who,  since  the  late  eighties,  have  guided 
the  development  of  water  treatment  to 
its  present  stage.  Their  help  is  needed  in 
the  developments  that  are  to  come.  That 
help  will  speed  the  day  of  arriving  at  a 
proper  appreciation  of  the  merits  of  vari- 
ous modes  of  water  supply  protection. 


The  foregoing  is  from  a  paper  presented 
by  Mr.  Orchard  before  a  recent  meeting 
of  the  New  England  Water  Works  Asso- 
ciation. 


OPERATING  AND  NEW  CONSTRUC- 
TIONAL FEATURES  OF  BALTI- 
MORE WATER  WORKS 

By  James  W.  Armstrong,  Filtration  Engineer, 

Baltimore  Water  Department,  Hillen 

Road,  Baltinwre,  Md. 

Baltimore  is  at  present  dependent  for 
its  water  supply  upon  the  Gunpowder 
River,  a  relatively  small  stream,  whose 
flow  is  sometimes  less  than  the  city's  re- 
quirements for  water,  but  from  a  sanitary 
point  of  view  it  is  more  fortunate  than 
many  cities,  whose  supply  is  taken  from 
streams  too  large  to  warrant  any  kind  of 
sanitary  control. 

Water  Shed  Control 

The  Gunpowder  Watershed,  comprising 
306  square  miles,  lies  almost  wholly  with- 
in Baltimore  County,  Maryland,  only  a 
small  area  near  its  source  lying  in  Penn- 
sylvania. It  is  thus  possible  to  have  un- 
der fairly  close  supervision  the  activities 
of  the  entire  watershed,  and  to  control 
absolutely  all  streams  for  a  considerable 
distance  above  the  city.  The  department 
believes,  that  as  far  as  possible,  it  should 
control  its  entire  water  supply  from  the 
time  it  is  given  up  by  the  clouds  until  it 
is  drawn  from  the  pipes  for  use. 

Obviously  complete  control  in  a  thickly 
settled  area  is  not  possible,  but  very  much 
has  been  done  in  the  past  few  years  to 
prevent  contamination  of  the  city's  water 
supply.  First — by  the  purchase  of  land 
along  the  streams.  The  city  now  owns 
between  2,000  and  3,000  acres  of  land,  and 
when  the  new  improvements  are  complet- 
ed will  own  5,000  or  more  acres,  and  will 
have  absolute  control  of  both  banks  of  the 
river  as  far  north  as  Phoenix,  which  lies 
about  19  miles  north  of  Baltimore.  Sec- 
ond— by  moral  suasion,  an  effective  meth- 
od of  water  purification  not  usually  de- 
scribed in  technical  papers,  but  neverthe- 
less, one  that  should  receive  more  atten- 
tion from  those  in  charge  of  the  water 
supply  of  cities. 

For  years  Baltimore  has  had  an  inspec- 
tor who  has  systematically  visited  every 
premise  on  the  Watershed,  and  by  good 
natured  persistence  has  been  the  means 
of  getting  rid  of  the  worst  sources  of 
pollution.  His  policy  has  been  to  lay  be- 
fore the  people  the  importance  of  pure 
water  supply.  Most  of  them  see  the  point, 
and  many  have  been  willing  to  spend  a 
considerable  amount  of  money  to  eliml- 
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nnte  sources  of  pollution.  Probably  the 
most  tffectlve  work  has  been  done  In 
suporvising  and  preventing  the  spread  of 
typlioid  fever.  Evei-y  case  is  reported  by 
tl\e  State  Board  of  Health  to  the  Depart- 
ment, and  the  inspector  at  once  visits 
the  premises  to  see  that  there  is  no  possi- 
bility of  contaminating  the  water  supply. 
The  necessary  sanitary  instructions  for 
care  of  the  patient  are  given,  and  disin- 
fectants are  supplied.  The  inspector  does 
not  drop  the  case  with  a  single  visit  but 
follows  it  to  a  conclusion.  In  this  way 
everything  possible  is  done  to  free  the 
water  supply  from  a  suspicion  of  typhoid. 
Forestration 

Baltimore  County  is  full  of  hills.  Many 
of  them  are  covered  with  clay  which  at 
times  of  heavy  freshets  is  washed  into 
the  river,  making  the  water  very  turbid. 
On  one  occasion  it  reached  Montebello 
Filters  with  a  turbidity  of  over  5,000,  and 
it  frequently  exceeds  1,000.  Such  water 
is  diflicult  and  costly  to  treat. 

In  order  to  prevent  the  washing  of  the 
soil  and  to  retain  as  much  water  in  the 
earth  as  possible,  the  Department  aims  to 
cover  all  ground  with  grass  or  timber. 
They  have  already  planted  over  a  million 
trees,  mostly  white  pine  and  spruce,  and 
as  soon  as  the  new  improvements  are  com- 
pleted, they  propose  to  continue  the  plant- 
ings over  most  of  the  ground  owned  by 
the  city. 

Need  of  Greater  Supply 

During  the  year  1910,  there  were  6  con- 
secutive months  when  the  flow  of  the 
Gunpowder  River  was  less  than  75  million 
gallons  per  day,  and  there  was  one  month 
when  it  dropped  as  low  as  54  million  gal- 
lons per  day.  The  recurrence  of  such  a 
condition  at  the  present,  when,  the  daily 
consumption  is  between  90  and  100  million 
gallons,  would  prove  a  calamity  to  the 
city,  as  it  is  not  possible  on  account  of 
the  extremely  high  suction  lift  imposed 
upon  the  pumps,  to  withdraw  water  much 
below  the  existing  level. 

For  a  number  of  years  the  engineers  of 
the  water  department  have  had  a  very 
keen  realization  of  the  situation  confront- 
ing the  city,  and  in  their  effort  to  find  a 
solution  of  the  problem,  have  investigated 
every  source  of  supply  from  the  Susque- 
hanna to  the  Potomac. 

It  seemed  best  to  develop  the  Gunpow- 
der River,  the  existing  source  of  supply, 
to  its  ultimate  possibility  before  going 
to  other  sources.  Accordingly,  it  was 
planned  to  create  a  large  impounding  res- 
ervoir at  Loch  Raven  by  raising  the  ex- 
isting dam  from  elevation  188  to  240,  a 
distance  of   52   ft.     Raising  Loch   Raven 


reservoir  52  ft.  would  permit  Montebello 
Filters  to  be  f(>d  by  gravity,  but  in  order 
to  do  so,  the  existing  tunnel  would  have 
to  be  relined  or  a  new  one  built. 

In  order  to  use  the  existing  tunnel  and 
pumping  station,  a  plan  was  adopted  of 
building  a  balancing  reservoir  near  Loch 
Raven,  which  increased  the  head  on  the 
tunnel  about  8  ft.,  and  offers  a  satisfac- 
tory means  of  equalizing  the  flow  of  water 
admitted  from  Loch  Raven.  This  work 
is  now  under  construction,  and  will  cost 
at  contract  prices  based  upon  estimated 
quantities  about  $50,000. 

Loch  Kouen  Dam 

The  first  step  toward  carrying  out  the 
new  improvements  was  taken  in  March, 
1921,  when  a  contract  was  awarded  for 
tlte  raising  of  Loch  Raven  Dam  52  ft 
Fortunately,  the  old  dam  had  been  built 
with  foundations  fully  able  to  carry  the 
new  structure.  When  completed,  the  new 
dam  will  have  an  over  all  length  of  637 
ft.,  an  ogee  spillway  section  288  ft.  long, 
and  will  contain  about  40,000  cu.  yds.  of 
concrete.  The  gravity  type  of  dam  was 
selected  Instead  of  the  hollow  or  Ambur- 
son  type,  as  offering  greater  security 
against  the  action  of  frost  and  ice,  ex- 
tending over  a  long  term  of  years,  and  as 
providing  a  better  means  of  raising  to  a 
higher  elevation  at  some  future  date. 

A  feature  that  complicated  construction, 
was  the  necessity  of  providing  an  addi- 
tional gate  chamber  as  a  terminal  for  a 
new  tunnel,  which  it  will  be  neecssary  to 
build  before  Montebello  Filters  can  be  fed 
by  gravity. 

Impounding  Reservoir 

The  raising  of  Loch  Raven  Dam  will 
form  a  reservoir  covering  an  area  of  2,390 
acrse,  and  having  a  capacity  of  about  23 
billion  gallons.  It  will  extent  north  as 
far  as  Phoenix,  and  will  necessitate  aban- 
doniiig  the  cotton  mills  at  that  place.  It 
will  practically  wipe  out  the  picturesque 
village  of  Warren,  and  the  mills  of  the 
Warren  Manufacturing  Company. 

About  6  miles  of  county  road  and  2  or  3 
large  highway  bridges  will  have  to  be 
built  in  order  to  replace  those  destroyed 
by  flooding. 

A  large  force  of  men  have  been  engaged 
in    cutting   timber   from   the  area   to   be 
flooded  since  April,  1920,  and  considerable 
work  still  remains  to  be  done. 
Loch  Raven  Tunnel 

Water  is  conveyed  from  Loch  Raven  to 
Montebello  Filters  through  about  %  mile 
of  10  ft.  cement  lined  steel  pipe,  and  6V^ 
miles  of  12  ft.  tunnel  cut  through  solid 
rock.  Some  portions  of  the  tunnel  are 
unlined,   some  are  lined   with  brick,  and 
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others,  the  weakest  portions,  were  relined 
with  reinforced  concrete  in  1914.  Tests 
made  last  December  revealed  the  fact  that 
the  tunnel  leaked  badly  at  2  points,  under 
pressures  far  below  that  which  would  be 
put  upon  it  by  the  water  impounded  back 
of  the  new  dam. 

The  weakness  of  the  existing  tunnel 
makes  it  very  desirable  to  do  one  of  two 
things;  either  to  reline  it  with  reinforced 
concrete,  or  to  build  a  new  one.  On  ac- 
count of  the  large  volume  of  water  con- 
sumed, it  is  impracticable  to  shut  down 
the  tunnel  long  enough  at  one  time  to  do 
the  relining. 

A  new  tunnel  is  eminently  desirable, 
and  could  probably  be  built  for  about 
$4,000,000.  Such  a  tunnel  would  insure 
the  safety  of  the  city's  water  supply, 
would  permit  the  relining  of  the  old  tun- 
nel, would  permit  the  filters  to  be  sup- 
plied directly  by  gravity,  would  effect  a 
saving  at  the  present  time  of  over  $100,000 
a  year  for  power,  and  would  provide  a 
greater  impounding  reservoir  without  re- 
sorting to  pumping,  as  the  friction  losses 
between  Loch  Raven  and  Montebello 
would  be  reduced  four-fold. 

The  cost  of  a  new  tunnel  at  the  present 
time,  however,  is  prohibitive,  and  in  order 
to  use  the  tunnel  as  it  exists  today  and  to 
insure  it  against  pressure  of  water  back 
of  the  dam,  and  to  permit  adequate  control 
of  the  water  being  withdrawn  by  the 
pumps,  some  means  had  to  be  provided  for 
its  proper  regulation. 

Balancing  Reservoir 

A  knowledge  of  operating  conditions 
is  essential  to  an  understanding  of  the 
new  balancing  reservoir  now  under  con- 
struction. The  pumps  at  Montebello  are 
set  in  a  pit  24  ft.  below  the  ground,  and 
have  their  center  line  about  5  ft.  above 
the  normal  water  suiface  at  Loch  Haven. 
Friction  losses  between  Loch  Eaven  and 
Montebello  lower  the  water  level  in  the 
suction  well,  a  further  distance  of  from 
3  to  9  ft.  The  present  method  of  opera- 
tion is  to  open  wide  all  Loch  Raven  gate 
valves,  and  to  control  the  flow  of  water 
by  means  of  the  pumps  at  Montebello. 

If,  however,  the  water  level  at  Loch 
Raven  should  be  raised  52  ft.,  as  it  will 
be  on  completion  of  the  new  improve- 
ments, it  would  be  impossible  to  open  the 
gates  at  the  dam,  without  subjecting  the 
tunnel  to  the  full  hydrostatic  pressure  of 
the  water  back  of  the  dam,  and  it  would 
be  impossible  to  control,  with  sufficient 
accuracy,  the  flow  of  water  by  means  of 
the  gates  at  Loch  Raven,  as  too  wide  an 
opening  would  subject  the  tunnel  to  pres- 
sure, or  too  small  an  opening  would  cause 


the  pumps  to  lose  suction.  It  was,  there- 
fore, determined  to  obviate  this  difficulty 
by  converting  an  old  quarry  pond  located 
over  the  tunnel  near  Loch  Raven,  at  a 
point  where  leakage  occurred  during  the 
test  made  last  December,  into  a  small  bal- 
ancing reservoir  whose  water  surface  will 
be  maintained  at  elevation  200. 

A  shaft  sunk  to  an  intersection  with  the 
tunnel  through  this  reservoir.  Will  thus 
permit  water  to  flow  freely  in  and  out, 
and  it  is  obvious  that  if  it  is  admitted 
from  Loch  Raven,  whose  surface  is  30  ft. 
above  that  of  the  balancing  reservoir,  at 
a  rate  greater  than  that  required  by  the 
pumps,  the  excess  will  pass  over  a  spill- 
way into  a  nearby  stream,  and  the  tunnel 
will  be  relieved  of  pressure. 

If  the  reverse  condition  holds,  and  the 
pumps  should  require  more  water  than 
was  being  supplied,  the  deficiency  will  be 
taken  from  the  balancing  reservoir,  and 
there  will  be  no  danger  of  the  pumps  los- 
ing suction. 

While  the  primary  purpose  of  building 
the  balancing  reservoir  was  to  obtain  a 
means  of  controlling  the  flow  of  water, 
that  would  permit  the  use  of  the  old  tun- 
nel- without  subjecting  it  to  pressure,  and 
to  utilize  the  present  pumping  station,  it 
further  serves  the  purpose  of  reducing 
the  suction  lift  of  the  pumps  8  ft.,  thereby 
effecting  a  saving  of  about  20  per  cent  of 
the  total  cost  for  power. 

The  balancing  reservoir  will  have  a  ca- 
pacity of  about  10,000,000  gals,  in  the  up- 
per 5  ft,  and  will  be  formed  by  building 
an  earth  dam  across  a  ravine.  It  will 
have  a  crest  of  15  ft.  wide  and  a  3  to  1 
slope  on  the  upstream  face,  and  2  to  1  on 
the  downstream  face.  It  will  be  built 
without  cere  wall,  but  will  have  a  toe  wall 
extending  to  rock  and  will  be  faced  with 
concrete. 

Surge  Tank 

Power  for  operating  the  pumps  is  trans- 
mitted through  underground  cables,  from 
the  Monument  Street  Power  House,  where 
connection  can  be  made  either  with  the 
transmission  lines  from  McCall's  Ferry 
Hydro-Electric  Plant,  or  from  any  of  the 
large  generating  stations  owned  by  the 
Consolidated  Gas  &  Electric  Co.  One  of 
the  difficulties  of  operating  the  pumping 
station  with  power  received  over  long  dis- 
tance lines,  is  that  there  are  occasional 
interruptions  in  the  service.  If  power 
goes  off  the  line  for  a  single  instant,  all 
the  pumps  are  automatically  thrown  out 
of  service,  and  the  sudden  stopping  of 
pumps  causes  water  hammer  due  to  the 
sudden  checking  of  a  column  of  water  7 
miles  long,  and  12  ft.  in  diameter. 
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RepairTime 

Send  in  your  Tap- 
ping Machine  for 
repair  this  month— 
don't  wait  until  you 
need  it.  MUELLER 
can  give  you  quick 
service— iVoMT. 

Mueller 

"B"  TAPPING 
MACHINE 

here  illustrated,  embod- 
ies all  the  new  Mueller 
improvements.  It  will 
tap  and  insert  corpor- 
ation cocks  Irom  '/a  •  to  1 ' 
—  and  \vill  tap  only  up 
to  2  . 

Detailed  descriptions 
and  prices  on  request. 
Don't  neglect  sending 
in  your  old  machine 
lor  repairs— right  a^Af  ay. 

H.MUELLER  MFC  CO.. 
Decatur.  Illinois 

■Water,  Plumbing,  &  Gas 
Brass  Goods  &  Tools 

New   York   Cily.  H5    W.  301h   Si. 

Phone  Walkins  SSt? 

San  Francisco.   635  Mission  St, 

Phone  Su(ter3577 

Sarnla.  Ontario,  Canada 

Mueller  Metal*  Co,,  Port  Huron. 
Mich.,  Makers  of  "Red  Tip"  Brass 
Rod;  Brass  and  Copper  Xubing; 
Forgings  and  Castings  in  Brass, 
Bronze  and  Alumiifum;  Die  Cast- 
ings inWhite  Melal  and  Aluminum; 
also  Screw  Machined  Products. 
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Fortunately,  the  enclosed  shaft  forming 
the  suction  well  is  amply  strong  and  has 
a  great  air  cushion  to  help  withstand  the 
water  hammer.  It  Is  believed,  however, 
that  it  would  be  much  safer  if  the  shock 
I  could  be  avoided,  and  in  order  to  overcome 
!  this,  a  shaft  is  to  be  sunk  intersecting 
the  tunnel  line  just  before  the  pumping 
station  is  reached.  The  top  of  this  shaft 
will  be  left  open  at  elevation  200.5  or 
just  V2  ft.  above  the  level  of  the  spillway 
of  the  dam  at  the  balancing  reservoir.  In 
case  of  a  surging  of  water  in  the  tunnel, 
it  will  simply  overflow  this  shaft  and  dis- 
charge into  the  washwater  reservoir  at 
Montebello. 

Low  Lift  Pumping  Station — Economy  of 
Motor  Driven  Centrifugal  Pumps 

The  lo-w  lift  pumping  station  is  located 
at  Montebello,  is  circular  in  form  and 
36  ft.  in  diameter.  The  pumps  are  ar- 
ranged radially  around  a  closed  suction 
well  16  ft.  in  diameter,  which  forms  the 
terminus  of  the  Loch  Raven  Tunnel.  They 
discharge  into  a  6V4  ft.  concrete  conduit 
formed  in  the  foundation  wall  of  the  build- 
ing. 

There  are  5  different  pumping  units 
which  operate  against  a  total  head  of 
about  40  ft.  The  combined  capacity  of 
the  pumps  is  about  240  million  gallons 
per  day,  but  the  different  units  vary  in 
Capacity,  and  advantage  is  taken  of  this 
fact  to  secure  the  most  economical  com- 
bination necessary  for  the  required  vol- 
ume of  water.  The  pumps  are  operated 
by  3-phase,  25-cycle,  500-volt  induction 
motors,  ranging  .from  275  to  600  horse 
.  power.  The  power  supplied  to  each  motor 
Is  registered  by  a  graphic  watt  meter. 

An  interesting  feature  of  operating  rec- 
■  ord  is  the  low  cost  for  labor  as  shown 
during  the  past  6  years.  The  station  is 
operated  by  3  shifts  of  S  hours  each,  and 
never,  since  the  plant  was  put  in  service, 
has  more  than  one  man  been  employed  on 
a  shift.  The  small  number  of  attendants 
required  'to  care  for  motor  driven  centri- 
fugal pumps  is  sometimes  lost  sight  of  in 
comparing  the  economy  of  different  types 
of  pumping  machinery. 

Chemical  Treatment 

As  it  is  impossible  to  get  a  railway  sid- 
ing at  the  Filter  plant,  all  chemicals  are 
transported  by  truck  from  the  B.  &  O. 
siding,  which  is  approximately  two  miles 
away.  On  reaching  the  plant  both  lime 
and  alum  are  passed  through  a  small 
'  crusher  and  elevated  by  means  of  a  bucket 
conveyor  into  overhead  bins,  which  are 
capable  of  holding  something  over  1,500,- 
000  lbs.  From  these  bins  the  chemicals 
are  drawn  by  gravity  into  buckets  which 


are  pushed  along  over-head  trolley  tracks, 
to  the  dissolving  boxes,  where  they  are 
put  in  solution  and  prepared  for  addition 
to  the  water. 

A  96x48  in.  Venturi  Meter  placed  be- 
tween the  pumping  station  and  the  filters 
is  used  as  a  means  of  determining  the 
rate  of  applying  chemicals.  The  chemi- 
cals were  automatically  controlled  at  first, 
but  as  the  pumping  rates  vary  by  fixed 
amounts,  it  was  found  to  be  less  trouble 
to  operate  the  feed  controllers  manually, 
and  the  automatic  features  were  aban- 
doned. 

Mixing  and  Coagulating  Basins 

After  the  application  of  the  alum  to  the 
water,  it  passed  backward  and  forward 
through  the  mixing  basin  where  it  is 
thoroughly  incorporated  with  the  water. 
The  basin  is  constructed  with  baflles  of 
the  around-the-end  type,  which  are  instru- 
mental in  securing  a  large  well  formed 
floe  which  settles  out  readily  in  the  co- 
agulating basins.  There  are  two  coagulat- 
ing or  settling  basins,  each  of  which  has 
a  capacity  of  about  8,000,000  gals.,  and, 
figured  on  displacement,  they  have  a  nor- 
mal capacity  of  about  3  hours.  From  90 
to  95  per  cent  of  the  sediment  is  removed 
from  the  water  andy  settled  out  in  these 
basins. 

Filters 

Montebello  Filters  are  of  the  mechani- 
cal or  rapid  sand  type,  and  consist  of  32 
separate  units,  each  having  a  daily  ca- 
pacity of  4,000,000  gals,  or  a  total  capacity 
of  128,000,000  gals.  - 

They  are  situated  in  surroundings  of 
more  than  ordinary  beauty,  and  the  plant 
is  housed  in  red  brick  buildings,  covered 
with  green  tile  roof. 

The  filters  are  located  above  basins 
which  are  directly  connected  with  the 
Filtered  Water  Reservoirs,  all  of  which 
have  a  combined  capacity  of  a  little  over 
17,000,000  gals.  While  the  capacity  of 
these  basins  is  relatively  small,  their 
value  has  been  demonstrated  many  times, 
as  we  have  been  able  to  shut  down  the 
plant  for  short  intervals  without  inter- 
rupting the  supply.  The  application  of 
liquid  chlorine  to  the  water  as  it  enters 
the  Filtered  Water  Reservoir  is  the  last 
step  in  the  process  of  purification. 
New  Filters 

During  the  summer  of  1919,  the  filters 
were  taxed  to  the  utmost,  and  if  money 
had  been  available  at  that  time,  a  new 
plant  in  all  probability  would  be  a  reality 
today.  But,  due  to  a  careful  and  syste- 
matic conservation  plan,  and  to  decreased 
use  for  manufacturing  purposes,  the  water 
consumption  has  been  reduced  to  such  a 
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De  Laval 

Pumps  Supply  the  Nation's  Water 


DE  LAVAL  centrifugal  pumps  handle  approximately  2,000,000,000 
gals,  per  day  of  the  water  used  by  American  municipalities. 

The  city  of  Toledo  has  recently  installed  a  30  million  gallon  per  day 
geared  steam  turbine  pumping  unit  to  operate  under  a  maximum  of  192 
ft.  head,  as  shown  in  the  accompanying  photograph.  This  installation 
has  been  highly  successful  and  the  duty  guarantees  were  exceeded  by  an 
ample  margin  on  the  official  test. 

The  steady  trend  toward  De  Laval  steam  turbine  driven  centrifugal 
pumps  for*  American  municipalities  is  due  to  one  great  fact,  viz:  that 

Water  is  handled  at  less  total  cost  by  De  Laval  Pumps  than  by  any  other  means. 
You  can  satisfy  yourself  as  to  this  fact  by  investigating  installations  of  De  Laval 
Pumps  in  leading  cities,  such  as  Pittsburgh,  Cleveland,  St.  Louis,  Montreal, 
Toronto,  Philadelphia,  etc. 

We  will  gladly  supply  further  information  or  submit  estimates  and  guarantees  on 
apparatus  to  meet  your  requirements.     Ask  for  Catalog  W-92. 

De  LaiVcil 

STEAM  TURBINE  CO. 

TRENTON,  NEW  JERSEY 
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point  that  the  design  of  a  filter  plant  can 
be  postponed  until  the  more  urgent  need 
of  a  greater  supply  can  be  met 

Tentative  plans  for  the  new  filters,  in- 
volving a  completely  equipped  plant  have 
been  made.  They  contemplate  a  number 
of  new  features,  among  them  a  plant  for 
the  manufacture  of  alum.  The  new  struc- 
tures will  be  built  on  ground  acquired  for 
the  purpose,  adjacent  to  the  present  plant 
on  the  opposite  side  of  Hillen  Road.  It 
is  expected  that  before  long,  the  new  plans 
will  be  worked  out  in  brick  and  concrete. 

The  foregoing  paper  by  Mr.  Armstrong 
was  presented  at  the  1921  annual  meeting 
of  the  American  Society  for  Municipal 
Improvements. 


MUNICIPAL     HYDRO     ELECTRIC 

PLANT  AT  FORT  DODGE,  lA., 

EARNS  12%  NET 

By  R.   E.  McDonnell,  of  Burns  d   McDonnell, 

Consulting  Engineers  :  Interstate  Bldg., 

Kansas  City,  Mo. 

(Editor's  Note: — About  4  years  ago 
Burns  &  McDonnell  designed  a  municipal 
hydro-electrio  plant  on  the  Des  Moines 
River  for  the  City  of  Fort  Dodge,  Iowa. 
In  conducting  the  bond  campaign  for  the 
funds  for  the  construction,  the  engineers 
stated  publicly  that  the  investment  would 
be  sound  financially  and  should  yield  a 
net  return  to  the  city,  on  the  investment, 
of  about  10  per  cent.  After  4  years  of 
operation,  an  analysis  has  been  made  of 
the  operating  expenses,  cost,  etc.,  and  it 
is  found  that  the  project  has  a  gross  re- 
turn of  30  per  cent  and  a  net  return,  above 
operating  expenses,  interest  on  the  bonds, 
deprecirtion  r.nd  sinking  fund  of  12.18  per 
cent.     The  lake  impounded  above  the  dam 


is  also  utilized  as  a  pleasure  resort,  many 
summer  cottages  being  built  on  the  bluffs 
of  the  river  where  motor  boating,  fishing 
and  bathing  are  enjoyed.) 

Cities  do  not  always  leave  their  unde- 
veloped resources  to  be  handled  by  private 
companies  who  make  excellent  profits  out 
of  the  development.  Fort  Dodge,  Iowa, 
4  years  ago,  voted  bonds  and  built  its  own 
municipal  hydro-electric  plant  across  the 
Des  Moines  River  near  that  city.  While 
it  was  anticipated  that  the  financial  in- 
vestment would  be  profitable  to  the  citi- 
zens for  the  saving  of  power  it  would  de- 
velop, that  was  not  the  sole  reason  for 
building  the  dam.  One  of  the  chief  rea- 
sons was  the  creation  of  a  lake  that  could 
be  utilized  for  pleasure  purposes.  The 
municipal  dam  has  been  successful  from 
both  standpoints  and  after  4  years  cf 
operation,  the  financial  returns  have 
proven  so  much  greater  than  the  expecta- 
tions that  a  brief  review-  of  results  may 
be  of  interest. 

The  project  had  been  advocated  by  pri- 
vate parties  which  sought  a  franchise  but 
upon  the  assumption  that  if  the  project 
was  financially  sound  for  private  parties 
it  ought  to  be  equally  sound  for  the  mu- 
nicipality, the  citizens  under  the  leader- 
ship of  Mayor  John  F.  Ford,  decided  to 
vote  bonds  for  the  project  to  be  handled 
entirely  by  the  municipality. 

The  construction  difficulties  encounter  d 
were  numerous  because  of  various  floods 
occurring  during  the  construction  periCil, 
but  about  4  years  ago  the  hydro-electric 
development  was  placed  in  operation,  the 
city  utilizing  part  of  the  current  for  the 
operation  of  its  own  water  works  plant 
and  the  surplus  current  being  sold  to  the 
local  light  rnd  pow*  r  plr.nt,  whose  rr.tis 


MUNICIPALLY    OWNED    HYDRO-ELECTRIC     PL.VNT     ON     THE    DES     MOINES    RIVER 

AT   FORT   DODGE,   IOWA. 
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2-inch  Service  Pipe  cast  bel^ 
down  in  9-foot  lengths 


Cast  Iron  Service  Pipe 

Bell  and  Spigot  Joints 

One  engineer  has  stated  that  nothing  will  ever  reduce  the 
loss  of  water  through  leakage  in  distributing  systems  so 
much  as  the  general  adoption  for  servicesof  cast  iron  pipe 
with  joints  that  will  stay  permanently  tight.  Exactly  this 
type  of  pipe  is  offered  in  U.  S.  Cast  Iron  Bell  and  Spigot 
Service  Pipe. 

In  most  cities  the  service  pipe  is  laid  by  regular  water 
works  employees  who  are  perfectly  familiar  with  lead- 
poured  bell  and  spigot  joints.  So  that  this  type  of  install- 
ation results  in  a  very  tight  line  which,  at  the  same  time, 
has  all  the  flexibility  of  a  regular  bell  and  spigot  main. 

Write  for  Booklet. 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Office,  Burlington,  New  Jersey 


Philadelphia:   1421  Chestnut  St. 
Pittsburgh:    Henry  W    Oliver  Bldg. 
New  York:  71  Broadway 
San  Francisco:    Monadnock  Bldg. 


SALES  OFFICES: 

Chicago:    122  S.  Michigan  Blvd. 
St.  Louis:   Security  Bldg. 
Birmingham:    1002  American  Trust  Bldg. 
Dallas:   Scollard  Bldg. 


Minneapolis:    Plymouth  Bldg. 

Cleveland:    1150  E.  26th  St. 

Buffalo:   957  E.  Ferry  St. 

Cincinnati:   Dixie  Terminal  Bldg. 


STEWART  SEWER 
CLEANING  MACHINE 

Water  Cleaning  System,  if  you  wish  it, 
or  Drag  Bucket  type. 

Also  haveTURBINE  SEWER  CLEANING 

MACHINE  at  Low  Price. 

WE  WILL  PAY  FREIGHT  AND  CHARGE  TO  BILL 

We  Ship  Rods  for  Trial— who  else  will  do  this? 

We  also  make  a  Rod  that  will  float.      Also  Rods 
with  wheels  for  conduit  work. 


SEWER 
AND  CONDUIT 


RODS 


No  Deep  Shoulder  Cut  for  Couplings.     Rods  re- 
tain full  size  and  strength. 

Investigate  our  JUMBO  ROD 

W.  H.  STEWART 

1614  Locust  Street        .         .         ST.  LOUIS,  MO. 
129  George  Street     .         .  BOSTON,  MASS. 

CANADA  FACTORY,  WALKERVIILE.  ONT. 

Therefore  No  Duty  for  Purchaser  lo  Pay. 

PACIFIC  COAST  DELIVERIES  MADE  FROM  SAN  FRANCISCO. 


CUT  that  NEXT  JOB  with  a 

STRICKLER 

Ratchet  Pipe  Cutter 

Cuts  either  Cast  or 
Steel  pipe.  Cuts  a 
channel  in  the  pipe 
same  as  a  lathe  cut. 

Each  size  cuts  a  range  of 
sizes.    Catalog  on  request. 

W.W.  STRICKLER 
&  BROS. 

COLUMBUS,  OHIO. 


ACME 


Manholes,  Catch  Basins,  Inlet  Basins, 
Park  Basins  (All  styles) 


Regular  and 
Special 
Grates  or 
Strainers  for 
Sewer  Pipe 


Building 
Columns  of 
All  Descrip- 
tions 


Send  Us  Your  Specifications 

MADISON    FOUNDRY   CO. 

927  Addison  Road,  CLEVELAND,  OHIO. 
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were  correspondingly  low  because  of  the 
purchase  of  the  surplus  electric  current. 
While  the  city  was  not  owner  of  the  local 
distributing  lighting  property,  the  citizens 
benefited  through  reduced  rates  because 
of  utilizing  the  municipal  hydro-electric 
plant 

The  opponents  of  municipal  ownership 
in  the  operation  of  public  utilities  must 
receive  a  severe  shock  when  they  analyze 
the  excellent  financial  showing  made  by 
this  municipal  plant,  operated  by  John 
W.  Pray,  superintendent  of  the  municipal 
water  and  hydro-electric  plant.  The  net 
profits  are  so  large  that  the  municipality 
is  in  grave  danger  of  being  charged  with 
profiteering. 

The  dam  is  412  ft  wide,  18  ft.  above 
bed  rock  and  is  a  reinforced  concrete 
structure.  The  project  was  built  under 
contract  following  the  plans  and  super- 
vision of  Burns  &  McDonnell,  Consulting 
Engineers  of  Kansas  City,  Mo.  The  engi- 
neers also  conducted  a  bond  campaign 
under  the  auspices  of  the  Commercial  Club 
and  at  public  meetings,  illustrated  lectures 
were  given,  describing  fully  all  of  the 
features  of  the  proposed  development. 
Four  years  ago  the  project  was  placed  in 
operation.  It  is^  gratifying  to  know  that 
the  return  on  the  investment  exceeded  the 
claims  made  by  the  engineers  during  the 
campaign  for  the  bonds. 

The  turbine  and  generators  are  in  dupli- 
cate, with  total  capacity  of  approximately 
2000  H.  P.  The  entire  cost  of  the  project 
was  $160,000.  The  bonds  are  for  25  years, 
bearing  4%  per  cent  interest.  Of  the 
$160,000,  $100,000  was  raised  by  bond  issue 
and  the  balance  of  the  $60,000  used  for 
construction  was  paid  out  of  the  earnings 
from  the  municipal  water  works  plant 
where  a  portion  of  the  electricity  is  used 
for  the  operation  of  the  pumps. 

The  gross  revenue,  operating  expenses 
and  net  revenue  from  April,  1920,  to  April, 
1921,  are  as  follows: 


Gross 

Expenses 

Net 

April    

.    $2,8.54.03 

$1,741.16 

$1,112.87 

May    

.      3,806.41 

815.80 

2.990.61 

June 

.      4,254.27 

685.07 

3.569.20 

July    

.      3.710.86 

1,064.80 

2.646.06 

August     . .  . 

.      3.372.06 

1.603.23 

1.768.83 

September    . 

.      4,179.13 

909.37 

3,269.76 

October    .  . . 

.      3.324.03 

935.37 

2.388.66 

November   . 

.      4,535.70 

1,539.33 

2,996.37 

r>ecember    . 

.      3.769.28 

645.50 

3,123.78 

January  . . . 

.      3,967.76 

710.37 

3,257.39 

February     . 

.      3.788.83 

665.44 

3,123.39 

March    .... 

.      3.968.61 

978.64 

2,989.97 

$45,530.97  $12,294.08  $33,236.89 
The  above  gross  revenue  shows  a  gross 
return  on  the  investment  of  about  30  per 
cent.  Allowing  a  depreciation  on  the  as- 
sumed life  of  the  dam  as  60  years,  at  3 
per  cent,  and  a  depreciation  of  3  per  cent 
with   the   life  of   25   years   on   machinery 


and  power  equipment,  the  total  annual  de- 
preciation fund  is  $2,220.  The  sinking 
fund  for  discharging  the  entire  original 
investment  in  25  years  amounts  to  an  an- 
nual sum  of  $4,320;  the  bond  interest  at 
41/2  per  cent  amounts  to  $7,230,  giving  a 
total,  including  operating  expenses,  of 
$13,740. 

Total    of   interest,    depreciation, 
sinking  fund  and  operation. .  .$26,034.08 
which  deducted  from  the  gross 
revenue   of    $45,530.97,    leaves 

a  net  clear  profit  of $19,496.89 

or  a  net  revenue  of  12.18  per 
cent  on  the  total  investment. 
The  question  naturally  arises  as  to  how 
many  privately-owned  undertakings  are 
able  to  show  better  than  12  per  cent  net 
on  the  investment.  At  this  rate  of  re- 
turn, the  city  will  have  the  project  en- 
tirely free  from  debt  before  the  expiration 
of  the  bonds  and  toward  the  close  of  the 
period  at  which  the  bonds  will  expire, 
on  account  of  reduced  interest  and  sink- 
ing fund,  the  project  will  be  paying  the 
city  over  20  per  cent  net  on  the  invest- 
ment All  of  this  is  accomplished  in  spite 
of  selling  the  surplus  electric  current  at 
the  very  low  rate  of  0.085  cts.  per  kilowatt 
hour  and  the  water  works  pumping  plant 
is  charged  for  its  current  at  the  rate  of 
Ic  kilowatt  hour  for  power  used  there. 

In  view  of  the  splendid  investment  by  the 
City  of  Fort  Dodge,  other  cities  through- 
out the  country  should  not  hesitate  to  un- 
dertake and  develop  their  own  valuable 
water  powers.  Many  projects  of  equal 
merit  to  the  one  at  Fort  Dodge  lie  unde- 
veloped and  while  private  companies  are 
clamoring  for  high  rates  and  are  having 
a  struggle  to  get  funds  for  financing  these 
projects,  the  municipalities  themselves 
should  utilize  their  own  credit  and  de- 
velop these  industries.  It  is  of  interest 
to  see  that  the  City  of  Fort  Dodge  utiliz- 
ing its  o^vn  credit  borrows  its  money  at 
4%  per  cent  for  this  development  and  a 
private  company  would  have  undoubtedly 
had  to  pay  at  least  twice  this  rate  for 
funds  to  carry  out  the  same  development. 
This  difference  between  the  credit  of  the 
city  and  credit  of  the  private  company, 
itself,  makes  the  rates  of  many  privately- 
owned  light  and  power  plants  30  to  50 
per  cent  higher  than  they  otherwise  would 
be.  By  reason  of  having  power  available  at 
a  low  rate  a  strong  inducement  exists  for 
securing  new  industries.  The  lake  formed 
above  the  dam  has  transformed  Fort 
Dodge  into  a  pleasure  resort  now  enjoyed 
by  thousands,  so  both  from  the  standpoint 
of  pleasure  and  profit,  it  is  a  decided  suc- 
cess. 
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Don't  Blame  the  Well 

In  most  cases  we  find  that  the  well  is  not  as  poor  as  it  is-thought 
to  be.     It  is  more  often  a  wrong  method  of  pumping. 

Harris  Air  Lift  System  has  saved  the  drilling  of  hundreds  of 
wells.  It  saves  endless  expense  and  trouble,  because  it  does  not 
get  out  of  order  and  requires  no  repairs;  therefore  no  mainte- 
nance expense.  Write  for  free  booklet,  "Pumping  Efficiency," 
containing  valuable  data  and  facts  pertaining  to  well  pumping 
installations.  , 

HARRIS  AIR  PUMP  COMPANY 


421  West  South  Street 


Indianapolis,  Indiana 


Grand  Prize  Panama-Pacific 
Internaliona!  Exposition,  1915, 


New  Automatic  Cement  Tester 

Manufacturers  of  Cement,  Concrete,  Brick  and  Road  Material 
Testing  Machines  and  All  Auxiliary  Laboratory  Apparatus 

TINIUS  OLSEN  TESTING  MACHINE  CO.    P^HTi'lD'EVpHVi'M': 


SEWER  PIPE  —  FIRE  BRICK 

Flue  Linings  —  Wall  Coping  —  Steam  Line  Conduit  —  Sewage 
Disposal  Tanks  —  Fire  Clay  Meter  Boxes 

IN   STRAIGHT  OR   MIXED  CARS.  Manufactured  of  OHIO  RIVER   FIRE  CLAY. 

CANNELTON   SEWER  PIPE  CO.,       Cannelton,  Ind. 
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Water  Works  Equipment 
Service 

If  in  the  market  for  any  of  the  following  water  works,  equipment, 
so  indicate  by  check  marks,  mail  this  page  to  Municipal  and  County 
Engineering,  702  Wulsin  Building,  Indianapolis,  and  price  quotations 
and  descriptive  literature  will  be  forwarded  to  you. 


— Air  Compressors 

— Air  Lift  Pumps 

— Ash  Handling  Mach'y 

— Backfillers 

— Brass  Goods 

— Chimneys 

— Chloride  of  Lime 

— Chlorinators 

— Coal    Handling    Ma- 
chinery 

— Concrete  Hoisting 
Equipment 

— Concrete  Tanks 

— Condensers 

— Conduit  Rods 

— Cranes,  Locomotive 

— Cranes,  Traveling 

— Curb  Boxes 

— Curb  Cocks 

— Derricks,  Pipe  Laying 

— Derricks,  Steel  Port- 
able 

— Drinking  Fountains 

— Dry  Feed  Chemical 
Apparatus 

— Engines,  High  Duty 

— Engines,  Gas 

— Engines,  Oil 

— Engines,  Pumping 

— Explosives 

— Fence,  Iron 


-Fittings,  Wrought 
-Filter  Equipment 
-Gates,  Sluice 
-Gauges,  Recording 
-Gauges,  Steam 
-Gauges,  Water 
-Goose  Necks 
-Hydrants,  Fire 
-Indicator  Posts 
-Lead 
-Leadite 
-Lead  Furnaces 
-Lead  Wool 
-Leak  Indicators 
-Liquid  Chlorine 
-Lime 

-Meter  Boxes 
-Meter  Couplings 
-Meter  Testers 
-Motor  Trucks 
-Motors,  Electric 
-Oil,  Lubricating 
-Pipe,  Cast  Iron 
-Pipe  Cutters 
-Pipe,  Lead-Lined 
-Pipe,  Steel 
-Pipe,  Wrought  Iron 
-Pipe,  Wooden 
-Pitometers 
-Pumps,  Air  Lift 
-Pumps,  Boiler  Feed 


— Pumps,  Centrifugal 

— Pumps,  Deep  Well 

— Pumps,  Steam 

— Pumps,  Trench 

— Pumps,  Turbine 

— Pumping  Engines 

— Service  Boxes 

— Soda  Ash 

— Specials,  Cast  Iron 

— Standpipes 

— Steam  Boilers 

— Steel,  Reinforcing 

— Sulphate  of  Alumina 

— Tamping  Machines 

— Tanks,  Elevated 

— Tapping  Machines 

— Trench  Braces 

— Trenching  Machines 

— Valve  Boxes 

— Valve  Inserters 

— Valves,  Gates 

— Valves,  Pressure  Reg- 
ulating 

— Water  Main  Cleaners 

— Water  Meters 
— Water  Softening 

Plants 
— Welding  Apparatus 
—Well  Drills 
— Well  Screens 
— Well  Strainers 
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Engineers'  and  Contractors'  Directory 


JOHN  W.  ALVORD     ::     CHAS.  B.  BURDICK 
Consulting  Engineers 

Water  Supply       Sewerage       Water  Works 
HARTFORD  BUILDING.  CHICAGO.  ILLINOIS. 


THE  AMERICAN  APPRAISAL 
COMPANY 

A  QUARTER  CENTURY  OF  SERVICE 

MILWAUKEE  -  CHICAGO  —  NEW  YORK 

APPRAISALS  RATE  INVESTIGATIONS 

FINANCIAL  REPORTS 


WATER  SUPPLY      SEWERS      SEWAGE  DISPOSAL 

©lb  €olong  ^uilbinp  (ttl|Ua0o 


CHAS.  BROSSMAN 

CONSULTING  E.NGINEER 

Water  Supply.  Sewerage  and  Disposal.  Lighting 
Plants— Supervision  of  Construction  and  Reduction 
in  Operating  Cost.    Appraisals— Expert  Testimony. 


Merchants  Bank  BIdg. 


INDIANAPOLIS.  IND. 


BURD&GIFFELS 

CIVIL  ENGINEERS 

Power  DEVELOPMENTS  Water  Supply 

Sewerage 


KELSEY  BUILDING 


GRAND  rapids,  MICH. 


CHICAGO  PAVING  LABORATORY 

L.  Kiraohbr«an  H.  W.  Skidmorc 

CONSULTING  and  INSPECTING  ENGINEERS 
PAVEMENTS  and  PAVING  MATERIALS 

ConsultatioD,  Design,  Specifications,  Reports,  Testing, 

Inspectioa  and  Research. 

160  North  Wells  Street  CHICAGO 


CITY=WASTES  DISPOSAL  CO. 

(Organized  from  Staff  of  Col.  Geo.  E.  Waring.  Jr.) 

Consulting  Engineers.    Speciglists  in  Drainage.  Sewerage 

and  Sewage  Disposal.    Preliminary  Investigations  and 

Estimates,   Surveys,    Plans   and   Supervision. 

Sanitary  Examinations  and  Reports. 

45  Seventh  Ave.  NEW  YORK. 


DOW  &.  SMITH 

CHEMICAL   ENGINEERS 

Consulting   Paving  Engineers 


Mi'Tn,  Amor.  Inst.  f'h.  Engrs. 
Mt'Ui.  Amer.  Sue.  Civil  Eugrs. 


A.  W.  DOW,  Ph.  B., 
F.  P.  SMITH,  Ph.  B., 

Aspbalt.  Bitumens,  Pavino.  Hydraulic  Cement,  Engineering  Materials 

131-3  E.  23rd  Street        NEW  YORK  CITY 


FARGO  ENGINEERING  CO. 

ENGINEERS 

Water  Supply.  Steam  and  Hydraulic  Power 
Plants.  Advice  aa  to  Reduction  in  Operating 
Costs.     Reports  and  Estimates  for  Bond  Issues. 


212  W.  Cortland  St. 


JacksoDf  Mich. 


WALTER  H.  FLOOD  &  CO. 

PAVING  LABORATORIES 

Plant  aod  Street  Inspeotion.    Testing  and  In- 
spection oi  Materials. 

OflSces:     22  Quincy  St.  Laboratories;     742  E.  39th  St. 

CHICAGO.  ILL. 


Farley  Gannett       Theodore  E.  Seelye        Samuel  W.  Fleming,  Jr. 

GANNETT,  SEELYE  &  FLEMING,   Engineers 

204  Locust  Si.        10th  Floor  Ariel  Bidg.        Randolph  Bldg. 
Harrisburo.  Penna.  Erie,  Pcnna.  Memphis.  Tenn. 

All  branches  of  Municipal  Engineering.  Including  City 
Planning,  Paving,  Water  Worka,  Sewers,  Sewage  Disposal. 
Preliminary  Reports  and  Estimates  of  Cost  for  Bond  Is- 
sues. Valuation  of  Public  Utilities  for  Rate  Making  and 
Purchase.    Water  and  Sewage  Analysis. 


Nicholas  S   Hui   Jr  S    F.  Pergusou 

HILL  6  FERGUSON 

CONSULTING  ENGINEtRS 

WATER  SUPPLY-SEWAGE  DISPOSAL- 
HYDRAULIC  DEVELOPMENTS 

Reports.   iDvestl^ations    ValuatiODS    Rates.  Design 

Conetniction    Operation   Management. 

Chemical  and  Biological  Laboratories. 

112  E.  19th  Street New  York  City 


J.  W.  HOWARD      ■ 

CONSULTING  ENGINEER 

ROADS  AND  PAVEMENTS 

Laboratory  Analyses  and  Tests.  Specifications  Improved. 

Expert  in  Valuation  anil  Litigation.    32  years'  experience. 

1  Broadway        NEW  YORK  CITY 


ROBERT  W.  HUNT  4  CO.,  Engineers 

Inspection  —  Tests  —  Consultation 

PAVING  MATERIALS.  CAST  IRON  PIPE. 

STEEL  AND  CEMENT 

Chemical  Cement  and  Physical  Laboratories 
2200  Insurance  Exchange  CHICAGO.  ILL. 
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SAM  L.  JONES,  Consulting  Engineer 
PAVEMENTS   and    ROADS 

Specifications,  Estimates  and  Cost  Systems 
807  Second  NaCl  Bank  Bldg.    CINCINNATI.  OHIO 


W.  G.  KIRCHOFFER 

Sanitary  and  Hydraulic  Engineer 

Wftter  Supplies       Water  Purification       Sevreratfe 
Sevratfe  Disposal       Land  Drainage 

22  N.  Carroll  St.  MADISON,  WIS. 


ALEXANDER  POTTER,  C.  E. 

HYDRAULIC  ENGINEER  AND  SANITARY  EXPERT 
50  Church  St..  New  York  City 

Sewerage  and  Sewage  Disposal,  Water  Supply  and 
Purification,  Water  and  Electric  Power. 
Valuations  of  Existing  Plants  where  Municipal  Owner- 
ship is  Contemplated— Expert  Testimony- 
Plans  and  Estimates. 


ASTRID  S.  ROSING,  Inc. 

Sewer  Pipe — Drain  Tile— Steam  and  Electric 
Conduits— Building  Tile — Fire  Brick 

Harris  Trust  Building,        CHICAGO,  ILL. 


HERMAN  STENSRUD 

MARQUETTE,  MICHIGAN. 

Trenching  for  Water  Mains,  Shallow  Sewers  or 

Drainage,  by  lineal  foot  or  by  day. 

Machine — Buckeye,  gasoline  driven,  cutting  two 

feet  by  six  feet. 


SULLIVAN,  LONG  4  HAGERTY 
GENERAL  CONTRACTORS 

Builders  of  Sewer  Systems  and  Water  Works  Plants 
Home  Office,  BESSEMER,  ALA. 


What  Do  You  Want  to  Buy? 

If  you  want  to  be  relieved  of  the  annoyance 
of  extensive  correspondence  and  calls  from 
salesmen  who  do  not  understand  your 
needs,  just  write  a  brief  letter  to  us  stating 
your  requirements  and  we  shall  immedi- 
ately place  you  in  touch  with  the  manu- 
facturer best  qualified  to  serve  you. 

Municipal  and  County  Engineering 

Wulsin  Building  Indianapolis 


Testing,         Consultation,        Bitumens,        Paving. 
Inspeotion,  Specifioatioas,  Asphalts,   Road  Oils. 

Isaac  van  Truip 

ENGINEERING  CHEMIST 

2337  South  Paulina  Street.  CHICAGO,  ILL. 


SLUICE  GATES 

Sheer,  Flap  and  Butterfly  Valves 

FLEXIBLE  JOINTS 
COLDWELL-WILCOX  CO. 


South  Water  St. 


NEWBURGH,  N.  Y. 


JAMES  P.  WELLS.  MJ^grN^^E^''^ 

Surveys,  Estimates  of  Cost  of  Proposed  Work,  Reports 
on  New  Improvements,  Preparation  of  Plans,  Supervision 
of  Construction,  Dams  and  Reservoirs,  Pipe  Lines,  Fil- 
tration Plants,  New  Water  Supply  Systems,  Hydro-Elec- 
tric Power  Plants. 

Main  Office.  249  Cutler  Bldtf..  Roohester,  N.  Y. 
Chicago,  III.      New  York  City.      Knoxville,  Tenn.      ToroDto,  Ont. 


CHLORIDE   OF    LIME 

FOR  PURIFYING  WATER 

PENNSYLVANIA  SALT  MANUFACTURING  CO. 

Wldener  Building  PHILADELPHIA.  PA. 


DIRECT  OXIDATION 
PROCESS 

Apparatus  for  carrying  out  this 
Process  for  Sewage  and  Water 
Treatment  supplied  upon  Engi- 
neers' specifications. 

DIRECT  OXIDATION  PROCESS  CORPORATION 

15th  and  Lehigh  Ave.     PHILADELPHIA,  PA. 


DETROIT  FILTRATION  PLANT 
LARGEST  IN  THE  WORLD 

FLOWER   HYDRAULIC    AND  HAND 

OPERATED  VALVES.  SLUICE  GATES, 

SPECIALS.  ETC.. 

ASE  USED  THROUGHOUT  THIS 

SIX  MILLION  DOLLAR  PUNT. 


STANDARD  AND  HIGH  PRESSURE 
FIRE  HYDRANTS 


SLUICE  GATES 


TAPPING  VALVES  AND  SLEEVES 

FOR  WATER  AND  GAS  TAPPING 

MACHINES 


FABRICATED  STEEL  PIPE 


CAST  IRON.  STEEL  AND  BRASS 
VALVES 


FILTRATION  SPECIALS 


CAST  IRON  ANO  STEEL 
FITTINGS 


GRAY  IRON  CASTINGS 
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Construction  News  and  Equipment 


CAREFULLY     PLANNED     LAYOUT 

SPEEDS  CONSTRUCTION  ON 

NORTH  CAROLINA  ROAD 

JOB 

A  carefully  planned  construction  plant 
layout  has  speeded  up  the  construction 
of  State-Aid  Project  No.  510.  Guilford- 
Forsyth  Counties,  located  between  Higli 
Point  and  Winston-Saleni,  N.  C,  and  the 
contractor  is  making  unusually  good  prog- 
ress on  the  work,  says  the  North  Carolina 
Highway  Bulletin. 

Royer-Ferguson  Company,  Inc.,  of  Roan- 
oke, Va.,  have  the  contract  for  the  con- 
struction of  this  highway  and  began  work 


the  work.  Arriving  by  rail,  the  sand  and 
stone  is  unloaded  directly  from  the  hopper 
cars  into  pits  beneath  the  tracks,  while 
the  cement  is  unloaded  into  the  ware- 
house. A  "Brownhoist"  15-ton  revolving 
locomotive  crane  is  used  to  transfer  the 
sand  and  stone  from  the  unloading  pits 
to  the  stock  piles,  or  into  the  storage  bins, 
as  necessity  may  demand.  These  bins 
have  a  capacity  of  100  cu.  yds.  of  material 
and  are  fitted  with  automatic  chutes  for 
measuring  the  proper  quantity  of  aggre- 
gates. 

Hanlinq  Mdteriuts 
The  contract  for  hauling  the  raw  ma- 
terials from  the  proportioning  plant  to  the 
job  was  sublet  to  a  local  transfer  company 


FIG.    1— CENTRAL    PROPORTIONING    PLIANT    ON  CONCRETE    ROAD    CONSTRUCTION 
BETWEEN    HIGH    POINT    AND    WINSTON-SALEM,    N.    C. 


on  July  11th.  Approximately  $428,000  will 
be  expended  in  the  building  of  this  project 
which  embraces  10.59  miles  of  road,  the 
construction  being  of  plain  concrete,  18  ft. 
wide,  6  in.  thick  on  the  edge,  and  8  in. 
thick  in  the  center. 

By  closely  coordinating  the  operations 
of  the  various  units  of  his  outfit  the  con- 
tractor Is  making  steady  progress  on  the 
job,  averaging  about  l'/4  miles  per  month, 
and  expects  to  finish  his  contract  well 
within  the  specified  time  limit. 

Central   Proportioning   Plunt 

All  materials  are  proportioned  at  a  cen- 
tral plant  which  is  located  adjacent  to  a 
railroad  siding  in  High  Point  and  which 
is   about   1    mile   from    the   beginning  of 


on  a  per-ton-mile  basis.  The  entire  dis- 
tance to  be  covered  is  over  the  paved 
streets  of  the  town  which  made  the  use 
of  rubber  tired  trucks  imperative.  "Acme" 
trucks,  each  pulling  a  "Troy  Trailer,"  are 
used  in  transferring  the  proportioned  ag- 
gregates and  the  method  is  proving  very 
satisfactory.  Each  truck  carries  three 
"Liakewood"  steel  batch  boxes,  having  an 
Individual  capacity  of  22  cu.  ft.  of  dry 
material,  while  the  trailers  are  loaded 
with  four  similar  boxes.  Upon  arrivel  at 
the  proportioning  plant  the  batch  boxes 
on  the  truck  are  loaded  with  the  correct 
proportion  of  cement  from  the  warehouse: 
the  truck  is  then  detached  from  the  trailer 
and  turns,  coming  under  the  chutes  of  the 
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storage  bins.  At  the  same  time  the  boxes 
on  the  trailer  are  being  loaded  with  ce- 
ment, those  on  the  truck  are  being  filled 
with  correctly  pre  portioned  aggregates. 
Following  this  operation  the  truck  is 
again  connected  to  the  rear  end  of  the 
trailer    and    pulls-  the    latter    under    the 


driven  under  the  gantry  and  by  means 
of  a  chain  hoist  the  boxes  are  transferred 
to  the  cars  of  the  industrial  train,  an. 
empty  box  being  conveyed  from  the  car 
to  the  truck  at  the  same  time.  As  soon 
as  the  loaded  boxes  on  the  truck  have- 
been    placed    on    the    cars    the    trailer    is. 


FIG.    2— LOADING   TRUCK   AND    TRAILER    FROM    STORAGE    BINS. 


chutes  of  the  storage  bins  where  the 
trailer  is  loaded  with  stone  and  sand.  This 
method  eliminates  the  necessity  of  revers- 
ing the  trailer,  which  Is  fitted  with  a 
drawbar  in  each  end,  thus  reducing  the 
time  required  for  loading,  averaging  at 
the  present  time  about  4  minutes. 

As  previously   stated,   there  is   a   haul 
of  approximately  a  mile  between  the  cen- 


pulled  under  the  gantry  to  be  unloaded, 
and  the  truck  is  detached  and  after  be- 
ing turned,  is  again  attached  to  the  rear 
end  of  the  trailer,  ready  for  the  return 
trip  to  the  proportioning  plant.  By  the 
installation  of  an  "IngersoU"  air-hoist, 
which  the  contractor  has  on  the  ground, 
the  number  of  men  required  at  the  gantry 
will   be   reduced   from   6   to   2   while  the 


FIG.   3— TRANSFERRING  BATCH  BOXES  FRO.M  TRUCK  TO  INDUSTRIAL  TRAIN. 


tral  proportioning  plant  and  the  begin- 
ning of  the  project  but  as  it  is  entirely 
over  paved  streets  the  distance  is  cov- 
ered very  quickly  by  the  trucks. 
Industrial  Railway 
Fig.  3  shows  the  method  of  transferring 
the  batch  boxes  from  the  trucks  to  the 
Industrial  railway.     The  loaded  truck  is 


operation  of  changing  the  boxes  will  be- 
hastened.  One  and  one-half  miles  of  track 
are  available  for  the  industrial  railway, 
which  parallels  the  job,  and  when  this 
limit  is  reached  the  gantry  will  be  moved 
forward  on  the  new  pavement  and  the 
track  laid  ahead  of  it.  By  the  time  this 
move  is  necessary  the  pavement  will  have- 
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cuieii  sufficiently  to  bear  trallic  and  the 
materials  from  the  proportioning  plant 
will  be  hauled   over  it. 

Three  trains,  2  of  8  cars  each  and  1 
of  6  cars,  are  used  at  present  in  supply- 
ing the  mixer  with  materials  from  the 
transfer    point,    this    numltor    to    be    in- 


ciu-s  ai\d  runs  ahead  on  the  main  line  to 
a  point  past  the  switch  of  the  siding  ahead 
of  tlie  mixer,  liy  the  time  that  the  third 
train,  consisting  of  6  cars,  wliich  has  been 
standing  on  the  siding,  is  shifted  back  op- 
posite the  mixer  the  2  cars  previously 
dropped  by  train  No.  1  have  been  emptied 


PIG. 4— ANOTHER    VIEW    AT    THE    TRANSFER    POINT. 


creased  if  found  necessary.  Each  car  car- 
ries two  batch  boxes,  malting  16  batches 
to  the  train.  Motive  power  is  furnished 
by  "Burton"  5-ton  industrial,  gasoline 
driven,  locomotives.  The  movements  of 
the  trains  have  been  carefully  timed  so 
as  to  furnish  a  constant  supply  of  ma- 
terial to  the  mixer  at  the  same  time 
avoiding  an  over-supply.     Two  sidetracks 


and  these  are  coupled  to  train  No.  3  and 
the  train  run  back  to  the  siding  near  the 
loading  point  where  it  remains  until  train 
No.  2  is  started  to  the  mixer.  As  soon 
as  the  former  train  is  clear  of  the  mixer 
the  first  train  baclis  down  and  is  unloaded 
after  which  it  runs  up  into  the  siding  and 
awaits  the  arrival  of  train  No.  2.  This 
system  supplies  a  steady  flow  of  materials 


FIG.    6— A    VIEW   OF   THE   INDUSTRIAL.  RAILWAY    EQUIP.MENT. 


are  Included  in  the  layout,  one  at  the 
transfer  point  and  the  other  ahead  of  the 
mixer.  After  being  loaded,  the  first  train 
of  the  day  pulls  up  with  the  mixer,  while 
the  second  is  run  out  of  the  side  track 
near  the  gantry  and  down  to  the  transfer 
point  to  be  loaded.  Upon  arriving  at  the 
mixer  the  first  train  cuts  off  the  two  rear 


to  the  mixer  and  the  maximum  output  is 
secured. 

Concrete  Mixing 
The  concrete  is  mixed  in  a  "Lakewood" 
type  E-14  paver  of  4-bag  batch  capacity, 
driven,  as  is  all  of  the  other  equipment  on 
the  job,  except  the  locomotive  crane,  by 
a  gasoline  engine.     The  batch  boxes  are 
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automatically  unloaded  from  the  cars  and 
the  contents  dumped  Into  the  skip  of  the 
mixer  by  means  of  an  ingenious  derrick 
arrangement  on  the  front  of  the  mixer. 
The  motion  of  lowering  the  empty  skip  is 
transmitted  through  sheaves  to  the  der- 
rick and  raises  a  loaded  batch  box  from 


careful  to  secure  forms  which  will  insure 
a  finished  appearance  to  the  roadway.  By 
using  "Blaw-Knox"  steel  forms  of  the 
heaviest  type  the  contractor  is  enabled  to 
run  the  "Lakewood  Subgrader"  ahead  of 
the  mixer  to  prepare  the  subgrade  prior 
to    laying    the    concrete    pavement.      The 


FIG.    6— UNLOADING    THE    INDUSTRIAL    TRAIN  AT   THE   MIXER. 

ISHER    IN    THE    FOREGROUND. 


L.\KEWOOD    FIN- 


the  car  by  means  of  hooks  engaging  lugs 
on  either  side  of  the  car.  The  box  is  then 
swung  over  the  skip  and  emptied  after 
which  it  is  swung  back  into  position  over 
the  car  and  lowered  by  the  action  of  rais- 
ing the  loaded  skip.  This  is  another  point 
in  the  general  scheme  whereby  the   con- 


machine  rests  directly  on  the  forms  and 
is  pulled  along  the  subgrade  by  means  of 
a  "Kelly-Springfield"  gasoline  driven  rol- 
ler. After  being  brought  to  grade  the 
subgrade  is  thoroughly  rolled  and  sprin- 
kled before  any  concrete  is  poured,  and 
with   the   exception   of  the   mixer,    which 


FIG.    7— SPhi.NKLING  THE  SUBGRADE  AHEAD  OF   .MIXER. 


tractor  has  substituted  mechanical  means 
for  labor. 

Finishing 
In  a  great  deal  of  concrete  road  con- 
struction very  little  attention  is  paid  to 
the  forms  that  are  used  which  results  in 
the  edges  of  the  finished  pavement  pre- 
senting a  ragged  appearance.  On  this  job, 
however,    the    contractor   has    been    very 


furnishes  its  own  tractive  power,  no  haul- 
ing is  done  on  the  subgrade  after  it  has 
been  prepared  to  receive  the  concrete. 

Still  carrying  out  the  idea  of  using 
modern  equipment  and  doing  away  with 
labor  the  contractor  is  using  a  "Lakewood 
Finisher"  to  give  a  smooth,  easy  riding 
surface  to  the  pavement.  This  machine 
also  travels  along  the  steel  forms. 
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Curing 

After  the  pavinncnt  has  been  finished 
it  is  kept  covered  for  24  hours  with  strips 
of  burlap,  thoroughly  saturated  with  water 
to  prevent  too  rapid  drying.  At  the  end 
of  this  time,  the  pavement  is  covered  with 
a  layer  of  earth  which  is  also  kept  sat- 


Mr.  J.  M.  Hobbs,  inspector,  who  Is  on  the 
engineering  staff  of  Mr.  John  D.  Waldrop, 
District  Engineer,  in  charge  of  all  work 
in  the  Fifth  District. 

To  summarize,  a  more  complete  equip- 
ment or  a  more  carefully  planned  layout 
for  a  job  of  this  kind  is  not  to  be  found 


FIG.   8- 


-LAKEWOOD    FINISHER    USED    TO    GIVE    SMOOTH    SURFACE    TO    FINISHED 

PAVEMENT. 


urated  for  a  period  of  21  days  or  longer, 
after  which  it  is  cleaned  off  and  the  road 
opened  to  traffic. 

Throughout  the  entire  job  a  spirit  of 
co-operation  ha's  seemed  prevalent  and  a 
more  smoothly  functioning  organization 
Is  seldom  seen.  Mr.  R.  Stuart  Royer, 
president  and  general  manager  of  the  con- 
tracting firm,  a  civil  engineer  of  wide  ex- 


in  North  Carolina  and  it  is  a  credit  both 
to  the  contractor  and  to  the  engineer  of 
the  Lakewood  Engineering  Company  who 
planned  it.  If  the  job  is  completed  in 
the  same  careful  manner  in  which  it  has 
been  started,  and  tliere  is  no  reason  to 
doubt  but  that  it  will  be,  this  road  will 
be  one  of  the  best,  if  not  the  best,  exam- 
ples of  plain  concrete  highway  construc- 


FIG.    9— L.^KEWOOD    SUEGRADER    USED   TO    SHAPE    SUBGRADE  AHEAD   OF   MIXER. 


perience,  has  established  an  office  in  High 
Point  and  spends  the  major  portion  of 
his  time  on  the  work.  The  superinten- 
dent, Mr.  Gates,  has  had  long  experience 
in  this  line  of  work.  Representing  the 
State  Highway  Commission  on  the  job  are 
Mr.   J.   W.   Mills,   resident   engineer,   and 


tion  to  be  found  in  the  State.  By  reason 
of  its  location,  between  two  of  the  most 
progressive  cities  of  North  Carolina,  it 
will  be  called  upon  to  bear  heavy  traffic 
and  will  thus  afford  an  opportunity  for 
further  study  of  the  life  and  wearing 
qualities  on  concrete  highways. 
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Contracts  Awarded 


ROADS    AND    STREETS 

Ariz.,  Phoenix— Twohy  Bros.  Co.,  Phoenix, 
warded  contract  for  improving  portions  of  Wash- 
igton  St.  involving  29.137  sq.  yds.  paving  at  $2.92 
d.;  29.233  sq.  yds.  grading  at  30c  yd.;  11.048  lin. 
t.  comb,  curb  and  gutter  at  $1.50  ft.  and  incidental 
;ems. 

Ark.,  Dermott — Oliver  Constr.  Co..  Litle  Rock 
warded  contract  to  build  graveled  pike  from 
erome  to  Nordman,  9  miles,  at  betw.  SIOO.OOO  and 
150,000. 

Cal.,  Bakersfield — Rogers  Bros.  Co.,  350  Merrick 
t.,  Los  Angeles,  awarded  contract  for  paving 
rith  cone.  5.78  miles  on  Reward  Rd.,  from  Mc- 
[ittrick,  northwest  in  Rd.  Imp.  Dist.  15,  at  $288,700. 

Cal.,  Los  Angeles— W.  D.  McCray.  424  Am.  Bank 
(Idg..  awarded  contr.  for  impvt.  of  Coringa  Drive 
t  $36,796;  E.  A.  Baker,  833  Edgemont  St.,  awarded 
ontract  for  improving  Fountain  Ave.  bet.  Hyperion 
nd  Sanborn  Ave.  at  $5,049;  Geo.  R.  Curtis.  ."440 
;.  26th  St.,  awarded  contract  for  impvt.  of  2nd 
t.  at  $3,636;  S.  M.  Kerns.  1076  Cerritos  Ave..  IjOng 
leach,  awarded  contract  for  constr.  of  5.77  rniles 
larbor  Truck  Blvd.  at  $81,664;  A.  E.  Burns.  407 
[.  W.  Hellman  Bldg.,  awarded  contract  to  grade, 
ravel  and  oil  streets;  also  constr.  cem.  curb,  walk 
nd  gutter  in  60-acre  tract  now  being  subdivided 
et.    Santa   Barbara   Ave.    and   39th   St. 

Cal.,  Los  Angeles— E.  L,.  Garretson  &  Son,  1346 
"airfax  Ave.,  awarded  contract  for  paving  with 
one.  Pirey  Ave.  from  Covina  Blvd.  to  Foothill 
ilvd.,  about  1  mile.  Rd.  Impvt.  Dist.  172.  at  $16  - 
DO;  Geo.  R.  Curtis.  2440  E.  26th  St.,  awarded  con- 
ract  for  improving  5th  St.  bet.  Norton  Ave.  and 
32  ft.  west,  at  $1,662;  G.  T.  McLain,  1184  N. 
lerendo  St..  awarded  contr.  for  improving  llerwin 
t.  betw.  Marathon  and  Kent,  at  $5,041;  V.  C. 
IcLain.  227  E.  Diller  St..  Watts,  awarded  con- 
ract  fro  grading  and  constructing  cem.  curb,  walk 
nd  gutter  on  Alma  St.  — st  St.  to  Mich.  Ave.. 
Id.  Imp.  Dist.  202,  at  $3,745;  S.  M.  Kerns.  1076 
'erritos  Ave.,  Long  Beach,  awarded  contract  for 
rading.  and  constructing  disint.  granite  base  and 
ulverts  and  bridges  on  5.77  miles  Alameda  St. 
et.    Compton    and    Wilmington,    at    $81,664. 

Cal.,  Sacramento— Lee  Moor  Constr.  Co.,  402  Two 
Republics  Bldg.,  El  Paso,  Tex.,  awarded  contract 
31"  paving  with  cone.  7.4  miles  Coast  State  Hwy.. 
,03  Angeles  Co.,  betw.  Las  Flores  Canyon  and 
anta  Monica,   at  $206,739. 


Cal.,  San  Bernardino— W.  D.  Bohan,  awarded 
contract  for  paving  2nd  St.  from  Carter  to  K  Sts. 
and  on  portion  of  K  St.,  about  28,809  sq.  ft.,  with 
4-m.  cone,  at  17.2c  sq.  ft.;  E.  W.  Seccombe. 
awarded  contr.  for  paving  16th  St.  from  B  to  E 
Sts.  about  73,548  sq.  ft.  with  4-in.  cone,  at  16.7c 
sq.  ft. 

Fla.,  Daytona— Atlantic  Bithulithic  Co.,  Rich- 
mond. Va.,  awarded  contract  to  construct  120,000 
sq.   yds.   paving  and  sewers.     $100,000. 

Fla.,  Live  Oak— J.  Y.  Wilson.  Jacksonville, 
awarded  contract  for  road  work  at  $255,033;  Clay- 
ton and  Mitchell,  awarded  contract  for  various 
drainage  and  construction  projects  for  approx. 
$100,000. 

Fla.,  Tallahassee — Following  contracts  let  for 
road  work:  Clayton  and  Mitchell.  Thomasville.  Ga., 
awarded  contracts  on  fed.  aid  projects  11,  21,  22, 
23  and  24  which  involve  draing.  structs.  covering 
abt.  50  miles  road  in  Duval,  Nassau,  Baker  and 
Columbia  counties  at  total  cost  of  $9,968;  also 
contr.  for  draing.  constr.  on  projects  26  and  32 
covering  21  miles  thru  Columbia  and  Alachua  Cos., 
at  $47,322;  Luten  Bridge  Co.,  York,  Pa.,  contrs. 
for  draing.  constr.  on  proj.  33,  12^4  miles,  at  $26,- 
534,  in  addn.  to  awards  for  other  drainage  structs. 
in  Volusia  county  from  DeLeon  Springs  to  Putnam 
Co.  line,  at  $26,219;  Florida  Engrg.  &  Constr.  Co., 
Oviedo,  contr.  for  draing.  constr.  on  proJ.  18, 
nearly  13  miles,  at  $19,789;  J.  D.  Donahoo,  Perry, 
contr.  for  excavation  of  draing.  canals  at  Chocta- 
watchee  River  brdg.  at  $32,000;  W.  P.  Kennedy, 
Quincy.  contr.  for  timber  brdg.  near  Lloyds,  Jef- 
ferson  Co.    at  $3,837. 

Fla.,  Tarpon  Springs — J.  B.  McCrary  Engrg.  Co., 
Atlanta  Ga.,  awarded  contract  for  paving  4  miles 
of  streets,  brick,  at  $236,000. 

Fla.,  Titusville — Maule  Paving  Co..  OJus,  Fla., 
awarded  contract  to  construct  15  miles  of  road 
at   $120,000. 

Ga.,  Savannah — City  Council  let  following  paving 
contracts:  Pritchard,  Raines  &  Hazlehurst,  at  $70,- 
000,  to  pave  Dale  Ave.,  10.946  sq.  yds.  oil  street 
asph.  at  $27,940;  Houston  St.  13.000  sq.  yds.  cone. 
at  $34,397:  37th  St.  4.200  sq.  yds.  cone,  at  $9,450; 
Dixon  Constracting  Co.  at  about  $5,000  to  pave 
portion  of  President,   Clifford  and  other  streets. 

Ida.,  Ontario — Hauser  Constr.  Co.,  awarded  con- 
tract for  15  miles  grading  on  Oregon  Trail  Hwy. 
from  point  opposite  Weiser  on  Ore.  side  to  Baker 
Co.  line,  at  $106,000. 

III.,  Moline — Victor  McDain,  E.  Moline.  awarded 
contracts  for  paving  8th  and  9th  Aves.  for  dist. 
of  22  blocks,  at  $100,896.  also  paving  of  Third  Ave. 
to  city  limits  at  $11,019.  Material  to  De  used  Is 
reinf.  concrete  and  work  will  begin  this  winter 
if  weather   continues   favorable. 


A  Complete  Service  for  Engineers 

We  carry  a  complete  stocK  of  all 
materials    and    instruments     re=    s*^* 
quired  for  drafting   rooms,    engi= 
neering   offices,    surveying    par= 
ties,  etc. 


PS 


Send  for  Illustrated  Catalog  with  Prices 

KoLESCH  &  Company 


138  Fulton  Street 


New  York  City 


The  Popular  Kolescb 

"PIONEER"  TRANSIT 

No.  7710 


In  writing  to  advertisers  please  mention   Municipal   and   ConNTT   Enoineehino 


Dec.  1921 


MUNICIPAL  AND  COUNTY  ENGINEERING 


27 


III.,  Springfield— Wibh.M-  A-  Co..  Umin.  Mich, 
nwanlod  ooritiaot  by  .'^t,  Dlv.  of  lliKhways,  for 
coiistr.  i>r  12.33  miks  li.ini  roads  in  Biiieau  Co., 
at    $359.9116. 

III.,  Springfield — N.  C  l-^inK-y  c'onstr.  *\)..  Hoopos- 
ton.  a\v;ifdi'U  conitr.  far  constr.  of  iiard  road  con- 
ficcting  Springfield  and  Jacksonville,  at  $273,800 
without  ornu'nt  and  avcraRe  cost  with  cement  at 
$28,500:  Shidlcr  Constr.  Co.,  Kanlcakeo.  awarded 
contract  for  5.19  miles  of  roads  in  Jefferson  Co.. 
nt  $22,337  per  mile  without  cement  or  $116,139  for 
Job. 

Ind.,  Terre  Haute — C.irpentor  Construction  Co. 
awarded  contract  for  constr.  of  road  (Charles  F. 
Hill  Road>.  Est.  cost  of  work  $130,000.  Work  will 
start    in  sprinj;r.      Type:    lirick. 

Ky.,  Frankfort — Pollowinir  contracts  for  road 
work  let  by  State  Rd.  Department:  Ohio  River 
road  contracts,  McCracken  and  Livingston  Cos.. 
(In  former  2  4/10  miles  Kentucky  rock  asph.)  to 
M.  E.  Storoe  &  Co.,  Madisonville,  at  $26,621; 
Smithers,  Ellis  and  Costellow.  Knoxville,  Tenn.. 
contr.  for  grading  and  draining  12  miles  in  latter 
county,  at  $58,703;  M.  E.  Stone  &  Co.  contr.  (or 
7  miles  in  Trigg  and  Christian  Cos.  at  $81,095. 
Road  is  to  have  gravel  surface. 

Ky.,  Hopklnsville — State  Hwy.  Comni..  Frankfort, 
let  contract  to  M.  E.  Stone  &  Co.,  Madisonville, 
Ky.,  at  $81,095  to  improve  7  mile  sec.  of  Cadiz- 
Hopkinsville    Rd.   Christian   and   Trigg  counties. 

Mich.,  Marquette — G.  P.  Scharl,  Muskegon, 
awarded  contract  for  grading  and  draining  constr. 
of  111^  miles  Baraga  Trunk  Line  St.  Rd.  35-6C. 
Ishpemimg  Twp.,  at  $175,387. 

Mo.,  Monticello — W.  A.  Ross.  Kansas  City,  Mo., 
awarded  contract  for  constr.  of  8.37  miles  State 
Rd.  from  Canton  southward  and  westward,  Lewis 
Co.,    FAP    38,    at    $85,827. 

Mo.,  St.  Joseph — Moritz  &  Oren,  EfBngham,  111., 
awarded  contract  for  6.639  miles  St.  Rd.  from  St. 
Joseph  to  Dearborn,  Buchanan  Co.,  FAP  180,  at 
$211,550. 

N.  M.,  Santa  Fe — Following  contracts  let  by 
State  Hwy.  Comn.:  \V.  T.  McClure,  Magdalena, 
N.  M.,  awarded  contract  for  FAP  57,  Chaves  Co., 
14.  242  miles,  at  $44,350,  exclusive  lOZ  for  con- 
tingencies for  engrg. ;  J.  V.  Stryker  (ionstr.  Co., 
East  Las  Veg.as,  N.  M.,  awarded  contract  for 
FAP  63,  Curry  Co.,  13,024  miles,  at  $87,445.  ex- 
clusive of  10%  for  engrg.   and  contingencies. 

N.  C,  Bayboro — Union  Paving  Co.,  Phila.,  Pa., 
awarded  contract  to  construct  12.03  miles  roadway 
in  Pamlico  Co.  from  Craven  Co.  line  to  Bayboro. 
at   $263,022. 

N.  C,  Charlotte — Blythe  Bros,  awarded  contract 
to   pave    14    miles   of   streets    at   about    $525,000. 

N.  C,  Graham — Elliott-Sholes  Co.,  Durham, 
awarded  contract  by  State  Hwy.  Comn.  for  constr. 
of  5.22  mile^  hard  surface  road  from  TrolUngwood 
to  Orange  Co.  line,  Topeka  surfacing  on  concrete 
hase,  project  564,  Alamance  Co..  at  $140,115;  also 
-contract  at  $334,204  for  11.70  mi.  hard  surf.  rd. 
from  (3ibsonviIle  toward  CJreenisboro.  Topeka  sur- 
facing on  cone,  base,  proj.  532,  (Juilford  Co.;  also 
contract  in  conjunction  with  R.  E.  Boggs,  Spar- 
tanl)urg,  S.  C,  for  constr.  of  10.24  mi.  hard  surf. 
rd.  from  Lexington)  to  Rowan  Co.  line.  Topeka  sur- 
facing on  cone.  base.  proj.  525,  Davidson  Co.  at 
$292,958. 

N.  C,  Goldsboro — Union  Paving  Co.,  Philadelphia, 
Pa.,  awarded  contr.  to  constr.  10.01  miles  roadway. 
Wayne  Co.,  from  Goldsboro  to  Lenoir  Co.  line,  at 
$268,357. 

N.  C,  New  Bern — Union  Paving  Co..  Phila.,  Pa., 
awarded  contract  to  construct  9.93  miles  roadway. 
Craven  Co.,  from  New  Bern  toward  Morehead  City, 
at  $246,078.   and  $16,609  for  structures. 

N.  C,  Newrton — Union  Paving  Co.,  Philadelphia, 
Pa.,  awarded  contract  for  10.85  miles  hard  surf. 
road  in  Catawba  Co.  betw.  Newton  and  Burke  Co. 
line,  at  $322,040;  Topeka  with  cone,  base,  proj.  622. 
N.  C,  Raleigh — Contracts  for  a  million  dollars 
worth  of  hard  surfaced  hwys.  constr.  in  4  counties 
let  by  State  Hwy.  Comn.:  work  in  Wayne  (10 
miles  Topeka  asph.).  Craven  (10)  and  Pahlico  (12) 
-will  be  done  by  Union  Paving  Co..  Philadelphia: 
"West  Construction  Co..  Kinston,  will  build  road  in 
<3reene   Co.    (6.7    miles). 


N.  C  ,  Snow  Hill — We.st  Construction  Co.,  Kins- 
ton,  N.  C.  .iwarded  contr.  to  construct  6.81  miles 
roadway.  (!r',-.iio  Co..  at  $196,446. 

N.  C,  Statesvliie — K.  M.  Hudson  Co.,  Salisbury, 
awarded  contract  lor  10.50  miles  hard  surf,  road  in 
Iredell  Co.  betw.  Shepherd  and  Statesvilie,  Topeka 
surfacing  on  cone,  ba.-ie,  proj.  639.  at  $332,544; 
structures  to  Lutcn  Bridge  Co.,  Knoxville,  Tenn., 
at    $19,181. 

N.  C,  Washington— P.  G.  Ligora  &  Co.,  Baltimore, 
and  Robt.  G.  LsiBSiter,  Oxford.  N.  C,  awarded  con- 
tracts to  constr.  brick  and  sheet  asph.  pavmg, 
30,000    sq.    yds.,    at    $197,000. 

Okla.  Bartlesvllle — Hamilton  Construction  Co. 
awarded  contract  to  construct  25,000  sq.  yds.  cone, 
pavement   at   $100,000. 

Okla..  Bartiesville— Bartlesville  Construction  Co. 
awarded  contr.  tor  paving  12  streets  and  24  alleys, 
at    $91,500. 

Okla.,  Okmulgee— A.  M.  Ammerman,  Wichita. 
Kans..  awarded  contr.  for  constr.  of  an  IS-"-  /°aa 
so  from  Okmulgee  to  Henryetta.  12  mi.,  at  $411,000. 
Okla.,  Pauls  Valley-Standard  Paving  Co.- Julsa. 
awarded  contract  for  paving  N.  Pine  St.  at  $72,671. 
Ore  Baker  —  Copenhagen  Brothers,  local 
awarded  contract  for  bldg.  river  section  of  Baker- 
Cornupopia  Rd.,  at   $105,641  (13.2  miles). 

Ore.,  Portland— Following  contracts  let  by  State 
Hwy  for  road  work:  McAuIiff  &  Healy,  Portland, 
$1M95  for  grading  7.8  miles  Cow  Canyon  sect. 
rioiips-Claif  Hwy.  Wasco  Co.  Bauer  &  Bauer. 
Sayton,  Was":  for  grading  and  macadamizing 
Sherman  Valley  section  Sherman  Hwy.  at  $61,- 
218  5?  Sauer  &  Bauer,  grading  and  macadamizing 
7  6  miles  Moro-Sherman  Hwy.  at  $65,39;. 

q  c  Beaufort— J.  T.  Blassingame,  Greenville, 
award^ed  c^oTract  for  grading  and  fo"",  t^  ^^^ 

on    20.781    miles    Beaufort    to    Focotaugo    xiwy. 

Vlnr,  Knowille— Murray  Constr.  Co.  awarded 
contract  f'^r^'ing  Churchwell,  Tarleton  Sts.  and 
alleys,   at  $100,000. 

TPv  Bia  Springs- Womack  Constr.  Co  ,  McKin- 
neya-wl^del'  contr.  for  constructing  34  25  miles 
grl.;el    road   on    State    Hwy.    No.    1    at    $250  744. 

xov^        Breckenridgei    —    Womack      Constr.      Co. 

™Tex     Edinburg-W.  L.  Pearson  &  Co..  Houston, 

^r  ™^Mrr:L°[-^""p.-      McElrath,^  Corsicana 
awarded   contrac"  for  finish  Jeffersoo  Hwy.  No.   11 

"V«.!'Mtd,and-Womack   constr     CO  .McKinney 

?^r^aJr?i^-^^r«foC  I 

aw\?d;d-c^Atra«  'i^S:^^^^   '"^'■ 

awarded   contract    for  constr    of   24  74  miles   grave, 
road  on  State  Hwy.  No.  1,  at  $^09,31)&. 
T^v      Palestine— Gulf    Bituluthic    Co..     Houston, 

Co    line   near  Kent,   at   $107,471. 

Tex     Sherman-T.  J.  Larkin  &  Sons,  Dallas.  Tex 

s5^io°^ray°so^uufryi  ssii.'  ariu- 
2^dS!::;r)^?i5^rS?gi|^'^ef^Sv^i 

road  on  State  Hwy.   No,   1  at  $93,898. 

Tex.,  Waco-McCall-Moore  Engrg.  Co  Waco, 
awarded  contract  to  pave  Mary  St.,  vitr.  brick, 
$90,000. 

W  Va.,  Charleston — Monongahela  Construction 
Co  'Fairmont,  W.  Va.,  awarded  contract  to  Pro]. 
3010     Mineral    Co.,    10.35    miles    northwestern    turn- 
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pike,  grading  and  draining  only,  at  $70,628;  Chas. 
Spindler,  Kingwood,  W.  Va..  contract  for  ProJ. 
3003,  Monongalia  Co.  4  mi.  Fairmont  to  Morgan- 
town,  grading  and  draining  only,  at  562,479; 
Ronedy  Constr.  Co.,  Parkersburg,  W.  Va.,  awarded 
contract  for  ProJ.  3005,  -Wood  Co.  3.5  miles  Park- 
ersburg-Williamstown  pike,  grading,  draining  and 
paving  with  concrete,  at  $94,936;  Newark  Paving 
and  Construction  Co.,  Newark,  O.,  awarded  con- 
tract for  Proj.  3073,  Ohio  Co.  2  mi.  National  Pike, 
grading,  draining  and  paving  at  $77,020;  Hunit- 
Forbes  Constr.  Co.,  Ashland,  Ky.,  awarded  contract 
for  Project  112,  Putnam  Co.,  grading,  draining  and 
paving  6.45  miles  Midland  Trail  betw.  end  of  Proj. 
45  and  point  near  Kanawha  Co.  line,  bitum.  pene- 
tration macadam,  at  $193,115;  J.  M.  Randish  &  Co., 
Huntington,  W.  Va.,  awarded  contract  for  Proj. 
3100,  Gilmer  Co.,  2  miles  Glenville-Weston  pike, 
grading  and  draining  only,  at  $26,776;  A.  L.  Kicko- 
lich,  Fairmont.  W.  Va..  contract  for  Proj.  3004, 
Marion  Co.,  1.7  miles  Fairmont-Morgantown  Rd.. 
grading  and  draining  only,  at  $14,037;  Kenedy 
Constr.  Co.,  Parkersburg.  W.  Va.,  contract  for 
Proj.  3040,  Fayette  Co.  6.8  miles  Midland  Trail. 
Longacre  to  Kanawha  Falls,  grading,  draining  and 
paving  with  bitum.  penetration  macadam  at  $213.- 
916;  C.  S.  Waugh.  Williamson,  W.  Va.,  awarded 
contract  for  grading,  draining  and  paving  Proj. 
3042,  Kanawha  Co.,  St.  Albans  to  Putnam  County 
line,  2.6  miles  Midland  Trail,  bitum.  macadam,  at 
$100,382. 

W.  Va.,  Wheeling — Newark  Paving  and  Constr. 
Co.  awarded  contract  for  paving  4  miles  of  Na- 
tional  Pike   so.   of  West  Alexander,   at   $77,020. 

W.  Va.,  Wheeling — Kennedy  Constr.  Co.,  Park- 
ersburg, awarded  contract  for  National  Pike,  Ohio 
Co.,  at  $73,639. 

Wash.,  Seattle — J.  L.  Smith,  Pioneer  Bldg.. 
awarded  contract  for  paving  15th  Ave.,  N.  W.,  at 
$188,934. 

SEWERAGE  AND   SEWAGE  TREIATMENT 

Cal.,  E.  San  Diego — Hickey  &  Harmoni,  58  2nd 
St.,  San  Francisco,  low  bidder  and  will  probably 
be  awarded  contract  for  constr.  of  29  miles  of 
sewers   for  E.    San   Diego   at   $232,742. 

Cal.,  Madera — W.  J.  Tobin,  527  Santa  Rey  Ave., 
Oakland,  awarded  contract  for  constructing  vit. 
pipe  sewer  system,  approx.  36,000  ft.  and  sewage 
pumping  plant,  at  $39,985. 

Ont.,  Hamilton — Following  contracts  for  sewer 
construction  awarded:  Wellington  St.  Sec.  No.  1  at 
$181,198  and  Sec.  2  at  $174,261  to  A.  Cope  &  Son; 
small  sewer  on  Wellington  St.  to  J.  J.  Armstrong 
&    Sons   at   .?689. 

Fla.,  Sarasota — J.  W.  Crawford  awarded  contract 
for  $16,164  bonds,  less  15%  for  cash,  maldng  cash 
bid   $13,740. 

Ida.,  Caldwell — Morrison-Knudsen',  Boise,  awarded 
contract  for  construction  of  combined  drainage  and 
sewer  system  for  North  Caldwell  at  $50,485. 

la.,  Dubuque — Even-Ulrich-Staner  Co.,  446  Gar- 
field Ave.,  Dubuque,  awarded  contract  for  constr. 
of  sewer  impvts.  in  no.  sect,  of  city  at  $30,000. 

Minn.,  Albany  —  Hammem  &  Co.,  Mankato, 
awarded  contract  for  san.  sewerage  system,  in- 
cluding disposal  plant,   at   $25,519. 

Minn.,  Rochester — Following  contracts  let  for 
sewers:  Sees.  1.  2  and  3  to  Mankato  Constr.  Co., 
Mankato,  approx.  $42,000;  Sees.  4,  6,  6  and  7  to 
Wm.  C.  Fraser.  810  Guardiani  Life  Bldg.,  St.  Paul, 
at  approx.   $26,000. 

Minn.,  St.  Peter — Lars  Ovorn,  St.  Peter,  awarded 
contract  for  constructing  Walnut-5th-Cedar  Sts. 
sewer  at  $19,000. 

N.  C,  Charlotte — Myers  Constr.  Co.,  Meridian, 
Miss.,  awarded  contract  to  constr.  storm  sewers; 
Tucker  &  Laxton,  Charlotte,  contract  to  constr. 
sewers  in  unimproved  portion  of  city  at  $36,836. 
Total   cost  of  system,   $100,000. 

Okla.,  McAlestei — -Jno.  W.  Roos  awarded  general 
contract   for   sewers  at   $31,752. 

Pa.,  Reading — J.  M.  Davenport  and  E.  S.  Fry 
(both  of  Chester)  awarded  contract  for  about  6 
mik-s  of  house  sewers  in  northeast  section  at 
$70,000. 

Tenn.,     Memphis — Moreno-Burkham    Constr.    Co., 


St.  Louis,  Mo.,  awarded  contract  to  construct  Blng- 
hamton   san.    sewer  outlet   main   at   $56,816. 

Tex.,  Dalhart — Gordon  Constr.  Co.,  Denver,  Colo., 
awarded  contract  to  construct  sewage  disposal 
plant  and  extend  sewer  system  at  $22,765. 

Wn.,  Seattle — Fiorito  Bros.,  650  6th  Ave.,  North- 
west, awarded  contract  for  installing  sewers  in 
E.   70th   Street  et  al.    at   $52,237. 

Wn.,  Spokane — Standard  Asphalt  &  Paving  Co. 
awarded  contract  for  Fifth  Ward  Sewer  No.  13  at 
$61,600. 

Wis.,  Valders — W.  O.  Baer,  Manitowoc,  Wis., 
awarded   contract   for   sewerage   system   at   $50,000. 

WATER    SUPPLY    AND    PURIFICATION 

Ariz.,  Tucson — Corbett  Hardware  Co.  awarded 
contract  at  $22.15  per  cwt.  for  furnisliing  city  with 
2,500  ft.   2-in.   water  pipe  f.   o.   b. 

B.  C,  Burnaby — Paige-Horsey  Co.,  Toronto,  Ont., 
awarded  steel  contr.  for  water  works  extensions  at 
$29,795. 

N.  S.,  Halifax — Steel,  brickwork  and  plumbing 
contracts  for  pumping  station  costing  $6,100 
awarded  to  MacKinnon  Steel  Co.,  Ltd.,  Drummond 
Rd.,  Sherbrooke,  Que.,  and  Briggs  Constr.  Co., 
Metropole  Bldg.,  Halifax,  and  Mitchell  and  Mc- 
Rae,   29  Grafton  St.,  Halifax. 

Ont.,  Mille  Roche — Kyer  &  Scott,  Mille  Roche, 
have  general  contract  for  constr.  of  "Eastman" 
drain  at  $10,000  for  Cornwall  Twp. 

Que.,  Montreal — Ross  &  Grieg,  agents  for  Goldie 
McCulloch  Co.,  Ltd.,  awarded  contract  for  12- 
million  gal.  elec.  pump  for  the  McTavish  St.  reser- 
voir station  at  $16,842. 

Que.,  St.  Lambert — Contract  for  cone,  pipe  for 
town  awarded  to  Independent  Concrete  Pipe  Co., 
Ltd.,  Huron  street,  Woodstock,  Ont.  Contract  for 
laying  pipe  and  san.  sewers  awarded  to  Leger, 
76-A  Rird  Ave.,  and  Tardiff,  60  Adams  St.  Pro- 
ject  will    cost    $53,000. 

Iowa,  Stanton — Dunnegan  &  Briggs,  Shenandoah, 
awarded  contract  for  extension  of  municipal  water 
works  at  2Sc  per  ft.  for  excav.,  backfill  and  lay- 
ing pipe.  Abt.  7,200  ft.  of  4-in.  cast  iron  pipe  line, 
including  8  hvdrants,  11  valves  and  boxes  and  spe- 
cials, totalling  79  4-in.  and  13  6-in.  bells. 

Kans.,  Parsons — Following  contracts  let:  Ameri- 
can Cast  Iron  Pipe  Co.,  Birmingham,  Ala,,  con- 
tract for  Sec.  No.  2  (cast  iron  pipe)  at  $127,200; 
Ludlow  Valve  Co.,  Kansas  City.  Mo.,  contract  for 
hydrants  and  valves  at  about  $4,543. 

Mass.,  Boston— National  Water  Main  Cleaning 
Co.,  Inc.,  awarded  contract  for  cleaning  water  pipes 
in  N.  Beacon  St.  Wash.,  etc.,  at  $3,680. 

Mich.,  Grand  Rapids— The  Owen-Ames-Kimball 
Co  awarded  contract  for  concrete  work  on  new 
municipal   niter  plant  at  $174,691. 

Minn.,  Cloquet— Pastoret  Constr.  Co.,  303  Sell- 
wood  Bldg.,  Duluth.  awarded  contract  for  water 
mains,  well,  pumphouse,  build  power  line,  install 
pump  and   motor,   at  $21,886.  „.„,_ 

Minn.,  McKinley— Mr.  Pearson,  Ely,  awarded  con^ 
tract  for  constr.  of  new  pumphouse  at  52.W8. 

Minn.,  Forest  Lake— F.  G.  Bauer.  Forest  Lake, 
awarded    contract     for    well     and     pumphouse     at 

^^Nlb.,  Lincoln— Following  contracts  let  for  water 
works  'equipment :  Boilers  to  Murray  Iron  Works 
Cn  Rurlinston.  la.,  two  500-h.p.  tubular,  $^1,3UU, 
goal   handhng  equipt..    Jeffrey  Mfg.    Co.,    coal  con- 

"Teb  "Lin1oln-A'-A°Dobson  Co.  awarded  con- 
tract for  wo"  in  Water  Dist  "^  ^t  $.19^75;  Knud- 
son  and  Bruce  awarded  <:o':}}l^''^J'"',y^^^%^"^^i 
23.    Northside    Ave.    bet.    loth    and    17th    bts.    at 

'^O.f  Cleveland— Stange  &  Walsh  Co.  .awarded  ex- 
tract for  125.000,000-gal.  cone,  reservoir  on  Baldvnn 

^°s!'^'d^,'  Mad^ison-Ole  Helmey.  Madison,  awarded 
contract  for  diffing  and  reflUmg  approx.  1,800  ft. 
water   main   ditches   at   18c   per  running  ft. 

Tex.,  Edinburg— Gulf  Machinery  &  Ship  »"PP'y 
Co  2128  Strand  Galvestonv  Tex.,  awarded  contract 
bycity  to  construct  water  works  and  power  house 
e?ect  60,000-gaI.  capy.  tank  ^it^  pump  supplying 
150  gals,  per  min.,  approx.  cost  $5,000,  install 
$2  000  pump;  40x60  ft.  dam  and  power  house,  wood 
constr.,  cone,  floor,  cost  $16,000,  1  mi.  transmission. 

S.    D.,    Mobridge — Pittsburgh-Des     Moines     Steel 
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Highway  Construction  Equipment 

Service 

If  in  the  market  for  any  of  the  following  highway  construction 

equipment,  so  indicate  by  check  marks,  mai 

1  this  page  to  Municipal 

and  County  Engineering,    702   Wulsin    Building,  Indianapolis,  and 

price  quotations  and  d 

escriptive  literature  will  be  forwarded  to  you. 

— Air  Compressors 

— Excavator,  Crane 

— Road  Graders 

Asphalt  Plant,  Port- 

—Elevating  Graders 

— Road  Mesh 

able 

Gasoline  Locomotives      ^^^^  P^^"«^ 

— Asphalt  Plant,  Rail- 

—Road  Plows 

road 

— Gravel  Screener 

— Road  Rollers 

— Asphalt  Tools 

— Heaters,  Asphalt 

— Road  Scrapers 

— Asphalt  Tool  Wagon 

— Heaters,  Tar 

— Sand  Dryers 

— Bar  Cutters  and 

— Hoisting  Engines 

— Saw  Rigs 

Benders 

— Industrial  Cars 

— Scarifiers 

— Bars,  Reinforcing 

— Industrial  Track 

— Scrapers,  Power 

— Bins,  Portable  Stone 

— Manhole  Covers 

— Sheet  Piling,  Steel 

— Bodies,  Dump  Truck 

— Mixers,  Building 

— Skimmer,  Scoop 

— Brick  Rattlers 

— Mixers,  Hot 

— Steam  Shovels 

— Catch  Basin  Covers 

— Mixers,  Paving 

— Stone  Elevators 

— Cement  Testing  Ma- 
chinery 

— Motor  Trucks  (1-3 
tons) 

— Stone  Screens 
— Stone  Spreaders 

Clam  Shell  Buckets 

— Motor  Trucks  (over 

— Surface  Heaters 

— Contraction  Joint 

tons) 

— Tampers,  Road 

— Cranes,  Locomotive 

— Oil  Distributors 

— Tractors 

— Portable  Conveyor 

— Trailers 

— Crushers,  Stone 

— Portable  Drilling 

— Turntables 

— Drag  Scrapers 

Rigs 

— Unloaders,  Car 

— Dragline  Cableway 

— Pile  Drivers 

Excavator 

— Reinforcing  Steel 

— Wagon  Loader 

— Dump  Cars 

— Road  Drags 

— Wheeled  Scrapers 

— Dump  Wagons 

— Road  Forms 

— Wire  Mesh 
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Co.,  Tuttle  and  S.  W.  10th,  Des  Moines.  la., 
awarded  contract  for  constr.  of  water  works  plant 
system  near  Milwaukee  bridge,  32,000-gal.  capv., 
J167.850. 

W.  Va.,  Mullens — West  Va.  Engrg.  Co.  awarded 
contract  to  construct  water  works  at  ?60,000;  in- 
stall 105,000-gal.   capy.   steel  tank. 

Wn.,  Seattle — Schulz  Constr.  Co.,  San  Francisco, 
awarded  contract  for  constr.  of  a  distributing  sys. 
for  Citrus  Heights  Irrigation  Dist.,  Northern  Sac- 
ramento Co.,  at  $163,000.  Dist.  is  comprised  of 
30,000  acres.  Work  will  consist  of  principally  re- 
habilitating and  enlarging  existing  system.  Main 
line    pipe   will    be   built   SVi    miles   in    length. 

Wash.,  Seattle — Scalzo  &  Co.  awarded  contract 
to  Install  water  mains  in  39th  Ave.,  S.  and  Court 
street,  at  SI. 879:  Romano  &  Rosello  Bros.  Co.,  822 
Corwin  Place,  contracts  for  water  mains  in  Miller 
St.  at  .53.491;  also  in  Harris  PI.  et  al.  at  SI. 394. 

Wis.,  Taylor — Following  contracts  let  for  water 
works  system:  Tank  and  tower  to  Pittsburgh-Des 
Moines  Steel  Co.,  Tuttle  &  S.  W.  10th,  Des  Moines, 
la. ;  valves,  hydrants  and  valve  boxes  to  Iowa 
Valve  Co.,  Oskaloosa,  la.;  labor  to  Mierswa  Constr. 
Co.,  Oshkosh;  well  to  Bowman  &  McMahon,  Dur- 
and;  c.  i.  pipe  to  Am.  Cast  Iron  Pipe  Co..  712 
Plymouth  Bldg.,   Minneapolis,  Minn. 


Prospective  Work 


ROADS    AND    STREETS 

Ala.,  Clayton — Barbour  Co.  will  construct  roads 
$160,000  bond.s  voted. 

Ala.,  Tuscumbia— Bids  will  be  asked  about  Jan. 
1st  by  State  Hwy.  Dept.  for  constructing  4  mile 
hard  surf,  and  4  mile  gravel  roads.  $225,000  avail- 
able.     A.    P.    Henderson,    Div.    Engr..    Montgomery. 

Cal.,  Arcadia— City  Engr.  O.  A.  Gierlich  esti- 
mates cost  of  completing  city's  streets  at  $260,000. 
Pavmg  of  important  streets  will  be  taken  up  first. 

Cal.,  Pomona— The  S200.000  street  impvt.  bonds 
voted  in  Dec.  have  been  sold  at  par.  Sale  of 
bonds  will  enable  city  to  start  paving  campaign 
comprising  abt.  13  miles  of  streets  in  business  and 
residential  sections.  First  paving  will  be  done  in 
business  dist.  City  will  pay  cost  of  improving 
24  streets  from  bond  issue  and  prop,  owners  half. 
Total   cost,   S4O0.000.      F.  C.   L,.   Froedhe,   City  Engr. 

Cal.,  Sacramento— Expenditure  of  approx.  S15.- 
000,000  for  roads  in  1922  on  state  hwy.  work  mapped 
out  at  conference  of  division  engrs.  T.  E.  Stanton 
Asst.   St.    Hwy.    Engr. 

Cal.,  San  Diego — Petition  referred  to  city  man- 
ager by  Com.  Council  to  pave  Penn.  Ave. — Front 
to  5th  Sts. — with  4-in.  cone,  base  and  one-in. 
asph.  wearing  surface.  Engrg.  Dept.  reported  to 
Council  prelim,  est.  of  paving  and  improving  Grim 
and  Wightman  Sts.;  Paving,  180,034  sq.  ft.;  curbs. 
6.805  lin.  ft.;  curb  removals,  5.134  ft.;  walks.  6.206 
ft.;  also  plans  and  specfs.  for  paving  Sunset  Blvd. 
from  St.  James  PI.  to  Ft.  Stockton  Drive.  Ma- 
terial is  to  be  Portland  cem.  cone.  base.  Prelim, 
steps  taken  for  paving  Roosevelt  Memorial  i5r. 
from  end  of  Prospect  St.  to  LaJolla  to  Biological 
grade.  Council  ordered  City  Engr.  to  prepare  plans 
and  specfs.  for  this  paving.  Council  also  plans  to 
pave  Encanto  Hwy. 

Cal.,  San  Francisco — Board  of  Pub.  Wks.  has 
ordered  paving  of  Columbus  Ave.  and  apporpriated 
$100,000  for  the  work.  Street  will  be  widened  betw. 
Wash,  and  N.  Point  Sts.  $128,683  appropriated  for 
constr.    of   Cliff   House   pavement. 

Ont..  Brantford — By-law  passed  providing  for 
raising  $20,000  for  purchase  of  road-making  ma- 
chlenr}'  and   appliances.     H.    F.   Leonard,   City  Clk. 

Fla.,  Tampa — Millsboro  Co.  will  repair  Bayshore 
Blvd.  and  other  roads:  $100,000. 

Fla.,  West  Palm  Beach — City  will  improve  streets 
at  cost  of  $150,000:  construct  walks,  $75,000;  also 
boulevards  and  parks.  $100,000.  Bids  will  be  ad- 
vertised about   Jan.   1st.   1922. 

Ga.,  Greensboro — Greene  Co.  will  construct  14 
miles  of  Greene  Hwy.  from  Greensboro  to  Watson 
Springs;   $300,000  state  aid. 


Ida.,  Idaho  Falls — Congress  will  appropriate  $1.- 
000,000.  This  amount,  with  $2,000,000  made  avail- 
able by  sale  of  hwy.  bonds,  will  be  used  for  impvt. 
of  Idaho-Montana  Hwy.  and  Yellowstone  Hwy.  in 
state  of  Idaho. 

la.,  Orange  City — Plans  being  prepared  for  grad- 
ing 20  miles  of  No.  Iowa  Pike  Rd..  191,  FAP  22. 
Est.    cost,    $200,000. 

Kans.,  Topeka — State  Highway  Commission  will 
authorize  new  road  projects  at  once  to  provide 
work  during  winter — plan  $4,000,000  highway  pro- 
gram. M.  W.  Watson,  State  Hwy.  Engr.  Farmers 
of  Leavenworth  County,  east  of  Tonganoxie.  are 
requesting  St.  Hwy.  Comn.  to  approve  constr.  of 
Victory  Hwy.  from  Tonganoxie  to  east  county  line 
at  once,  so  as  to  provide  employment  during  the 
winter  months. 

La.,  Monroe— Clariborne  Parish  plans  to  construct 
25  to  35  mi.  of  highway  east  and  west  thru  parish 
from  ^\'ebster  to  Union  parishes  at  cost  of  $200,000. 
H..  C.   Diagre.  Monroe,   Hwy.   Engr.   in  charge. 

La.,  Ruston — Lincoln  Parish  Police  Jury  will  sell 
$700,000    road   construction   bonds. 

Mich.,  Iron  Mountain — State  trunk  line  constr. 
work  contemplate  1  mile  cone,  paving,  20  ft.  center 
of  Stepheson  Ave.  in  Iron  Mtn.  One  mile  macadam 
in  Norway,  road  constr  work  and  repairs  con- 
templated for  next  year.  Est.  cost,  $175,000.  Jas. 
D.   Cudlip.   Co.  Clk. 

Mo.,  Clayton — State  Hwy.  Dept.,  Jefferson  City, 
Mo.,  will  construct  7.03  miles  State  Rd.  from  St. 
Louis  southward  at  cost  of  $283,599;  FAP  80; 
also  6.07  miles  State  Rd.  from  Weber  Rd.  west- 
ward, $227.  212;  FAP  78,  both  St.  Louis  Co.  H. 
D.  Griffith.  Div.  Engr.,  DeSoto. 

Minn.,  Fergus  Falls — Ottertail  County  will  ex- 
pend $300,000  on  road  next  year.  Wm.  Lincoln, 
Aud. 

Mo.,  Jefferson  City — If  Fed.  Aid  is  granted  this 
state,  work  will  start  on  highways  costing  bet. 
$2,500,000  and  $3,000,000.  Of  this  federal  aid.  por- 
tion of  cost  would  be  bet.  $1,230,000  and  $1,500,000. 
-Vcting  Governor  Lloyd  reports  that  projects  in 
seven  counties  of  the  state  are  ready  for  fed.  aid 
and  work  can  begin  inimediately  in  these  impvts. 
if  additional  aid  is  granted.  Counties  and  amts. 
include:  Miss.,  $747,000:  Harrison.  $500,000;  Stod- 
dard, $200,000;  Dunklin,  $750,000;  Buchanan.  $200,- 
000.    and   Ja.sper,    $100,000. 

Mo.,  Marshfield — State  Hwv.  Dept..  Jefferson  City, 
will  build  7.733  miles  State  Rd.  from  Rogersville 
eastward.  $23,631:  Webster  Co.  State  Aid  Pro]. 
20.112.  H.  P.  Mobberly.  Div.  Engr.,  Woodruff  Bldg.. 
Springfield.   Mo. 

Neb.  Nebraska  City — Residents  of  city  plan  impvt. 
of  52  blocks  by  paving. 

Nev..  Reno — Federal  funds  now  available  for  hwy. 
construction  in  Nevada  amount  to  $3,246,000.  State 
must  match  Fed.  allotment  with  $415,000.  On  Feb. 
1st  there  will  be  $175,000  available  in  the  high- 
way fund.  Total  amount  available  June  1st  of 
next  year  will  be  $438,000  or  more  than  enough  to 
match  the  fed.  allotment. 

N.  M.,  Santa  Fe — State  will  begin  $1,500,000  road 
constr.  program,  provided  additional  fed.  aid  is 
made  available,  as  state's  share  toward  relieving 
unemployment.      Governor  M.    C.  Mechem. 

Ore.,  Portland — If  prices  are  right  State  Hwy. 
Comn.  will  award  contracts  for  120.3  miles  of  road 
work    of   which    includes   much    grading. 

Pa..  Farrell — Directors  of  Chamber  of  Commerce 
have  approved  Mercer  Co.  Bond  Issue  of  $1,300,000 
for  completion  of  roads. 

S.  C,  Charleston — $1,000,000  voted  for  bldg.  good 
highways   in   county. 

Tenn.,  Memphis-^itv  will  widen  and  p,ave  streets 
at  cost  of  $2,100,000.     Wm.  B.   Fowler.  City  Engr. 

Tenn.,  Nashville — Board  of  Public  Works  plans 
p,aving  10  miles  of  streets.  W.  W.  Southgate.  City 
Engr. 

Tex.,  Austin — Close  to  $3,000,000  of  aid  foi'  hwy. 
constr.  awarded  by  State  Hwy.  Comm.  at  meeting 
here. 

Tex.,  Boston— U.  S.  Dist.  Engr.,  Ft.  Worth,  has 
approved  plans  for  constr.  of  12.3  miles  12-ft.  gravel 
road  on  Hwy.  No.  1  and  8,  Bowie  Co.  Est.  cost 
$165,000.  O.  B.  Pirkey,  Co.  Judge.  Bew  Boston: 
Hess  and  SkinTier,  Co.  Engr..  S.  W.  Life  Bldg., 
Dallas. 

Tex.,  Ft.  Worth— State  Hwy.  Dept..  Austin.  Tex., 
approved  plans  for  surfacing  6.84  miles  Hwy.  No. 
1    from    Parker   Co.    line    east   with   bitum.    topping. 
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BUYERS'  Guide 


A«rial  Truniw-ayt. 

American    Steel   &   Wlr«   C*. 

Armor   Plates. 

TruscoD    Steel   Co. 

Asplmlt. 

Hltoalng    Paving   Co. 

The   Barrett   Co. 

Pioneer  Asphalt  Co. 

Standard    Oil    Co.    (Indiana) 

The   Texas  Co. 

Uvalde  Asphalt  Paving  Co. 

Warren  Asphalt  Paving  Co.,  The 

.Asphalt  Filler. 

The   Barrett  Co. 
Bltoslag  Paving  Co. 
Standard    Oil    Co.    (Indiana) 
The   Texas  Co. 
Warren  Bros.  Co. 

Asphalt  Floors. 
The  Barrett  Co. 
The   Texas   Co. 
Warren  Bros.  Co. 

Asphalt  Machinery. 

Cummer  &  Son  Co.,  The  P.  D. 

Asphalt   Plants. 

Austin    Machinery   Corporation, 
Cummer  &  Son  Co..  The  P.  D, 
Littleford   Brothers. 
Warren   Bros.   Co. 

Af^phnlt    Railroad    Plants. 

Cummer  &  Son  Co.,  The  F.  D. 
Warren   Broa.  Co. 

Asphalt  Tools. 

Littleford    Brothers. 
Warren   Bros.   Co. 

Asphalt  Tool  Wag'ons. 

Littleford   Brothers. 

.Auto  Fire  Apparatus. 

Diamond   T   Motor  Car   Co. 
Duplex  Truck  Co. 
Garford   Co.,    The 
Klsael  Motor  Car  Co. 
International  Motor  Co. 
Lewls-Hall    Iron    Works. 
Packard   Motor  Car  Co. 
Plerce-Arrow    Motor   Car   Co. 

Back   Fillers. 

Austin     Machinery     Corporation. 
Pawling  and   Harnlachfeger. 

■Bar  Cutters  and   Benders. 

Koehring    Machine    Co. 

Bars,   Reinforcing. 

Truacon   Steel  Co. 

(Binders.  Road. 

The   Texas  Co. 
Pioneer  Asphalt  Co. 
Standard    Oil    Co.    (Indiana) 
Uvalde  Asphalt    Paving  Co. 
Warren  Bros.   Co. 

'Bitulithic    Pavements. 

Warren   Bros.    Co. 

Blasting  Accessories. 

E.  I.  du  Pont  de  Nemours  &  C^.. 
Inc. 

Blasting  Powder. 

E.  I.  du  Pont  de  Nemours  &  Co., 
Inc. 

Bodies. 

Lee  Loader  and  Body  Co. 
Littleford   Brothers. 

Braces,   Extension. 

Kalamazoo  Fdy.   A   Machine   Co. 

Brick  Rattlers. 

Olsen    A    Co..    Tlnlus. 


Brick-Testing    Machinery. 

Tinlua   olann    Testing    Mach.    Co. 

Bridges. 

Lewls-Hall    Iron    Works. 

Packets.   Dredging,    Excavating 
and  Sewer, 
Pawling  and    Harnlachfeger. 

Buckets,    Dumping, 

Littleford    Brothers. 
Pawling  and    ilarnlschfeger. 

Cableway    Accessories. 
Sauerman  Bros. 

Cahlewiiy   Kxcnvators. 

Sauerman    Bros. 

Calculators. 

Kolesch   &  C^. 

Car  Pullers,  Electric. 

Mead-Monison    Mfg.    Co. 

Car  lln loaders. 

Austin     Machinery    Corporation. 
Heltzel  Steel   Form  &  Iron  Co. 

Castings. 

U.  S.   Cast  Iron  Pipe  &  Fdy.  Co. 

Cast  Iron  Pipe. 

U.  S.   Cast  Iron  Pipe  &  Fdy.  Co. 

Cntclibasins. 

Dee   Co.,    Wm.    E. 
Madison    Foundry   Co. 

Cement   Testing. 

Kirschbraun,    Lester. 

Cement    Testing   Machinery. 

Tlnlus    Olsen   Testing    Uach.    Co. 

Chimneys,  Concrete. 
Truscon   Steel   Co. 
Chimneys,   Steel. 

Lewl.s-Hall   Iron  Works. 
Littleford   Brothers. 

Chloride  of  Lime^ 

Pennsylvania    Salt    Mfg.    Co. 

Chutes,    Concrete. 

Heltzel  Steel  Form  &  Iron  Co. 
Littleford   Brothers. 

Concrete   Mixers. 

Austin     Machinery     Corporation. 
Koehrlng   Machine   Co. 
Smith   Co..   T.    L.   The 

Concrete,   Reinforcement. 

American    Steel   &   Wire   Co. 
Truscon    Steel    Co. 

Conduits. 

Cannelton    Sewer    Pipe    Co. 
Truscon    Steel  Co. 

Conduit  Rods. 
Stewart,   W.   H. 

Conduits,  Wood,  Creosoted. 

Republic  Creosoting  Co. 

Consulting   Engineers. 

Alvord.    John    W. 

American   Appraisal  Co. 

Artingstall,    Wm. 

Brossmann,  Chas. 

Burd    &    Glffels. 

Chicago  Paving  Laboratory. 

City   Waatea   Disposal   Co. 

Dow   &   Smith. 

Fargo   Engineering  Co. 

Flood.    Walter   H..    A   Co. 

Gannett.  Seelye  &  Fleming  Co. 

Hill   &  Ferguson 

Howard.   J.   W. 

Hi*-*  &  Co..  Ro*'"-*  *" 


Jones,    Sam   L. 
Klrchoffer,  W.  G. 
Klrsciibraun,    Lester. 
Potter,    Alexander. 
Van  Trump,  Isaac. 
Wells,   James  P. 

Contractors. 

City    Wastes    Disposal    Co. 
Sullivan,    Long   &   Hagerty. 
Warren  Bros.   Co. 

Contractors*  Tools  and  Machinery. 

Austin   Machinery  Corporation. 
Austln-Weatern  Co.,   Ltd..   The 
Good   Roads  Machinery  Co.,   Inc. 
Koehrlng  Machine  Co. 
Littleford    Bros. 
Smith  Co..  T.  L,  The 

Contractors*  Wagons. 

Austin   Machinery  Corporation. 
Austin-Western  Co.,   Ltd.,   The 

Conveying  Machinery. 

Mead-Morrison    Mfg.    Co. 
Pawling   &   Harnlschfeger, 
Portable  Machinery  Co.,    Inc. 
Webster  Mfg.   Co. 

Cranes  and  Hoists. 

Austin    Machinery   Corporation. 
Heltzel  Steel  Form  &  Iron  Co. 
Pawling   and   Harnlschfeger. 

Creosote, 

The  Barrett  Co. 
Republic  Creosoting  Co. 

Creosoted  Wood  Block. 

(Factory  Floors.    Bridge  Floors) 
Republic  Creosoting  Co. 

Crushers,  Rock  and  Ore. 

Austin-Western     Road     Machin- 
ery Co.  ^ 
Good   Roads  Machinery  Co.,   Inc. 

Culvert  Molds. 

Austin-Western  Co.,   Ltd.,   The 

Cnlvert  Pipe,  Vitrified. 

Cannelton  Pipe  Co.  _ 

Dee  Clay  Mfg.   Co.,   Wm.   B. 

Culverts. 

Newport   Culvert  Co. 
Truscon   Steel   Co. 

Curb  and    Gutter  Forms. 

Heltzel    Steel    Form    A    Iron    Co. 
Truscon  Steel   Co. 

Curb   Bar. 

Truscon   Steel   Co. 

Direct  Oxidation  Process. 

Direct    Oxidation    Process    Corp. 

Disinfectants. 

Integrity  Chemical  Co. 

Drag-lJne   Excavators. 

Austin   Machinery  Corporation. 

Drag   Scrapers. 

Austin- Western     Road     Machin- 
ery Co. 

Drain  Tile. 

Dee  Clay  Mfg.   Co.,    W.   B. 

Drawing  Materials. 
Kolesch  A  Co. 

Dryers. 

Cummer  A  Son  Co.,  The  F.   D. 

Dump   Cars. 

Austin- Western     Road     Machin- 
ery Co. 

Dump   Wagons. 

Austtn-W^eatern      Road      Machin- 
ery  Co. 
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$137,000.     Hugh  L.   Small.   Co.  Judge;   R.   V.   Glenn. 
Cons.  Engr. 

Tex.,  Mexla — E.  L.  Dalton,  Dallas,  Cons.  Engr. 
tor  Mexia  will  about  1st  o(  yr.  award  contracts  for 
considerable  paving.  $150,000  bonds  have  been  voted. 

Tex.,  Sherman — At  public  mass  meeting  citizens 
indorsed  plan  for  disposing  of  $190,000  bond  issue  for 
constr.    of  roads. 

Va.,  E.  Radford—City  will  sell  $150,000  bonds  for 
purpose  of  repaying  First  Street,  bldg.  sewers,  etc. 

Wash.,  Seattle — Road  and  brdg.  impvts.  contem- 
plated in  Grays  Harbor  Co.  for  1922.  according  to 
plans  of  County  Engr.  H.  S.  Shorey,  include  fol- 
lowing: Rd.  from  Elma  to  Oakville,  18  miles,  is 
to  be  rebuilt;  rd.  from  Westport  so.  to  Pacific 
county  line,  8  miles,  is  to  be  rebuilt;  along  no. 
side  Quinault  Lake,  5  miles  new  rd.  is  to  be  con- 
structed; from  Hoquiam  northwest,  13  miles  of 
road  is  to  be  rebuilt.  All  above  projects  are  cov- 
ered by  bond  fund  voted  by  county.  Numerous 
other  small  projects  will  be  taken  care  of  by  roads 
districts  and  road  and  bridge  funds.  1st  under- 
taking in  1922  King  County  road  program  will  be 
stretch  of  paving  3.69  miles  long,  20  ft.  in  width, 
est.  to  cost  $120,000.  Engr.  Beeman  expects  to 
advertise  for  bids  soon  as  weather  conditions  will 
warrant.  Following  the  Bellevue-Newport  paving 
will  be  2  miles  paving  on  East  Valley  rd.,  no.  of 
Pierce  Co.  line. 

Wash.,  Spokane — Spokane  Co.  brought  1922  road 
program  to  near  the  $1,000,000  mark  when  Commrs. 
voted  $140,000  for  work  on  Deer  Pk.  Hwy. 

Wash.,  Wenatchee — Chelan  County  is  planning 
extensive  program  of  road  Impvts.  to  cost  about 
$500,000.  It  is  planned  to  finish  the  12  miles  of 
pavement  betw.  Wenatchee  and  Cashmere  on  Sun- 
set Hwy.;  also  lower  portion  of  Blewett  Pass  Hwy. 
will  be  graded   and  surfaced. 

W.  Va.,  Richwood — City  will  grade  and  pave  road 
leading  from  city  to  Dain  along  Riverside  Dr.  on 
Greenbrief  Rd.  on  roads  of  upper  South  Richwood. 
etc.,  also  construct  bridges.  Will  vote  Nov.  29 
on  $40,000  bonds. 

Wis.,  Juneau — Dodge  Co.  Bd.  voted  a  $950,000  road 
constr.  program  for  1922  under  bond  issue  of  $5,- 
200,000.  Following  roads  are  to  be  constructed: 
Completion  of  Waupin-Beaver  Dam  road,  cone; 
Randolph-Beaver  Dam  Rd.  work;  South  Beaver- 
Dam  Rd..  cone;  Juneau-Hustisford  Rd.,  18  ft.  cone; 
Clyman-Columbus  Rd.,  18  ft.  cone;  Rubicon  Rd.. 
cone;  Horicon-Iron  Ridge  Rd.,  cone;  Fond  du  Lac 
— Milwaukee  Rd.,  cone.  E.  T.  Klug,  Juneau.  Comrar. 

Wis.,  Lake  Geneva — County  program  calls  for  32 
miles  cone  road  construction.  Concrete  rd.  from 
Lake  Geneva  to  Walworth,  costing  $280,000.  and 
cone.  rd.  from  Lake  Geneva  to  Springfield,  as  part 
of  the  $1,590,000  Walworth  Co.  rd  bldg.  program 
for  1922. 

Wis.,  Madison — Following  counties  appropriated 
funds  for  purchase  of  road  bldg.  machy.  as  follows: 
Richland  Co..  $15,000  for  rd  machy.,  inculd'g  large 
grader,  6  patrol  graders  and  possibly  steam  shovel. 
W,  V.  Robinson,  Richland  Center,  Commr.;  Ash- 
land Co.,  $10,000.  W.  E.  Dillon.  Highbridge,  Commr.; 
Kewaunee,  $1,000.  Aloses  Shaw,  Algoma,  Commr.; 
St.  Croix  Co.,  $10,000,  for  rd.  machy..  including 
heavy  grader,  wheelers  and  slips.  Joe  Cafirey.  Ham- 
mond, Commr.;  Pierce  Co..  $5,000.  C.  F.  Kenall, 
Ellsworth.  Commr.;  Chippewa  Co.,  $8,000.  P.  O.  Lo- 
krantz,  Chippewa  Falls,  Commr.;  Eau  Claire  Co., 
$20,000.  Gay  Osborne.  Eau  Claire.  Commr.;  Barron 
Co..  voted  to  purch.  gravel  crusher,  tractor,  graders, 
trucks  and  other  tools  for  1922,  Ed.  Gleason.  Bar- 
ron, Commr.;  Price  Co.,  $14,000.  for  grav.  rds.  and 
$10,095  for  fed.  aid  projs.  on  St.  Trunk  13.  West- 
boro-Prentle  Rd.,  B.  W.  Griffln,  Co.  Hwy.  Commr.; 
Lincoln  Co.  Bd.  $400,000  for  hwys.  and  bridges  In 
county  for  1922,  H.  H.  Kuehllng,  Co.  Hwy.  Commr., 
Merrill. 

Wisconsin — Road  Machinery:  (Lancaster)  Grant 
County  Board  appropriated  $13,500  for  equipping 
county  repair  shop  with  machine  tools  and  for 
petroleum  machinery.  Henry  Mink,  Commr.;  (Green 
Lake)  Green  Lake  Co.  Bd.  approp.  $18,000  for 
equipp'g  CO.  repair  shop  with  mach.  tools  and  for 
gravel  loaders  &  crushers.  D.  C.  Williams.  Commr. 
Green  Lake;  Trempealeau  Co.  Bd.  appropriated 
$20,000  for  purch.  large  grader  &  tractor  and  other 
rd.  mach.  B.  F.  Rotering,  (jommr.  Whitehall; 
Taylor  Co.  Bd.  approp.  $15,000  for  purch.  of  various 
kinds  rd.  machy.  C.  Keinhofer.  Commr..  Medford; 
Jefferson  Co.  Bd.  approp.  $13,000  for  purch.  of  new 


rd,  machy.  R.  D.  Royce,  Ft.  Atkinson;  Adams  Co. 
Bd.,  $1,000  for  purch.  of  rd  machy.  J.  A.  McGregor, 
Friendship;  Clark  Co.  $13,000  for  purch.  of  screen's 
plant,  small  crusher,  scarifier  and  tractor.  Otto 
Weyhmiller,  Neillsville.  Commr.;  Columbia  Co.  Bd., 
$35,000  for  purch.  of  rd.  machy.  J.  T.  Henton,  Court 
House.  Portage;  Pepin  Co.  voted  $1,500  for  rd. 
machy..  Gale  A.  Goes.  Durand,  Commr.;  Vernon 
Co.  Bd.  approp.  53,100  for  new  rd  machy. 
A\ex.  Ristow.  Commr.,  Ciroqua:  Price  Co.  Bd. 
appropriated  $8,000  for  purch.  of  crusher,  trac- 
tor, graders  and  wheelers  for  1922,  B.  M.  Griffln, 
Commr..  Phillips;  Douglas  Co.  Bd.  $15,000  for  new 
rd.  machy.;  Winnebago  Co.  $5,000  for  new  rd. 
machy.,  including  one  paver.  Jas.  Binning;  Osh- 
kosh  Co.  Bd.  approp.  $90,000  for  purch.  of  rd. 
machy..  includ'g  crusher  outfit  and  other  equipt., 
W.  F.  Meyer,  Shawano,  Commr. ;  Fond  du  Lac,  Wis. 
Co.  Bd.,  Fond  du  Lac  (jounty,  voted  to  purch.  drag- 
line, conveyer,  grizzley.  bins  and  screen  for  gravel 
plant,  Geo.  Treleven,  Fond  du  Lac,  Commr.;  Lin- 
coln Co.  Bd.  voted  $10,000  for  purch.  of  rd.  machy., 
including  patrol  graders  and  other  small  equipment, 
H.  K.  Kuehling.  Merrill,  Commr. 

SEWERAGE  AND  SEWAGE  TREATMENT. 

Cal.,  Los  Angeles — Plans  completed  by  City  Engr. 
Jno.  A.  Griffin,  for  the  constr.  of  the  proposed 
Arroyo  de  la  Sacatela  storm  sewer  sys.,  which  will 
necessitate  laying  37  miles  pipe  lines.  Est.  cost 
$2,500,000.  Actual  work  of  installing  the  system 
will  start  about  Feb.  1st  if  everything  runs  smooth- 
ly and  proj.  is  not  delayed  by  reason  of  majority 
piotest.  which  is  not  likely,  as  absolutely  neces- 
sity of  impvt,  is  generally  acknowledged  by  the 
people.  System  will  be  established  in  northwestern 
se';tion  of  city.  Pipe  will  vary  in  size  from  18  uis. 
in  diam.  to  an  outfall  conduit  11  ft.  high  and  20  ft. 
wide. 

Cal.,  Piedmont — $65,000  bonds  voted  here  for 
constr.  of  an  outlet  sewer  from  lower  Piedmont 
to  estuary. 

Cal.,  Richmond — San  Pablo  sanitary  district  Is 
being  formed  to  carry  out  establishment  of  sewer 
system  for  all  the  north  environs  of  Richmond,  the 
fall  of  which   is  toward  San  Pablo  bay. 

Cal.,  San  Diego — Engr.  Dept.  preparing  plans  for 
10-in.  sewer  to  be  built  down  Powder  canyon  thru 
Balboa  park.  New  sewer  is  intended  to  provide 
sewerage  facilities  for  large  territory  no.  of  park 
that  is  now  served  only  by  septic  tanks. 

Ont.,  Brantford — City  Council  intends  to  construct 
storm  sewers  in  various  streets  at  estimated  cost 
of  $30,694.     City  Clerk,  K.  F.  L,eonard. 

Ont,,  Hamilton— Constr.  of  sewer  at  cost  of  $150,- 
000  in  Paradise  Rd.  from  King  Street  for  2,000  ft. 
north,  is  being  considered  by  City  Council.  E.  C. 
Gray,  Engr. 

Ont.,  London — Bd.  of  Works  recommended  to  City 
Council  the  constr.  of  a  $200,000  storm  sewer  sys- 
tem to  serve  the  Pine  Lawn  survey  of  Housing 
Comn.  Bd.  will  also  ask  City  Council  for  $130,000 
for  sewers  in  vicinity  of  Duchess  Ave.  and  Emery 
St.,  So.  London.  Plans  being  prepared  for  another 
$271,000  storm  sewer  system  for  High  St.  Dist., 
work  on  which  will  start  in  spring.  City  Engr., 
H.   A.   Brazier. 

Fla.,  Dunedin — Sewer  and  street  imp\'t.  work 
planned  for  Dunedin  will  call  for  expendt.  of  more 
than  $100,000.     Geo.  S.  Iredell,  Tampa,  Engr. 

Fla.,  Inverness — $75,000  sewer  and  water  bonds 
voted;  constr.  5  miles  sewers  and  5  miles  water 
works. 

Fla.,  Lakeland — City  plans  to  extend  sewer  sys- 
tem including  additional  sewers  at  cost  of  $144,000. 
C.  D.  Mendenhall,  City  Engr. 

Ida.,  Coeur  D'Alene — Council  has  ordered  installa- 
tion of  sewer  svstem  in  northern  section  of  city. 
Est.   cost,   $100,000. 

Ky.,  Ashland— (H.  R.  Dysard.  Mayor)  will  in- 
stall and  extend  sewers.     $250,000  bonds  voted. 

Ky.,  Paducah — City  will  construct  trunk  line  sew- 
ers, install  laterals  and  drains  in  Dist.  No.  3. 
$600,000  bonds  voted.  Alvord  and  Burdick,  Cons. 
Engrs.,  Chicago,  111.     F.   W.   Katterjohn,   Mayor. 

Mass..  Andover — Bldg.  of  sewers  is  planned  here. 
Abt.  5250.000.    Engineer  not  announced. 

Mo.,  Joplin — Following  appropriation  of  $25,000  by 
Citv  Comn.,  City  Engrg.  Dept.  announces  that  work 
wili  begin  on  the  $35,000  Turkey  Creek  septic  tank 
as   soon   as   weather  is   favorable.     Urias   Johnson, 
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BUYERS'  Guide 


Oiint    l-ii>iiit;   (uinpound. 

Tli»    Hiinett   Co. 

Standard    uil    Co.    (Indiana) 

The  Taxas  Co. 
Dynamite. 

£.  I.  du  Pont  de  Nemonn  A  C«., 
Inc. 
Edee   l*rotector. 

TrU3Con  Steel   Co. 
electrical  Wires  *   Cables. 

Amsrican   Steel   &  Wire   Co. 

BeTattng:    Graders. 

Austin-Western     Road     Ifachin- 
•ry  Ca 
Ktovators. 

C.    H.   &  E.   Mfg.  Co. 
■nrineerinfr   Instruments. 

Kolesch  &  Co. 

Lufkin  Rule  Co..  Ths 

■ngines. 

C.   H.   &   E   Mfg.   Co. 

Midwest    Engine   Co. 
■xcavating   Machinery. 

P.  O.  Austin  Machinery  Oo. 

Pawling  and  Harnlschfegsr. 

Sauerman  Bros. 

Bmlth  Co..  T.  U  The 
Krpanslon  Joint  Compound. 

The   Barrett  Ce. 

Pioneer    Asphalt   Co. 

Truscon   Steel   Co. 
Bxpiosives. 

E.  I.  du  Pont  do  Nemours  ft  Co. 
Fence,  Iron. 

Cincinnati  Iron  Fence  Co. 
Fillers   (Paring  Joint). 

The  Barrett  Co. 

Pioneer  Asphalt  C^. 

The  Teias  Co. 
Fire  Brick. 

Cannelton   Sewer   Pipe   C^. 

Dee  Clay   Mfg.   Co..   W.   ■. 
Floe  Liners. 

Cannelton    Sewer   Pipe    Co. 

Dee  Clay  Mfg.  Co.,  W.  K. 

Forms,  Sidewalks,  Cnrb  M  Gutter. 

Heltzel    Steel    Form   A   Iron  Ce. 
Truscon  Steel  Co. 

Forms,  Road. 

Heltzel  Steel  Form  *  Irsn  O*. 
Truscon  Steel   C3o. 

Fsrms   (Se>rera  ft   Condnlts), 

Heltzel  Steel  Form  Sc  Iron  O*. 
Forms    (Wall   Bldg.,  Censtmetlcn, 

Etc.). 

Heltzel    Steel    Form   A   Iron  O*. 
Gas  Pipe. 

IT.  S.  Cast  Iron  Pipe  *  Fdy.  C«. 
Graders. 

Austin-Western     Road     Uachln- 
sry  CJo. 

Oood  Roads  Machinery  Ok,  Ine. 
Granite  Block. 

Granite      Paving     Block     Mtra. 
Assn.   of  the  U.   8.,  Inc. 
Gravel  Screener  and  Laader. 

Good   Roads  Machinery  C3o..  Inc. 

Jordan  A  Steele  Mfg.  Co.,   Inc. 
Heaters   (Rock  and  Sand). 

Llttleford   Bros. 
Heating  Wagons    (Oil  and  Tar). 

Good   Roads  Machinery  Co..  Inc. 

Llttleford    Bros. 
Hoists      (Concrete,      (jnsollne     aad 

Hand). 

Pawling  and    Harnlschfeger. 
Hoists,    Electric. 

Mead- Morrison   Mfg.  Co. 

Pawling  and    Harnlschfeger. 


lloistH,  Steam. 

C.    H.    &   K.    Mfg.    Co. 

I.owis-llall    Iron   Works. 

Mead-Morrison  Mfg.  Co. 
Hot  Mixers. 

F.    C.   Austin  Machinery   Co. 
Hydrants. 

The  Flower  Company. 
Inlets   (Sewer), 

Dee   Co..    Wm.    E. 

Madison   Foundry  Co. 

InNiilntin^  Material. 

The   Barrett  Co. 
Pioneer  Asphalt  (3o. 

Joint   I'Mllers    (Paving). 
The   Barrett   Co. 
The  Texas  Company. 

Kettles    (Portable). 

Cummer  &  Son  Co.,  The  P.  D, 
Good    Roads  Machinery  Co..  Inc. 
Llttleford  Brothers. 

Loaders. 

Brown   Portable  0>nveying   Ma- 
chine Co. 

Manhole  Covers. 

Madison    Foundry   Co. 
Dee  Co..   Wm.   E. 

Mastic. 

Pioneer  Asphalt  Co. 

Meter  Boxes. 

McNutt   Meter  Box  Co. 

Mixers,  Asphalt. 

Austin    Machinery  Corporation. 
Cummer  &  Sons  Co..  The  F.  D. 

Mixers.    Concrete. 

Austin   Machinery   Corporation. 
Koehring    Machine  Company. 
T.   L.   Smith  (3o. 

Mixers — Mortar, 

C.    H.    &   E.    Mfg.   Co. 

Molds   (Pipe  ft  Culvert). 

Heltzel    Steel    Form    A    Iron    Co. 

Motor    Fire    Apparatus, 
Acme    Motor    Truck   Co. 
Diamond    T   Motor   Car  Co. 
Duplex    Truck    (Z!o. 
Federal    Motor   Truck    <3o. 
Oarford    Motor   Truck  (3o. 
International  Motor  Co. 
Kissel    Motor   Car   Co. 
Lewis-Halt    Iron    Worlcfl. 
Packard    Motor  Car   <3o. 
Pierce-Arrow  Motor  Car  Co. 

Motor   Trucks. 

Acme  Motor  Truck  Co. 
Duplex  Truck  Co. 
Diamond  T  Motor  Car  (3o. 
Federal  Motor  Truck  C3o. 
International  Motor  Co. 
Klsael   Motor  Car  (3o. 
Lewis-Hall   Iron    Work* 
Packard  Motor  Car  Co. 
Plerce-Arrow    Motor    Car    0*^ 

Motor    Truck    Flashers,    SprtaUan 
Hnd  Oilers. 

Acme  Motor  Truck  Co 

Austin     Machinery     Cori.iratlon. 

Diamond    T  Motor   Car   Co. 

Duplex  Truck  <3o. 

Federal   Motor  Truck  <3o. 

Oarford    Motor    Truck    (3o.,    The 

The   Gramm-Bernstein   Motor 

Truck    Co. 
International  Motor  Co. 
Klsael    Motor  Car  Co. 
Lewis- Kali    Iron    Worka 
Packard    Motor  Car  Co. 
Plerce-Arrow     Motor     Car     Co. 


.Municipal    Castinga. 

Dee   Co..    Wm.    E. 

Madison    Foundry. 
Packing. 

Pioneer    Asphalt    Co. 
I'uiuts    (Asphalt). 

Barrett    Co.,     The 

Pioneer   Asphalt   Co. 
Paving   Blocks    (Creosoted). 

The    Barrett    Co 

Republic    Creosoting   Co. 
Paving   Brick. 

Medal  Paving  Brick  Co. 

Metropolitan    Paving    Brick    Ca. 

Murphysboro    Paving    Brick    Oo. 

National      Paving      Brick      Mfra 


Springfield   Paving  Brick  Co. 
Paving   «  unlructurs. 

Warr«n    Hrus    i  "o. 

Paiiuj!    .Joint    <  <>iii|jouud. 
The   Barrett  O*. 
I'lonoer    Asphalt   O*. 
The  Texaa  Company. 

4-uvius    Joint   Filler. 
The  Barrett  Oo. 
Pioneer    Aapbalt    Co. 
The  Texas  Company. 

Paving   Maohinos. 

AuaLiu   Machinery  Corporation. 
Cummer   it   son    Co.,    The   F.    D. 
iiast    iiou    *    Machine    Co.,    The 
Warren  Broa  Co. 

Paving  Plants    (Asplialt). 

Austin  Machlnei>    Corporation. 
Cummer   &    Son    Co..    The    F.    D 
East    Iron  A    Machine   <3o.,    Tke 
Good  Roads  Machinery  Co.,   Inc. 
Smith   Co.,   T.   L.    Tho 
Warren  Broa.  Co. 

I'ipe  Cnttor^ 

W.   W.   etrlckler  &  Bre. 

Pipe  Dip  and  Coatings. 
The   Barrett   Co. 
Pioneer   Asphalt   CO. 
The  Texas  C». 

Pipe   Mannfactnrers. 

U.   8.  Cast   Iron  Pipe  A   Fdy.   CJo. 
Pitch  nuar. 

The  Barrett  Co. 

Warren  Broa.   CO. 
Plows  (Kooter  and  Wing). 

Austin- Western    Road    Cach.    0». 
Portable  Paving   Plants. 

Austin     Machinery     Corporation. 

Cummer    &    son    Co..    The    F.    D. 

East    Iron    A    Machine    Co.,    Tlio 

Good   Roads  Machinery  Co.,  Ino. 

Lattleford   Brothers. 

Warren   Broa   Co. 
Portable  Stone   Bins. 

Auatln-Wsstern     Hoad      Machin- 
ery t3o. 

C^od   Roads  Machinery  Co..   Ino. 
Powder  (Blasting). 

E.  I.  du  Pont  de  Nemours  &  Co., 
In& 

Pompa, 

C.    H.   A   B.    Mfg.   Co. 

De   Laval   Steam   Turbine  C3o. 

Harris    Air    Pump    Company. 

Mldwen  Bngina  Co. 

Smith   Co.,   T.    L.,    The 
Keinforeing    For    Pavements. 

American    Steel    and    Wire   CO. 

Truscon  Steel   Co. 
Road    Building    Material. 

Kentucky    Rock    Asphalt    Co. 

The  Texas  Co. 
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Asst.    City   Engr.   will  have   charge   of   the   constr. 

N.  J.,  Newark — Engineers  are  urging  Passaic  Val- 
ley Sewerage  Comn.  to  apply  to  War  Dept.  for 
permission  to  use  Newark  Bay  as  temp,  outlet  for 
trunk  sewer,  and  ask  that  $2,000,000  be  appropriated 
for  completion  of  outfall  work  to  Robin's  Reef  in 
New  York  Bay.  „  „„„  ^ 

N.  C  Enfield— City  will  expend  $190,000  to  con- 
struct sewerage,  water  and  elec.  lighting  systems. 
Wm.   C.    Olson,    Cons.   Engr. 

N.  C,  Mount  Holly— City  will  expend  $95,000  to 
Install  sewer  and  water  systems.  Carolina  Engrg. 
Co.,   Engrs.,  Wilmington,   N.  C. 

Okla.,  Devol— City  will  construct  sewer  system. 
$50,000  bonds   issued. 

Pa  ,  Harrisburg— State  health  authorities  have 
approved  plans  for  extensions  of  sewers  systems  in 
AV  Chester,  Savre,  Carlisle,  Charleroi,  Grove  City, 
New  Castle,    Toungsville,    Sewickley   and   Carnegie. 

Pa.,  Phila.— Plans  drafted  by  Dept.  Pub.  Wks.  foi 
constr.  of  8  main  sewers;  $920,000  available  for 
project. 

S  C,  Charleston— City  will  purchase  and  estab-- 
lish  sewer  system.     $500,000   bonds  voted. 

S  C  Greenville — City  considering  enlarging 
sewer    system;    plans    voting  on    $100,000    bonds. 

Tex.,  Brow^nsville— $75,000  bonds  voted  for  constr. 
of  sewage  disp.  plant  here.  Bids  in  Feb.,  1922. 
J.   A.    Spencer,   City  Engr. 

Tex.  Fort  Worth— $725,000  sewage  disposal  plant 
will  be  constructed  here.  Hawley  &  Sands,  it. 
Worth,  Engrs. 

Va  East  Radford— City  will  sell  $150,000  bonds 
to  construct   sewers,   repave  streets,  etc. 

Va.,  Richmond— Mayor  Ainslie  approved  resolu- 
tion providing  for  construction  of  sewer;  $200,000 
available   for   impvts. 

Va.,  So.  Norfolk  (Norfolk  P.  O.)— City  will  irn- 
prove  sewer  system  and  streets.  $300,000  bonds 
voted.     F.    L.    Rowland,   Mayor. 

Wis  Lacrosse— Plans  completed  for  trunk  sewer 
and  laterals  in  16th  St.  from  Mississippi  to  Green 
■Rav  Sts  lats  on  Johnson,  Adams  and  Hood  bts. 
cfty  EngrI  Geo  P.  Bradish.  Abt.  $88,000.  City 
Clk..  M.  Birmbaum. 

Wis  Plymouth— City  will  issue  $36,883  bonds  for 
sewage  disp.  sys.  Jerry  Donahue  Engrg.  Co.. 
Sheboygan,  will  prepare  plans  this  winter. 

WATER    SUPPLY    AND    PURIFICATION       _ 

Ont.,  Almonte— Plans  will  be  prepared  for  water 
works  system  to  cost  $300,000  for  town.  James, 
Proctor  and  Redfern,  Ltd.,  Cons.  Engrs.,  Excelsior 
Life   Bldg.,    Toronto. 

Ont.,  Petrolia — It  is  proposed  to  install  elec- 
driven  pumps  at  pumphouse  at  Lake  Huron  and  to 
constr.  raillion-gal.  auxiliary  reservoir  for  town. 
Est  cost  $42,000.  James,  Proctor  &  Redfern, 
Engr.s..  in  charge  of  work.  Constr.  will  commence 
early   in   1922. 

Fla  Tallahassee — Prelim,  surveys  tor  extensive 
hydro-electric  plant,  to  be  established  on  Ocklock- 
nee  River.  12  miles  no.  of  here,  started  by  corps 
of  experts  under  direction  of  Guy  Winthrop. 

Ga.,  Atlanta— City  will  offer  for  sale  bonds  total- 
ing ?S  850. Onn  which  consist  of  four  items:  Schools, 
$4.000  000;  water  works,  $2,850,000;  sewers,  $1,250.- 
000,  and  Spring  St.  viaduct.  $760,000.  In  water 
works  department  impvts.  will  consist  of  following: 
Intake  basin  at  river  from  which  water  will  be 
taken,  mud  allowed  to  settle  before  water  is 
pumped  to  Hemphill  station;  48-in.  main  from 
river  sta.  to  Hemphill  sta.,  present  equipt.  being 
30-in.  and  36- in.  main;  additional  pumps  at  river 
sta.;  enlarged  coal  storage  facilities  and  automatic 
stokers  and  enlarged  boilers  at  both  stations:  en- 
larged boilers  at  both  stations;  enlarged  distribu- 
tion sys.  thru  city,  enlarged  filter  plant  at  Hemp- 
hill station  and  enlarged  clear  water  basin  at 
Hemphill    station. 

Kans.,  Pratt — Benham  &  Mullergreh,  Cons. 
Engrs.,  Kans.  City.  Mo.,  retained  by  City  as  Cons. 
Engrs.  for  development  of  new  water  supply  and 
extensions  and  impvts.  to  water  plant  and  system. 
Est.  cost  $100,000.     N.   S.  Young,  City  Clk. 

Ky.,  Hazard — City  will  install  water  works.  $75,- 
000  bonds  voted. 


N.  C,  Mt.  Holly — City  will  expend  $95,000  to  ini- 
stall  water  and  sewer  systems.  Carolina  Engrg. 
Co..  Engrs.,  Wilmington,  N.  C. 

Okla.,  Chlckasha — City  will  extend  water  and 
sewer  .systems.  $50,000  bonds  voted.  Jno.  C.  Milli- 
ken.    City   Engr. 

Okla.,  Hobart — Water  works  bonds  voted  here  in 
sum  of  $110,000  and  sewer  bonds  $12,000 — total  of 
$122,000. 

Okla.,  Okla.  City — Ini  order  to  put  sewer  systent 
into  operation  it  is  proposed  to  lay  22  miles  of 
6-in.  water  mains  and  one  mile  3-in.  mains.  Est. 
cost  $210,000.  Valves  and  special  attachments  will 
cost  approx.  $61,000.  New  Are  hydrants  approx. 
$9,792.     A.    S.    Holway,    Supt.   Water  Dept. 

Okla.,  Tulsa — City  Comn.  plans  to  improve  Spav- 
inaw  water  supply  project;  will  constr.  50-ft.  dam 
on  Spavinaw  Crk. ;  55-mile  conduit  furnishing  daily 
maximum  supply  of  25,000,000  gals,  to  cunnect  water 
by  gravity  to  point  5  miles'  from  city;  erect  high 
pressure  distribution  pumping  station  to  lift  water 
300  ft.  to  high  pressure  distribution  reservoir; 
construct  Tiawah  Tunnel.  J.  D.  Tr.aminell  Cons. 
Engr.,  Ft.  Worth.  Tex.  (Holway  Engrg.  Co.,  332^ 
Atco  Bldg.,    Tulsa;   Pres.,  W.   R.  Holway.) 

Ore.,  Portland — Water  Dept.  considering  constr. 
of  1st  unit  of  proposed  third  pipe  line  from  Bull 
Run  headwks..  30  miles  east  of  Portland,  to  reser- 
voirs at  Mt.  Tabor.  Completed  pipe  line,  estimated 
to  cost  $2,000,000.  Fred  M.  Randlett,  Chf.  Engr. 
Water  Bureau. 

Pa.,  Harrisburg — .State  health  authorities  have 
approved  plans  for  impvt.  of  water  systems  in  Boli- 
var, New  Kensington.  Du  Bois,  Indiana,  Freeport 
and  Downiinfftown.  Penn.  New  Holland  authorized 
to  add  2  spiings  to  town's  water  supply. 

Tenn.,  Memphis — Geo.  W.  Fuller,  of  Puller  & 
McClintock,  Cons.  Engrs.,  New  York  City,  retained 
by  Water  Comn.  to  make  survey  of  available  water 
supplies  in  city.  Work  will  be  done  prior  to  ex- 
tensive impvts.,  contemplated  in  Memphis  artesian 
water  system  and  for  which  bond  issue  of  $2,- 
000,000  was  authorized  by  last  legislature.  F.  G. 
Proutt.  Chrmni.  Water  Comn. 

Tex.,  Cameron — City  Council  has  accepted  report 
of  J.  D.  Fowler  of  the  Engineers'  Serv.  Corp, 
Dallas,  on  probable  cost  of  new  water  and  light 
plant  for  city,  also  sewerage  exten.  and  sewage 
disposal  plant.     Est.   cost  $200,000. 

Tex.,  Cleburne — City  Water  Comn.  (Mr.  Hock-' 
aday.  Supt.)  will  improve  water  works;  plans  im- 
pounding Brazos  River  for  permanent  water  sup- 
pl.v.  Burns  &  McDonnell,  Engrs.,  Kans.  Cit.v,  Mo. 
Tex.,  Coleman — City  (E.  P.  Scarborough,  Mayor) 
will  enlarge  water  supply;  construct  reservoir. 
Vote  Dec.  20  on  $160,000  bonds.  W.  E.  Dickerson. 
Engr. 

Tex.,  Corpus  ChristI — City  will  lay  6-in.  mains 
and  install  flre  hydrants  in  Nueces  Bay  Heights. 
Tex.,  Gatesville — Election  carried  for  issuance  of 
$425,000  bonds;  funds  to  be  used  for  bldg.  adequate 
water  sys.  or  purchasing  and  improving  the  one 
now  in   operation. 

Tex.,  Greensboro — City  (P.  C.  Painter,  City  Mgr.) 
will  expend  $300,000  to  extend  water  works;  constr. 
dam    and    filtr.   plant,   extend   mains. 

Tex.,  Marlln — City  will  install  water  works,  con- 
struct reservoir,  standpipe  and  mains.  L.  Good- 
rich, City  Engr. 

Tex.,  Pampa — $80,000  bonds  voted  here  for  water 
works. 

Tex.,  Port  Arthur — City  will  extend  water  mains. 
$123,791  bonds  voted.     E.  R.  Thomas,  Clk. 

Wn.,  Walla  Walla — New  plans  for  water  works 
extensions  are  expected  to  reach  Walla  Walla  with- 
in a  few  days.  W.  Craig  Ferguson.  Commr.  of 
Finance.  Ernest  B.  Hussey,  Engr.,  Seattle,  re- 
ports plans  nearly  finished.  If  received  soon  it 
may  be  possible  to  open  bids  about  January  1st. 
W.  Va.,  Elklns — Work  will  be  started  at  once 
on  constr.  of  water  and  flltr.  plant  to  cost  $125,000. 
Wis.,  Cedar  Rapids — Will  ask  bids  in  Spring  for 
reservoir.  Grand  Ave.  near  Bever  Ave.  Engrs., 
Holmes  &  Anthony,  323  Masonic  Temple,  Cedar 
Rapids.  226-ft.  diam.  Election  in  March  on  $300,- 
000  bond   issue.     L.  J.   Storey,  City  Clk. 

Wye,  Guernsey — Water  users  of  No.  Platte  Val- 
ley authorized  constr.  of  dam  and  power  plant  to 
cost  $2,000,000. 
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BUYERS'  Guide 


KuillJ   itiilder. 

The    Biirrett   Co. 
Pioneer  Asphalt  Co. 
Standard  Oil  Co.    (Indiank) 
The    Texas  Co. 
Uvalde  Asphalt  P&vtnc  Co. 
Warren  Bros.  Co. 

Road  Forms. 

Heltzel    Steel    Form    *    Iron    Co. 
Truecon  Steel  Co. 

RoAd  Graders. 

Austin-Western     Road     Machin- 
ery Co.,  The 
Good  Roads  Machlnsry  Co.,  Inc. 

Road   Machinery. 

Austin     Machinery     Corporation. 
Austin-Western     Road     liachin- 

•ry  Co..   The 
Cummer  &  Son  Co.,  The  F.  D. 
Good   Roads  Machinery  Co.,  Inc. 
LIttleford   Brothers. 
Midwest   Knclns  Co. 
Warren   Bros,   Co. 

Road  Planer. 

Austin-Western     Road     Machin- 
ery Co.,  The 

Road   Oil   and   PreserratlTsa, 

The   Barrett  Co. 

Standard  Oil  Co    (Indiana) 

The    Texas   Co 

Road  Rollers. 

Austln-Weatern     Road     Machin- 
ery Co.,   The 
Good   Roads  Machinery  Co.,  Inc. 

Rock  Crushers. 

Austin- Western     Road     Machin- 
ery Co.,  The 
Good  Roads  Machinery  Co.,  Inc. 

Roofing:  MateriaL 
The   Barrett   Co. 
Pioneer    Asphalt    Co. 
The    Texas   Co. 
Warren  Bros.   Co. 

8and  Dryers. 

Cummer  &  Son  Co.,  The  F.  D. 
LIttleford   Brothers. 

Sanitary  Supplies* 

Integrity  Chemical  Co. 

Saw  Ries. 

C.   H.    &  E.    iitg.    Co. 

Scarifiers. 

Austin-Western     Road     Machin- 
ery Co.,   The 
Good  Roads  Machlnsry  Co.,  Inc. 

Scrapers,   Dras   One. 

Pawling    and    Harnlshchfecsr. 
Sauerman   Bros. 

Scrapers,   Graders,  Flows,   Ktc 
Austin-Western     Road     Machin- 
ery Co.,  The 
Good   Roads  Machinery  Co.,  Inc. 

Scrapers,  Power. 

Sauerman   Bros. 
Sewaee    Treatment. 

Direct    Oxidation    Process    Corp. 
Sewer  Braces. 

Kalamazoo    Fdry.    &    Mach.    Co. 

Dee  Co..    Wm.    E. 

Madison  Foundry  Co. 

Sewer   Cleaning   Machinery. 

Stewart.    W.    H. 


Sewer  Forms. 

Heltzel    Steel    Form   &    Iron   Oo. 

Sewer  Pipe. 

Cannelton    Sewer    Pipe   Co. 
Dee   Clay   Mfg.    Co.,   W.    B. 

Sewer  Rods. 

Stewart.    W.    H. 

Slide  Rules. 

Kolesch  &  Co. 

Sluice  Gates. 

Coldwell-Wllcoi  Co. 

Snow  Removal  Machinery. 

Austin  Machinery  Corporation. 
Good  Roads  Machinery  Co.,  Inc. 
Phoenix  Mfg.  Co. 

Soaps — Liquid. 

Integrity  Chemical  Co. 

Special  Castings. 

The  Flower  Company. 

U.  S.  Cast  Iron  Pipe  &  Fdy.  Co 

Sprinlders. 

Austin     Machinery     Corporation. 
Austin-Western     Road     Machin- 
ery Co.,   The 

Steel  Joists.  Studs  and  Sash. 

Truscon   Steel  Co. 

Ste«l  Tapes. 
Kolesch   &  Co. 
Lufkln   Rule  Co.,   The 

Stone  Crashers. 

Austin-Western     Road     Machin- 
ery Co.,   The 

Stone   Elevators. 

Austin- Western     Road     Machin- 
ery Co.,   The 

Stone  Spreaders. 

Austin- Western     Road     Machin- 
ery Co. 
Burch    Plow    Worlts    Co. 

Stone  Screens. 

Austin- Western     Road     Machin- 
ery Co. 
Good  Roads  Machinery  Co.,  Inc. 
LIttleford   Brothers. 

Street  Cleaning  Machlliery    (Horse 
Drawn), 

Austin-Western     Road     Machin- 
ery Co. 

Street    Flushers     (Horse    Drawn). 

Austin-Western     Road     Machin- 
ery Co. 

Street  Paving  MateriaL 
The   Texas  Co. 

Street   Sprinklers    (Horse  Drawn). 

Austin- Western    Co.,     Ltd.,     The 
Structural  SteeL 

Lewis-Hall    Iron  Worlcs. 
Surveyors'    Instruments. 

Kolesch  St  Co. 

Lufkln  Rule  Co.,  Ths 
Sweepers. 

Austin     Machinery    Corporation. 

Austin-Western     Road     Machin- 
ery Co. 
Tamping  Machines. 

Pawling  and    Harnlschfeger. 
Tanks,  Water  Supply. 

Mensch,    L.    J. 

LIttleford   Brothers. 
Tar  and  Pitch. 

The    Barrett   Co. 
Tar   Heaters. 

LIttleford    Broa 


Xurviu. 

The    Barrett   Co. 
Testing   Chemists. 

Dow   &   Smith. 

Walter   H.    Flood. 

Howard,   J,  W. 

KIrschbraun,   Lester. 

Van    Trump,    Isaac. 
Traction  Engines. 

Austin-Western     Road     Machin- 
ery Co. 

Traction    Engines     (Oil    or    Ke(»- 

sene). 

Austin-Western  Road  Mach.  Oe. 
Tractors. 

Austin  Machinery  Corporation. 

Holt  Mfg.  Co.,  Inc. 
Trailers. 

Lee  Loader  and  Body  Co. 
Trench  Braces. 

Kalamazoo    Fdry  St   Mich.   Co. 
Trench    Machinery. 

Austin     Machinery     Corporation. 

Kalamazoo   Fdy.   &  Machine   Co. 

Pawling    and    Harnlschfeger 

Turbines,  Steam. 

De    Laval    steam    Turbine    C^. 
Valves. 

Coldwell-Wlicoi   C!o. 
The  Flower  Company. 

Wall  Coping. 

Cannelton    Sewer    Pipe    Co. 

Warranite. 

Warren  Bros.   Co. 

Water  Main  Cleaning. 

National    Water    Main    Cleanlns 
Co. 

Water  Pipe. 

U.    S.   Cast   Iron  Pipe  A   Fsun- 
dry  Oo. 

Waterproofing. 

Barber  Asphalt  Paving  Co. 
Barrett   Co.,    The 
Pioneer   Asphalt  Co. 
The  Texas  Co. 
Truscon   Steel  Co. 

Water   Purification. 

Direct    Oxidation    Process    Corp. 
Pennsylvania    Salt    Mfg.    Co. 

Water  Softener. 

The  Reflnite  Co. 

Water  Works  Supplies  and  Bqulp- 
ment. 

Coldwell-Wllcox  C!o. 
The  Flower  Company. 
Mueller  Mfg.  Co. 
Pennsylvania  Salt  Mfg.  C!o. 

Wheeled  Scrapers. 

Austin-Western     Road     Machin- 
ery Co. 

Wire  Rope. 

American  Steel  &  Wire  Co. 

Windows   (Steel). 
Truscon    Steel    C^. 

Wire-Cut    Lug   Brick. 

Medal    Paving    Brick  (Jo. 
Metropolitan  Paving  Brick  Ce. 
Murphysboro    Paving    Brick    Oe 
Springfield    Paving   Brick   Ce. 

Wood    Block    (Creosoted), 
Barrett   Co.,    The 
Republic  Creosoting  Oo. 

Wood  Preserratlves. 

Barrett  Co.,   The 
Republic   Creosoting  Oo. 


36 


MUNICIPAL  AND  COUNTY  ENGINEERING 


Vol.  LXI,  No.  6 


INDEX  TO  ADVERTISEMENTS 


Alvord.     John     W.,    &     Charles     B.     Burdick, 

Chicago.    Ill -,2<5 

American  Appraisal  Co.,  Milwaukee,  Wis.  .  .  .24.5 

American  Steel  &  Wire  Co.,  Chicago,  111 6 

American   Telephone   &   Telegraph   Co.,    New- 
York,    N.    Y 

Artingstall,   Wm.,   Chicago,   111 245 

Austin-Western    Road    Machinery    Co.,    Chi- 
cago, HI 5 

Austin  Machinery  Corporation,  Chicago,  111.. 

Barrett  Co.,  The,  Xew  York.  X.  Y 229 

Bitoslag  Paving   Co.,    Xew   York.   X'.   Y 

Brosfman.   Chas.,   Indianapolis,   Ind -45 

Burch  Plow  Works  Co.,  Crestline.  Ohio 

Burd  &  Giffels,  Grand  Rapids,  Mich 245 

Buyers'  Guide 31,  33,  35 

Cannelton  Sewer  Pipe  Co..  Cannelton.  Ind. ..243 
Chicago  Paving  Laboratory,  Chicago,  111. ...245 
City  Wastes  Disposal  Co.,  New  York,  N.  Y. .  .245 

Coldwell- Wilcox  Co.,  Xewburgh,  N.  Y 246 

Cummer    &   Son    Co.,    The    F.    D.,    Cleveland, 
Ohio   * 

Dee  Clay  Mfg.  Co.,  W.  E.,  Chicago^  111 4 

Dee,  Wm.  E.,  Chicago,  111 "! 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J.. 239 
Direct  Oxidation  Process  Corp.,  Philadelphia, 

Pa 246 

Dow  &  Smith,  New  York,  X'.  Y..  . 245 

Duplex  Truck  Co.,  Lansing,  Mich 

DuPont  DeXemours  &  Co.,  E.  L,  Wilmington, 

Del 

Engineers    and    Contractors 245,  Hi 

Fargo  Engineering   Co.,   Jackson.   Mich 245 

Federal  Motor  Truck  Co..  Detroit,  Mich 

Flood,  Walter  H.,  Chicago,  111 , 245 

Flower  Co.,  Detroit,  Mich 246 

Gannett,  Seelye  &  Fleming,  Harrisburg,  Pa.  .245 
Good    Roads    Machinery    Co.,    Inc.,    Kennett 
Square,  Pa.    

Harris  Air  Pump  Co.,  Indianapolis,  Ind 243 

Heltzel    Steel    Form    &    Iron    Co..    Warren, 

Ohio    • 2 

Hill  &  Ferguson,  New  York,  N.  Y 245 

Holt  Mfg.  Co.,  Inc.,  The,  Peoria,  111 5 

Howard,  J.  W.,  New  York,  N.  Y 245 

Hunt,  Robert  W.  &  Co.,  Chicago.  Ill 245 

International  Motor  Co.,  Xew  York,  N.  Y. . .   11 

Jones,   Sam  L.,  Cincinnati,  Ohio 246 

Jordan    &    Steele    Mfg.    Co.,    Inc.,    Charlotte, 
Mich 


Kalamazoo  Foundry  and  Machine  Co.,  Kala- 
mazoo, Mich 4 

Kentucky  Rock  Asphalt  Co..  Louisville,  Ky .  . 

Kirchoffer.   W.    G..  Madison,  Wis. .  , 246 

Kissel  Motor  Car  Co.,  Hartford.  Wis 

Koehring  Co.,  Milwaukee.  Wis Back  cover 

Kolesch  &  Co..  Xew  York.  X.  Y 26 

Lewis-Hall   Motors  Corp..  Detroit,  Mich 

Littleford    Bros..    Cincinnati.    Ohio 6 

I.ufkin  Rule  Co.,  The.  Saginaw,  Mich 4 

Madison   Foundry  Co.,  Cleveland,   Ohio 241 

.Metropolitan  Paving  Brick  Co.,   Canton,  O. .  . 

Midwest  Engine  Co.,  Indianapolis.  Ind 

Motor  Truck   Section 8,   20 

Mueller  Mfg.  Co..  H..  Decatur.  Ill 237 

Murphysboro     Paving    Brick     Co..    Murphys- 
boro.  Ill « 

National    Paving    Brick    Mfr.-.    Assn..    Cleve- 
land.   Ohio    

Olsen  Testing  Machine  Co.,  Philadelphia,  Pa.24X 

Packard  Motor  Car  Co.,  Detroit,  Mich 

Pawling    &    Harnischfeger     Co..     Milwaukee, 

Wis 

Pennsylvania  Salt  Mfg.  Co..  Philadelphia,  Pa.2'4S 

Phoenix  Mfg.  Co.,  Eau  Claire,  Wis 7 

Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y. .   13 

Pioneer  Asphalt  Co.,  Lawrenceville,  HI 6 

Portable  Machinery  Co.,  Inc.,  Passaic,  N.  J.. 
Portland  Cement  Association.  Chicago,  IlL.. 
Potter,  Alexander,  New  York.  N.  Y 246 

Republic  Creosoting  Co.,  Indianapolis,  Ind. . ,      7 
Rosing  Inc.,  Astrid  S.,  Chicago.  Ill 246 

Sauerman  Bros..  Chicago.  Ill 7 

Smith  Co..  The.  T.  L..  Milwaukee.  Wis 

Springfield  Paving  Brick  Co.,  Springfield.  111.      2 
Standard  Oil   Co.    (Indiana),  Chicago.  111.... 

Inside  back  cover 

Stensrud,   Herman,   Marquette.    Mich 246 

Stewart.  W.  H..  SL  Louis.  Mo 241 

Strickler.  W.  W..  &  Bros..  Columbus.  Ohio..  241 
Sullivan,  Long  &  Hagerty.   Bessemer,  Ala. ..246 

Texas   Co.,   Asphalt  Sales   Dept..   New   York. 

N.  Y Inside  front  cover 

Truscon  Steel  Co.,  Youngstown,   O 


United  States  Cast  Iron  Pipe  &  Foundry  Co.. 

Burlington.  N.  J 241 

Uvalde  Asphalt  Paving  Co.,  New  York,  N.  Y.      4 

Van  Trump,  Isaac,  Chicago.  Ill 246 

Warren  Brothers  Co.,  Boston,  Mass 1 

Webster  Mfg.  Co.,  The,  Chicago,  111 

Wells,  James  P.,  Rochester,  N.  Y 246 


Water  &  sewage  works 
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